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Fine  structures  of  Ha  and  Da  under  varying 
discharge  conditions.  R.  C.  Williams  (Physical 
Rev’,  1938,  [ii],  54,  558— 567). — The  fine  structures 
were  observed  under  varying  conditions  of  excitation 
in  a  discharge  tube  with  pure  H2  and  pure  D2  at  liquid 
air  temp.  The  positions  of  fine  structure  components 
were 1  invariant  with  changing  discharge  conditions. 
Analyses  of  intensities  were  made.  The  average 
separation  of  the  two  main  components  was  0*319 
cmr1  for  Ha  and ‘0*321  cm.-1  for  Da.  The  second  and 
third  most  intense  components  were  resolved  in  Da  but 
not  in  Ha;  the  average  interval  was  0*130  cm.4 "  The 
respective  theoretical  intervals  are  0*328  and  0*108 
cm.-1  P  -  N.  M.  B. 

Effect  of  positive-ray  collisions  on  the  polaris¬ 
ation  of  spectral  lines  in  the  magnetic  field.  J. 
Stark  and  H.  Verleger  (Physikal.  Z.,  1938,  39, 
763 — 767). — The  intensity  of  spectral  lines  of  H,  He, 
and  CP  when  collisions  occur  between  the  radiating 
gas  and  positive  rays  in  a  magnetic  field  has  been 
determined  when  the  direction  of  the  positive  rays  is 
perpendicular  or  parallel  to  the  magnetic  field.  The 
intensity  in  directions  parallel  (IP)  and  perpendicular 
(lg)  to  the  magnetic  field  was  determined.  For 
collisions  perpendicular  to  the  magnetic  field,  Ivll,  <1 , 
whilst  for  collisions  parallel  to  the  field,  IJI,  >  1 .  Ip/Is 
was  also  determined  for  Ha,  H^g,  and  Hy  for  fields  of 
0—20,000  gauss.  The  deviation  of  IPjls  from  unity 
decreases  with  decreasing  pressure.  -  A.  J.  M. 

Series  spectrum  of  helium.  I.  W.  von 
Meyeren  (Z.  Physik,  1938,  111,  46— 54).— Light  from 
He  at  1*5  X  10-4  mm.,  excited  by  the  impact  of  fast 
electrons  (up  to  1800  e.v.),  is  photographed  in  the 
short-wave  visible  and  the  ultra-violet  ranges,  and  the 
intensity  distribution  within  the  series  is  discussed. 
Seven  new  members  of  the  secondary  singlet  series 
2 1P—rilD  are  found.  L.  G.  G. 

Connexion  between  strengthening  and  weaken¬ 
ing  of  series  by  the  electric  field.  R.  Ritschl  and 
R.  Siksna  (Physikal.  Z.,  1938,  39,  767— 772).— The 
variation  of  intensity  of  two  strong  pairs  of  lines  of 
ortho-He  (2s — ip,  2 p — ip,  2 s — 5p,  2 p — 5p)  and 
the  line  2S — iP  of  para-He  in  an  electric  field  has 
been  investigated.  In  addition  to  the  increase  of 
intensity  of  new  transitions  caused  by  the  application 
of  the: field,  there  is  simultaneous  weakening  of  the 
lines  present  without  a  field,  as  the  field  strength  is 
increased.  For  the  2 p — ip  and  2p — 5p  lines  there 
are  max.  intensities  for  fields  of  170  and  150  kv.  per 
cm.,  respectively.  A.  J.  M. 

Negative  bands  of  ^N^N.  R.  W.  Wood  and 
G.  H.  Dieke  (J.  Chem.  Physics,  1938,  6,  734—739).— 
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The  negative  bands  of  N2  containing  about  15%  of 
15N  have  been  photographed,  and  the  0  ->  0,  1  0, 

arid  0  ->  1  bands  of  the  mol.  analysed.  These 

bands  are  situated  in  agreement  with  the  predictions 
of  the  elementary  theory  of  isotopic  shifts.  They 
show  no  intensity  alternations  and  perturbations  at 
the,  positions  in  which  these  occur  in  the  corresponding 
bands  of  the ,14N-*4N  mol.  W.  R.  A. 

Zeeman  effect  in  the  spectrum  of  neon.  J.  B. 
Green  and  J.  A.  Peoples,  jun.  (Physical  Rev.,  1938, 
[ii],  54,  602 — 605). — Data  for  XX,  classifications,  J 
vals.,  patterns,  and  g  vals.  for  about  250  lines  of  Ne  in 
fields  of  27,000—32,000  gauss  are  tabulated.  A 
high-frequency  electrodeless  discharge  was  employed, 
and  the  XX  range  was  3100 — 9000a.  ,  A  no.  of  “for¬ 
bidden  ”  lines  appear.  Calc,  and  experimental  g  vals. 
show  close  agreement.  N.  M.  B. 

Structure  of  the  configurations  of  high  azi¬ 
muthal  quantum  number  in  Cu  II  and  the  rare 
gases.  G.  H.  Shortley  and  B.  Fried  (Physical 
Rev.,  1938,  [ii],  54,  749—753;  cf.  A.,  1933,  1226).— 
Mathematical.  An  analysis  of  data  due  to  Shenstonc 
(cf.  A.,  1936,  537).  N.  M.  B. 

Interferometric  wave-length  comparison  of 
the  red  cadmium  radiation  emitted  by  different 
sources.  W.  E.  Williams  and  D.  Y.  Gogate  (Proc. 
Roy.  Soc.,  1938,  A,  167,  509 — 516). — A  comparison  is 
made  of  the  line  X  6438  A.  emitted  by  a  G.E.C.  Osira 
Cd  lamp  and  a  Schuler  hollowr- cathode  discharge. 
The  greatest  difference  recorded  was  <1  part  in  108.  - 
.  ~  G.  D.  P. 

Nuclear  spin  of  iodine.  III.  Further 
measurements ,  on  the  fine  structures  in  the 
first  spark  spectrum.  S.  Tolansky  and  G.  0. 
Forester  (Proc.  Roy.  Soc.,  1938,  A,  168,  78 — 103; 
cf.  A.,  1936, 262).— Earlier  measurements  are  extended 
into  the  ultra-violet.  .  The  fine  structure  of  58  lines  is 
known  and  39  are  allocated  to  terms  which  go  to  the 
(4$)  or  (2D)  series  limit.  G.  D.  P. 

Radiation  from  the  high-pressure  discharge  in 
mercury  vapour  in  different  spectral  regions. 
J.  Kern  (Z.  tech.  Physik,  1938,  19,  249 — 254). — The 
light  efficiency  and  radiation  efficiency  in  the  medium 
and  long -wave  ultra-violet  regions  of  the  radiation 
from  a  high-pressure  Hg  discharge  were  determined 
under  various  conditions.  The  ultra-violet  efficiency 
depends  only  slightly  on  pressure.  A.  J.  M. 

Absorption  spectrum  of  thorium  .  T.  L.  DE 
Bruin  and  J.  N.  Lier  (Proc.  K.  Akad.  Wetensch. 
Amsterdam,  1938,  41,  956 — 964). — Intensities  and  XX 
for  about  450  lines  in  the  range  5049 — 2187  A.,  obtained 
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by  the  methods  of  the  under-water  spark  and  the 
exploding  wire,  are  tabulated.  N.  M.  B. 

Excitation  of  absorption  lines  in  outer  atmo¬ 
spheric  shells  of  stars.  0.  Struve  and  K.  Wurm 
(Astrophys.  J.,  1938,  88,  84—109). — The  anomalous 
intensities  of  He  I  in  the  outer  shells  of  certain  B  stars 
have  been  investigated.  Physical  conditions  in  the 
outer  shells  are  discussed.  L.  S.  T. 

Multiplet  calibration  of  the  Arcturus  spectrum. 
S.  G.  Hacker  (Astrophys.  J.,  1938,  88,  65 — 83). — 
The  effective  photospheric  temp,  is  found  to  be  3925° ± 
75°  K.,  using  5740°  K;.  for  that  of  the  sun,  the  mean 
electron  pressure  in  the  star’s  atm.,  3*9  X  10“8  atm., 
and  the  level  of  ionisation,  7*7  v.  The  relative 
abundances  of  the  elements  present  in  the  star  are 
tabulated.  L.  S.  T. 

Spark  potential  curves  of  inert  gases  at  low 
pressures.  H.  Klemperer  (Z.  tech.  Physik,  1938, 
19,  270). — Spark  potential  curves  for  technically  pure 
inert  gases  aro  given,  and  other  data  relative  to  the 
discharge  in  these  gases  are  collected.  A.  J.  M. 

Quantum -mechanical  calculation  of  the  effect 
of  pressure  on  spectral  lines.  I.  C.  Reinsberg 
(Z.  Physik,  1938,  111,  95 — 108). — The  general  theory 
of  broadening  and  displacement  due  to  pressure  is 
developed  as  an  expansion  of  the  Lorentz  theory  . of 
impact  damping  and  Margenau’s  theory  of  energy 
distribution  at  impact.  L.  G.  G. 

Position  numbers  of  electron  terms  in  a  partly 
ionised  gas.  K.  H.  Riewe  and  R.  Rompe  (Z. 
Physik,  1938,  111,  79 — 94). — Term  position  nos.  of 
Hg  and  H  are  calc,  and  it  is  shown  that  neglect  of  the 
degree  of  ionisation  can  lead  to  errors  in  many 
problems  connected  with  discharge  in  gases. 

H.  C..G. 

Theory  of  complex  spectra.  G.  H.  Shortley 
and  B.  Fried  (Physical  Rev.,  1938,  [ii],  54,  739— 
748).— Mathematical.  An  extension  -  and  simplific¬ 
ation  of  existing  theory.  N.  M.  B. 

Scattering  and  photo-electric  absorption  of 
high-voltage  X-rays  in  nitrogen.  H.  C.  True- 
blood  and  D.  H.  Longbridge  (Physical  Rev.,  1938, 
[ii],  54,  545 — 554). — An  expansion- chamber  investig¬ 
ation  of  100 — 800  ke.v.  Y-radiation  passing  through 
N2,  and  a  determination  of  the  energy  of  recoil 
electrons  as  a  function  of  the  angle  of  emission,  and 
the  angular  distribution  of  photo-electrons  as  a  func¬ 
tion  of  energy,  is  described.  Results  are  in  agreement 
with  the  Klein-Nishina  formula  when  allowance  is 
made  for  the  presence  of  photo-electrons  distinguished 
from  recoils  by  the  criterion  of  max.  Compton  energy. 
A  preliminary  val.  of  the  ratio  of  recoil  electrons  to 
photo-electrons  is  obtained.  N.  M.  B. 

Secondary  emission  from  clean  tungsten.  E. 
Coomes  (Physical  Rev.,  1937,  [ii],  51,  1008).— This 
emission  has  been  investigated  over  an  energy  range 
for  primary  electrons  of  50 — 2000  v.  Secondary 
emission  is  increased  when  Th  is  evaporated  on  to  the 
clean  W.  L.  S.  T. 

Optical  properties  and  photo-electric  emission 
in  thin  films  of  alkali  metals.  H.  E.  Ives  and 
H.  B.  Briggs  (J.  Opt.  Soc.  Amer.,  1938,  28,  330— 


338). — The  photo-electric  emission  from  thin  films 
(<10~8  cm.)  of  K,  Rb,  and  Cs  on  a  Pt-Ir  base  has  been 
determined.  The  experimental  cell  included  a  device 
for  local  cooling  to  prevent  conducting  films  on  the 
glass.  The  results  support  the  authors’  theory  (cf.  A., 
1937, 1, 285)  that  the  emission  oc  the  rate  of  absorption 
of  energy  in  the  topmost  layer  of  the  alkali-metal  film. 
The  theory  is  further  developed  and  gives  close 
agreement  with  experiment.  J.  A.  K. 

Products  of  dissociation  of  benzene  vapour  by 
electron  impact.  P.  Kusch,  J.  T.  Tate,  and  A. 
Hustrulid  (Physical  Rev.,  1937,  [ii],  51,  1007).— At 
an  electron  energy  of  75  v.  the  ions  that  have  been 
identified  in  the  mass-spectrograph,  and  their  intensi¬ 
ties  relative  to  C6H6+,  are  CGH0+,  100 ;  CGH5  h,  17 ; 
CgH4V5;  CgH3+,  2;  C6H2+,  4;  C6H+,  1*3;-  C6+, 
0*25;  C6H3+,  2*5  ;  C5H2+,  0*6  ;  C5H+,  0*5  ;  C5+,  0*02  ; 
C4H4+,  13;  C4H3+,  15  ;  C4H2+,  12;  C4H+,  2  ;  C4+, 
0*3;  C3H3+,  6*7;  C3H2+,  3  ;  C3H+,  2-5;  C3\  0  3 ; 
CoH3+,  1*4 ;  C2H+  L2;  CoH+,0*15;  (V,0*03;  CH,% 
0-2  ;  CH2+,  0  02  ;  CH+,  0  03  ;  O,  0-05 ;  H„+ ;  B> ; 
C6H6++,  3-3;  C6H5++,  0-4;  C6H4++ ;  CeH;^,  0-9 ; 
CGH2++;  CGII++,  0*01.  Appearance  potentials  of 
some  of  the  ions  have  been  obtained.  L.  S.  T. 

Scattering  of  fast  electrons.  W.  A.  Fotoer 
(Physical  Rev.,  1938,  [ii],  54,  773). — A  comparison  of 
electron  scattering  data  (cf.  A.,  1938,  I,  546)  with 
unpublished  computations  of  Williams  on  plural  and 
multiple  scattering.  N.  M.  B. 

Internal  tension  and  dynamics  of  the  radiating 
electron.  T.  de  Bonder  and  J.  G^h^niau  (Compt. 
rend.,  1938,  207,  719 — 722)/ — A  mathematical  deriv¬ 
ation  of  Dirac’s  equations  (A.,  1938,  I,  551)  is  given. 

:  A.  J.  E.  W. 

Helium-deuteron  and  deuteron-deuter  on 
nuclear  reactions.  M.  L.  Oliphant  (Physical 
Rev.,  1938,  [ii],  54,  772). — A  correction  of  Rublig  (cf. 
A.,  1938,  1,  547)  and  of  Myers  (cf.  ibi<L>  551).  • 

N.  M.  B. 

Application  of  Clay’s  new  value  of  the  Jaffe- 
Zanstra  coefficient  for  air  to  high-pressure  ion 
current  measurements.  J.  W.  Broxon  and  G.  T. 
Meridetii  (Physical  Rev;,  1938,  [ii],  54,  605 — 608). — 
Data  previously  reported  (cf.  A.,  1938,  I,  426)  are 
analysed  with  the  help  of  Clay’s  new  coeff.  val. 
1*24  x  lO^5  for  air.  Revised  curves  are  given  and 
discussed,  N.  M.  B. 

Initial  recombination  of  ions.  L.  Onsager 
(Physical  Rev.,  1938,  [ii],  54,  554— 557).— Mathe¬ 
matical.  The  probability  of  recombination  of  a  pair 
of  ions  of  given  initial  separation  is  computed  from  the 
laws  of  Brownian  motion.  N.  M.  B. 

Formation  of  negative  ions  at  metal  surfaces. 
R.  A.  Smith  (Proc.  Roy.  Soc.,  1938,  A,  168, 19 — 42). — 
A  theoretical  discussion  of  the  conditions  under  which 
ions  are  formed  at  a  metal  surface.  Detailed  calcul¬ 
ations  are  given  for  the  conversion  of  Hg +  into  Hg"  at  a 
Ni  surface.  W  is  stated  to  behave  similarly.  The 
process  accounts  for  the  observations  of  other  workers. 
The  formation  of  at.  negative  ions  from  mol.  positive 
ions  is  considered.  G.  D.  P. 

New  process  of  negative-ion  formation.  IV. 
F.  L.  Arnot  and  C.  Becket  (Proc.  Roy.  Soc.,  1938,  A, 
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168,  103—122;:  cfi  A.,  1937,  I,  274). — The  process 
consists  of  the  capture  of  one  electron  by  a  positive 
ion  at  a  metal  surface;  the  excited  atom  may  then 
capture  a  second  electron,  so  forming  a  negative  ion  of 
the  same  element  as  the  incident  positive  ion,  or  the 
excited  atom  may  transfer  its  energy  to  an  adsorbed 
atom  which  then  captures  an  electron  from  the  metal 
surface  forming  a  negative  ion  of  an  element  different 
from  the  incident  positive  ion.  The  results  of 
previous  work  are  reviewed  in  the  light  of  the  second 
of  the  above  processes.  G.  D.  P. 

i  -  •  - 

Effective  cross-section  of  positive  alkali  ions 
with  respect  to  gas  molecules.  K.  H.  Brace- 
well  (Physical  Rev.,  1938,  [ii],  54,  G39 — -643). — A 
mass-speetrographic  investigation  of  the  absorption  of 
40— 400- v.  Na+  ions  in  H2,  N2,  and  02  is  described,  and 
curves  showing  the  absorption  with  reference  to 
neutralisation,  retardation,  or  small  angle  scattering 
are  given.  Mean  free  paths  and  effective  cross- 
sections  are  a  function  of  gas  pressure,  ion  velocity, 
and  the  nature  of  the  gas-ion  combination.  .  Mean  free 
paths  decrease  in  the  order  H2,\N2,  02,  and  cross- 
sections  in  the  reverse  order,  apparently  approaching 
kinetic  theory  vals.  at  zero  accelerating  potential. 

' .  ty  f‘  r:-  N.  M.  B. 

Positive  rays  and  their  application  in  mass 
spectrography.  L.  Cart  an  (Ann.  Physique,  1938, 
[xi],  10,  426 — 502). — The  optics  of  positive  rays  have 
been  systematically  investigated  with  a  view  of 
perfecting  the  technique  of  the  mass  spectrograph. 
With  a  newly  designed  spectrograph,  which  is 
described,  the  isotope  12C  lias  been  obtained  pure. 

W.  R.  A. 

Some  chemical  properties  of  element  43.  II. 
C.  Perrier  and  E.  Segre  (Atti  R.  Accad.  Lincei, 
1938,  [vi],  27,  579—581;  cf.  A.,  1937,  I,  545).— 
Further  methods  of  isolating  the  activo  element 
obtained  by  bombarding  Mo  with  deutcrons  in  a 
cyclotron  are  described,  especially  its  separation  from 
Re.  The  activity  is  due  to  isotopes  of  element  43. 
Some  chemical  properties  of  this  element  are  described. 

0.  J.  W. 

Nuclear  isomerism  in  element  43.  E.  Segr^i 
and  G.  T.  Seaeorg  (Physical  Rev.,  1938,  [ii]~  54,  772). 
— Radioactive  Mo  of  half-life  65  hr.  (cf.  Sagane,  A,, 
1938,  I,  594)  decays  into  a  G-hr.  activity  (ascribed  to 
element  43)  which  emits  a  line  spectrum  of  electrons 
and.  also  X-  and  y-radiation.  Identifications  and 
explanations  are  discussed.  N.  M.  B. 

Isotopic  constitution  of  mercury  and  lead. 
A.  0.  Nier  (Physical  Rev.,  1937,  [ii],  51,  1007). — -A 
new  magnetic  mass-spectrograph  allows  the  search  for 
rare  isotopes  to  be  extended  beyond  the  limits 
attainable  previously.  Hg  consists  of  the  isotopes 
204,  202,  201,  200,  199,  198,  and  196  present  in 
abundances  oc  22*7,  100,  44-6,  78*7,  57-6,  34-2,  and 
0*50,  respectively.  Upper  limits  are  set  for  other 
possible  isotopes.  A  sample  of  ordinary  Pb  consisted 
of  the  isotopes  208,  207,  206,  and  204  (cf.  A.,  1938,  1, 
426).  L.  S.  T. 

Isotopes  of  uranium  and  lead.  A.  C.  Lane 
(Science,  1938,  88,  240). — Historical.  L.  S.  T. 


Stopping  of  the  recoil  electrons  produced  by 
the  fluorine  +  proton  y- rays.  J.  J.  Turin  and 
H.  R.  Crane  (Physical  Rev.,  1937,  [ii],  51,  1012). — 
The  recoil  electrons  produced  by  the  6-Me.v.  y-radiation 
from  F  bombarded  with  protons  have  been  passed 
through  absorbers  of  C  and  Pb  and  the  losses  measured. 
In  C,  the  losses  agree  with  the  theoretical  losses  due  to 
electron  collisions,  but  in  Pb,  radiative  losses  play  a 
largo  part,  and  increase  with  an  increase  in  energy  of 
the  incident  particle.  L.  S.  T. 

Production  of  high-energy  a-particles  by  the 
Princeton  cyclotron.  M.  G.  White,  M.  C.  Hen¬ 
derson,  W.  J.  Henderson,  and  L.  N.  Ridenour 
(Physical  Rev.,  1937,  [ii],  51,  1012— 1013).— Doubly- 
charged  Ho  ions  have  been  accelerated  in  a  cyclotron 
to  9  Mv.  at  a  current  of  0*05  (xa.  The  He  beam  can 
bo  separated  almost  completely  from  possible  deuteron 
contamination.  L.  S.  T. 

Retardation  of  neutrons  in  hydrogen -contain¬ 
ing  substances.  S.  Flugge  (Z.  Phvsik,  1938,  111, 
109 — 124). — An  extension  of  the  diffusion  theory  of 
thermic  neutrons  is  described  for  calculating  the 
distribution  of  resonance  neutrons  in  a  sphere  of 
paraffin.  The  Fermi  1  jv2  law  is  shown  to  hold  for  all 
points  within  the  sphere.  Calc,  and  experimental 
vals.  of  certain  consts.  are  compared,  L.  G.  G. 

Disintegrations  and  production  of  neutrons  by 
bombardment  of  Be  and  of  B  with  a-particles 
from  Po.  G.  Bernardini  (Nuovo  Cim.,  1938,  15, 
220 — 225). — Range-distribution  curves  for  the  emis¬ 
sion  of  neutrons  from  Po  -j-  Be  and  Po  +  B  have  been 
obtained.  The  group  of  neutrons  from  Be  of  2*7 
Mc.v.  is  due  to  an  excited  l\C  level.  The  energies  of 
other  groups  of  neutrons  emitted  are  4-4,  6*5,  and  8 
Me.v.  With  B  two  groups  of  neutrons  of  3*2  and  4*3 
Me.v.  have  been  studied.  The  latter  are  probably  due 
to  “B.  0.  J.  W. 

Photographic  effects  produced  by  cadmium 
and  other  elements  under  neutron  bombard¬ 
ment.  J.  G.  Hoffman  and  R.  F.  Bacher  (Physical 
Rev,,  1938,  [ii],  54,  644 — 645). — Investigations  show 
that  the  blackening  of  X-ray  film  in  contact  with  Cd 
exposed  to  a  neutron  source  is  due  to  slow  neutrons 
and  not  to  y- rays.  If  foils  of  C,  Al,  Ni,  Mo,  Sn,  W, 
and  Pb  are  substituted  for  Cd  in  thicknesses  containing 
the  same  no.  of  atoms  per  sq.  cm.  the  blackening  is 
much  less  intense  but  increases  with  at.  no.  Possible 
mechanisms  are  discussed.  N.  M.  B. 

Production  of  collimated  beams  of  mono¬ 
chromatic  neutrons  in  the  temperature  range 
300 — 10°  K.  L.  W.  Alvarez  (Physical  Rev.,  1938, 
[ii],  54,  609 — 617). — An  electrical  velocity  selector  for 
the  production  and  use  of  highly  collimated  beams  of 
pure  thermal  neutrons,  variable  as  to  mean  temp,  over 
a  wide  temp,  range,  is  described.  Fast  neutron  effects 
are  entirety  eliminated.  Qual.  verification  of  the  ljv 
law  for  B  has  been  extended  to  30°  K.  N.  M.  B. 

Neutron  groups.  Y.  Sugiura  and  0.  Mina- 
kawa  (Sci.  Papers  Inst.  Phys.  Chem.  Res.  Tokyo, 
1938,  34,  1299— 1307).— The  activity  of  D  +  D 
neutrons  has  been  measured  by  means  of  detectors 
placed  at  a  fixed  distance  from  the  neutron  source, 
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with  paraffin  plates  of  various  thicknesses  interposed 
between  the  source  and  the  detector.  The  detectors 
used  were  Ag  (22  sec.),  Rh  (44  sec.  and  4*2  mm.),  In 
(54  min.),  and  I  (25  min.).  Comparison  of  the  curves 
of  activity  against  thickness  of  paraffin  plate  for  the 
various  detectors  indicates  approx,  the  order  of  the 
lowest  resonance  energies  of  different  neutron  groups 
as  Rh  (44  sec.)  >  In  >  Ag  >  I  >Rh  (4*2  min.). 

W.  R.  A. 

Scattering  of  slow  neutrons  by  paramagnetic 
salts.  M.  D.  Whitaker,  H.  G.  Beyer,  and  J.  R. 
Dunning  (Physical  Rev.,  1938,  [ii],  54,  771 ;  cf.  A., 
1937,  I,  544). — Measurements  of  the  effective  cross- 
section  of  MnS04,  MnS,  MnO,  and  Fe203  compared 
with  the  additive  cross-sections  of  the  constituent 
elements  are  tabulated.  Results  show  an  increase  in 
scattering  of  the  salts  over  the  additive  cross- sections. 
Measurements  of  the  angular  distribution  of  the 
scattered  neutrons  are  discussed.  N.  M.  B. 

Resonance  absorption  of  slow  neutrons.  A.  E. 
Downing  and  C.  D.  Ellis  (Nature,  1938, 142,  793). — 
The  positions  of  resonance  levels  of  certain  elements 
for  slow  neutrons  have  been  measured  by  a  paraffin 
absorption  method.  Bi  has  levels  at  ~1  v.  and  ~11 
v.,  representing  high  excited  states  of  Ra-Z£,  Th  near 
2  and  18  v.,  U  at  ~5  and  ~30  v.,  and  Co  at  ~1  v. 
Two  resonance  levels  indicated  for  I  explain  the 
anomalous  results  obtained  recently  by  Michiels 
(A.,  1938,  I,  547).  L.  S.  T. 

Neutron-proton  ratio  of  natural  radioactive 
elements  and  relationships  in  the  disintegration 
series.  W.  Minder  (Helv.  Phys.  Acta,  1938,  11, 
497 — 506). — A  plot  of  the  neutron-prQton  ratio  (R) 
against  Z  shows  that  the  three  known  disintegration 
series  are  entirely  analogous  between  Z  —  82  and  90. 
A  gap  between  the  U  and  Th  series  suggests  the 
existence  of  a  fourth  disintegration  series  involving  the 
known  a-emission  reaction  of  Ac.  .  A  no.  of  hypo¬ 
thetical  reactions  giving  rise  to  such  a  scries,  and 
providing  links  between  the  known  scries,  are  dis¬ 
cussed.  Relationships  between  It  and  nuclear 
stability  are  also  discussed.  A.  J.  E.  W. 

Capture  of  protons  by  oxygen.  L.  A. 
DuBridge,  S.  W.  Barnes,  and  J.  H.  Buck  (Physical 
Rev.,  1937,  [ii],  51,  1012), — The  capture  of  protons  of 
various  energies  by  02  to  yield  radio-F  has  been 
investigated  by  means  of  the  cyclotron.  The  reaction 
commences  at  a  proton  energy  of  ~1* 4  Me.v.,  rising 
sharply  as  far  as  2*5  Me.v.  The  preliminary  val. 
obtained  for  the  period  of  radio-F  is  81  sec.,  which  is  > 
that  reported  for  the  radio-F  produced  in  other 
reactions.  The  presence  also  of  a  much  longer  period 
is  indicated.  L.  S.  T. 

■  f 

Transmutation  of  argon  and  chlorine  by 
a-particles.  E.  Pollard,  H.  L.  Schultz,  and  G. 
Brubaker  (Physical  Rev.,  1937,  [ii],  51,  1014). — 
When  bombarded  by  a-particles  from  Ra-<7  or  Th-C", 
A  and  Cl  emit  neutrons ;  the  yield  from  A  is  >  that 
from  Al,  whilst  that  from  Cl  is  approx,  one  quarter  as 
great.  Suggested  reactions  are  40A  +  4He  —  43Ca  + 
hi  and  37C1  +  4He  =  40K  +  Yals.  for  the  nuclear 
radii  are  discussed.  L.  S.  T. 


K-Electron  capture  in  TBe.  G.  Breit  and  J.  K. 
Knipp  (Physical  Rev.,  1938,  [ii],  54,  652 — 656)’.— A 
discussion  of  various  data  arid  related  theory.  v 

N.  M.  B. 

Nuclear  transmutations  of  the  lithium'  iso¬ 
topes.  L.  H.  Rumba  ugh,  R.  B.  Roberts,  and  L;R. 
Hapstad  (Physical  Rev.,  1938,  [ii],  54,  657— 680 V  cf. 
A.,  1937,  I,  5,  438;  1938,  I,  427).— Yield  curves 
were  obtained  for  8  main  transmutation  processes  of 
6Li  and  7Li  produced  by  proton  and  deuteron 
bombardment.  Relative  and  approx;  abs.  yields  are 
computed.  The  formation  and  decay  processes  of  8Li 
were  investigated;  the  mass  is  8*02499±0*00020. 
The  range- distribution  of  the  delayed  a-particles  from 
8Li  was  measured  and  its  interpretation  is  discussed. 
The  observed  reaction  energy  of  6Li  -f-  n  ->  4He  -f-  3H 
is  4*97  compared  with  4*56  Me.v.  derived  from  the 
massses  involved.  There  was  no  evidence  of  7Li  + 
n  ->  8Li.  The  process  cLi  -f-  2D  7Be  +  n  was 
indicated  by  measurements  of  energies  of  the  neutrons 
produced.  7Be  is  radioactive  and  is  converted  into  7Li 
by  iv-electron  capture  followed  by  y-ray  emission  in 

-10%  of  the  transitions.  N;  M.  B. 

*  - 

Radioactivity  induced  by  a-particles.  L.  N. 
Ridenour,  W.  J.  Henderson,  M.  C.  Henderson,  and 
M.  G.  White  (Physical  Rev.,  1937,  [ii],  51,  1013). — 
The  radioactivity  produced  by  the  bombardment  of 
light  elements  with  0*05  jjiamp.  of  9-Me.v.  a- particles 
produced  by  a  cyclotron  has  been  investigated.  The 
accepted  val.  of  3*3  min.  for  the  half-life  of  ^P  is 
probably  incorrect ;  the  val.  now  obtained  *  is 
2*52^0*05  min.  Half-lifo  periods  for  the  radio - 
elements  produced  from  B,  N,  and  Al  are  10*5  min. 
(^N),  69  sec.  (17F),  and  2*52  min.  (30P),  respectively. 

L.  S.  T. 

Energy  levels  of  the  ^Mg  nucleus.  A.  Sugi- 
moto  (Nature,  1938, 142,  754 — -7o5).—  An  energy  level 
scheme  for  2lMg  which  accounts  for  the  energy-  and 
relative  intensities  of  the  £-  and  y-radiations  emitted 
by  24Na  is  outlined.  L.  S.  T. 

Decay  constant  of  32P.  N.  B.  Cacci&puoti 
(Nuovo  Cim,,  1938,  15,  213— 219).— The  half-life 
period  of  32P  obtained  by  the  bombardment  of  P  with 
deuterons  is  14*295  days.  0.  J.  W. 

Nuclear  transformations  produced  in  zinc  by 
a-particle  bombardment.  W.  B.  Mann  (Physical 
Rev.,  1938,  [ii],  54,  649— 652). — Zn  bombarded  with 
17-Me.v.  a-particles  gives  rise  to  activities :  70Ga 
19*8ri:0*4  min.,  Ge  37±1*5  hr.,  67Ga  79±2  hr.,  and 
Ge  ~195  days.  The  disintegration  products  are 
mainly  positrons.  N.M.  B. 

Resonance  transmutation  of  Se  (34)  by 
protons.  J.  H.  Buck,  C.  Y.  Strain,  and  G.  Yalley 
(Physical  Rev.,  1937,  [ii],  51,  1012).— The  excitatipn 
function  for  induced  radioactivity  of  Se  has  been 
determined  over  the  range  1*7  to  3*6  Me.v. 
Measurable  activity  begins  at  2*3  Me.v.  and  increases 
sharply  at  ~  3*1  Me.v.  L.  S.  T.  ... 

Transmutation  of  aluminium  by  polonium 
a-particles.  W.  R.  Kanne  (Physical  Rev.,  1937, 
[ii],  51,  1013). — A  redetermination  of  the  absorption 
curve  of  the  protons  emitted  from  ail  Al  target  con¬ 
firms  the  results  of  Chadwick  and  Constable  (A.,  1932* 
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318).}  ;  TKa  energy1  of  the  y-ray  from  the  final  iJSi 
nucleus  is  2*5  Me. v.,  and  the  ratio  of  the  intensities  of 
the  short-  and  long-range  groups  is  3*5.  L.  S.  T. 

Deuteron  bombardment  of  barium,  lanth¬ 
anum,  and  cerium.  M.  L.  Pool  and  J.  M.  Cork 
(Physical  Rev.,  1937,  [ii],  51,  1010).-—  On  bombard¬ 
ment  with  6-5-Mv.  deutcrons  Ba  becomes  strongly 
radioactive  with  a  half-life  period  of  85*6  min.  The 
p-partieles  have  the  negative  sign,  and  chemical  analysis 
shows  that  the  activity  is  probably  due  to  139Ba. 
139La  gives  a  radioactivity  with  a  half-life  period  of 
3 1  hr.  The  p-particles  are  negative,  and  the  activity  is 
attributed  to  140La.  Ce  gives  a  2*4  hr.  period. 

L.  S.  T. 

Radioactivity  in  iron  by  deuteron  bombard¬ 
ment.  B.  T.  Darling,  B.  R.  Cxjrtis,  and  J.  M. 
Cork  (Physical  Rev.,  1937,  [ii],  51,  1010 — 1011). — 
After  bombardment  of  electrolytic  Fe  by  6*3-Me.v. 
deuterons,  chemical  separations  show  that  the  Co  ppt. 
has  a  strong  positive  activity  of  18*2  hr.  half-life, 
corresponding  with  the  capture  of:  a  proton  with  the 
probable  ejection  of  a  neutron.  The  Mn  ppt.  shows 
an  activity  of  21  min.  half -life,  indicating  the  capture 
of  the  deuteron  with  the  ejection  of  an  a-particle. 
No  activity  of  half-life  long  enough  to  be  observed  after 
the  chemical  separation  could  be  found  in  the  Fe  itself 
due  to  neutron  capture.  L.  S.  T. 

Production  of  radium  isotopes  from  uranium 
by  irradiation  with  rapid  and  slow  neutrons. 
0.  Hahn  and  F.  Strassmann  (Naturwiss.,  1938,  26, 
755—756). — The  nature  of  the  product  of  half-life 
period  3*5  hr.  obtained  by  Curie  et  al.  (A.,  1938, 1,  291) 
by  irradiation  of  U  by  neutrons  is  discussed.  It  is 
regarded  as  a  mixture  of  products  already  isolated. 
Irradiation  of  •  U  by  neutrons  gives  rise  to  three 
isomeric  Ra  isotopes,  which  must  be  produced  by  two 
successive  a-ray  transformations  through  Th.  The 
half-life  periods  are  approx.  25  min.,  110  min.,  and 
several  days.  These  Ra  isotopes  give  rise  to  three 
isomeric'Ac  isotopes  with  emission  of  p-rays,  of  half- 
life  periods  approx.  40  min.,  4  hr.,  and  60  hr. 
Three  Th  isotopes  are  formed  from  the  Ac  isotopes. 
The  production  of  Ra  from  U  is  the  first  case  of 
a-transformations  brought  about  by  the  use  of 
retarded  neutrons.  Irradiation  of  23 8U  with  neutrons 
gives  rise  to  16  different  artificially  radioactive  nuclei 
of  at.  nos.  88 — 90  and  92 — 96.  A.  J.  M. 

Counting  losses  in  Geiger -Muller  counter 
circuits  and  recorders.  H.  Ltfschutz  and  0.  S. 
Duejfendack  (Physical  Rev.,  1938,  [ii],  54,  714— 
725). — Detailed  experimental  investigations  arc 
described,  and  results  are  considered  in  relation  to 
various  theoretical  equations.  N.  M.  B. 

Cosmic-ray  showers  from  lead  plates.  R.  B. 
Brode  andM.  A.  Starr  (Physical  Rev.,  1937,  [ii],  51, 
1006).— Results  obtained  from  8000  photographs  of 
showers  produced  in  Pb  plates  of  thickness  1*5 — 
lb’5  mm.  placed  in  a  Wilson  cloud  chamber  are 
summarised.  .  L.  S.  T. 

Cosmic-ray  showers  produced  under  30  m. 
of  clay.  J.  D.  Crawshaw  (Proc.  Physical  Soc., 
1938,  50,  783 — 787). — The  approx,  equality  of  the 
ratio  of  the  vertical  intensity  to  the  max.  shower  rate 


at  ground  level  and  under  30  in.  of  clay  is  confirmed 
(cf.  Follett,  A.,  1936,  1174).  A  transition  curve  for 
showers  from  Pb  at  the  lower  level  is  discussed. 

.  N.  Mi  B. 

Relation  of  shower  frequency  to  general 
cosmic-ray  intensity.  L.  Janossy  (Proc.  Roy. 
Soc.,  1938,  A,  167,  499 — 508). — Observations  were 
carried  out  at  sea  level  and  under  30  m.  of  clay  to 
ascertain  how  the  form  of  the  shower  transition 
curves  at  the  two  levels  depends  on  the  presence  of 
large  masses  of  light  material  (stone)  over  the  Pb 
absorber  producing  the  showers.  It  is  concluded 
that  most  of  the  showers  at  sea  level  and  underground 
are  due  to  secondaries  produced  by  the  penetrating 
particles,  and  that  relatively  few  can  be  due  to 
primary  electrons.  G.  D.  P. 

Quantum  theory  and  origin  of  some  swarms 
of  cosmic  rays.  G.  Wataghin  (Atti  R.  Accad. 
Lincei,  1938,  [vi],  27,  675 — 678). — Mathematical. 

0.  J.  W. 

Cosmic-ray  showers  and  bursts.  D.  K. 
Froman  and  J.  C.  Steakns  (Rev.  Mod.  Physics,  1938, 
10,  133—192). — A  comprehensive  report  of  available 
experimental  and  theoretical  data  with  detailed 
bibliography.  N.  M.  B. 

Theory  of  energy  losses  of  high-energy  par¬ 
ticles.  L.  W.  Nordheim  (J.  Franklin  Inst.,  1938, 
226,  575 — 597  ;  cf.  A.,  1938,  I,  550). — The  absorption 
of  cosmic  radiation  and  the  majority  of  its  secondary 
effects  can  bo  explained  by  electromagnetic  theory 
if  the  soft  component  is  identified  with  electrons  and 
protons,  and  the  hard  component  with  barytrons. 
An  extension  of  the  theory  of  Yukawa  (Proc.  Phys. 
Math.  Soc.  Japan,  1938, 20, 1  and  loc.  cit.)  may  provide 
the  explanation  of  the  remaining  phenomena  (the 
production  of  hard  rays  in  the  atm.,  hard  showers, 
and  some  bursts).  0.  D.  S. 

Primary  and  secondary  cosmic  rays,  showers, 
and  bursts.  W.  M.  Neilsen.  Survey  of  evidence 
for  the  nature  of  the  hard  component.  J.  C. 
Stearns.  .  Copper  shows  an  anomalously  high 
efficiency  for  the  production  of  showers  when 
compared  with  zinc.  D.  K.  Froman  (J.  Franklin 
Inst.,  1938,  226,  601—622,  628,  629— 630).— Nos.  of 
triple  and  quadruple  coincidences  under  varying 
thicknesses  of  Pb  have  been  compared  at  altitudes 
36  m.  and  4300  m.  Results  are  in  qual.  agreement 
with  the  multiplicative  theory  of  shower  production. 
The  ratio  of  triple  to  quadruple  coincidences  is 
greater  at  the  greater  altitude.  O.  D.  S. 

Production  of  showers  by  cosmic  rays.  C.  G. 
Montgomery  and  D.  D.  Montgomery  (J.  Franklin 
Inst.,  1938,  226,  623 — 627). — When  the  “  back¬ 
ground  ”  is  very  small  the  shower-producing  capacity 
of  an  atom  will  be  approx,  oc  Zx.  This  prediction  is 
supported  by  preliminary  experiments  in  the  open 
air.  Some  showers  of  an  explosive  type  have  been 
observed,  apparently  formed  in  the  air.  A  comparison 
has  been  made  between  the  no.  of  showers  due  to 
electrons  and  protons  and  the  no.  due  to  the  whole 
cosmic  radiation  in  varying  thicknesses  of  Pb.  At 
thicknesses  >  10  cm.  Pb  the  no.  produced  by  electrons 
is  that  produced  by  the  whole  radiation. 

0.  D.  S. 
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Effect  of  galactic  rotation  on  the  intensity  of 
cosmic  radiation.  W.  F.  G.  Swann  (Physical  Rev., 

1937,  [ii],  51,  1006).  L.  S.  T. 

Orbital  electronic  network  of  several  elements. 
R.  Forrer  (Ann.  Physique,  1938,  [xi],  10,  407 — 425; 
cf.  A.,  1937,  I,  231). — Using  the  law  T  —  F^N 
(A.,  1935,  1305),  the  electronic  networks  of  the  alkali 
and  alkaline-earth  metals,  Se,  Te,  P,  and  I  have 
been  determined.  1  W.  R.  A. 

Photo-electric  absorption  of  radiation  in  gases. 
R.  W.  Ditchburn  (Nature,  193S,  142,  756). — A 
discussion  (cf.  A.,  1938,  I,  543).  L.  S.  T. 

Wave  functions  for  ls2s3S  Li+.  H.  M.  James 
and  F.  L.  Yost  (Physical  Rev.,  1938,  [ii],  54,  646 — 
647;  cf.  A.,  1937,  I,  391). — The  comparative  results 
of  alternative  methods  of  determining  at.  wave 
functions  are  examined.  N.  M.  B. 

Test  of  the  wave  mechanics  in  molecular 
spectra  and  some  recent  developments  in  the 
spectrum  of  H2.  0.  W.  Richardson  (Nuovo  Cim., 

1938,  15,  232 — 245). — A  brief  account  of  recent 
improvements  in  the  experimental  and  theoretical 
determinations  of  some  of  the  fundamental  consts. 
connected  with  the  electronic  states  of  H2  and  of 
H2+.  Two  new  states  of  H2  have  been  found  in 
which  apparently  both  electrons  are  excited. 

0.  J.  W. 

Wave  functions  and  potential  curves  for  excited 
H2.  A.  S.  Coolidge  and  H.  M.  James  (J.  Chem. 
Phvsics,  1938,  6,  730 — 734). — Mathematical. 

W.  R.  A. 

Binding  energy  of  cLi.  H.  Margenau  and  K.  G. 
Carroll  (Physical  Rev.,  1938,  [ii],  54,  705 — 713). — 
Mathematical.  N.  M.  B. 

a-Particle  model  of  the  nucleus.  L.  R.  Haf- 
stad  and  E.  Teller  (Physical  Rev.,  1938,  [ii],  54, 
681—692). — The  theory  of  nuclei  composed  of  a- 
particles  alone  is  reviewed  and  extended  to  cases 
where,  in  addition,  a  single  neutron  or  proton  is  present, 
and  to  light  nuclei  in  which  a  single  neutron  or 
proton  is  missing.  Configurations  are  considered  and 
rough  vals.  for  the  binding  energies  are  compared 
with  the  results  of  the  Hartree  model.  ‘Rotations  of 
the  nuclei  and  symmetry  properties  and  spacing  of 
some  of  the  excited  states  arc  examined. 

N.  M.  B. 

Magnetic  moments  of  heavy  nuclei.  T.  Neuge- 
bauer  (Z.  Physik,  1938,  111,  125— 132) —Theoretical. 

H.  C.  G, 

Determination  of  e/m  from  the  Ha — Da  interval. 
R.  C.  Williams  (Physical  Rev.,  1938,  [ii],  54,  568 — 
572), — Calculations  based  on  the  corr.  interval 
4 J 4700 i 0*0004  cm.'1  between  the  2p2P3/2 — 3 d2D5l2 
components  of  Ha  and  Da,  the  new  val.  9651  3  for 
the  physical  Faraday  adjusted  to  the  at.  mass  scale  j 
and  the  most  recent  at.  wt.  vals.  of  H  and  D  lead  to 
the  val.  1*757 9 ±0*0004  x  107  for  e/m.  N.  M.  B, 

Most  probable  values  of  e,  e/m,  and  h.  III. 
K.  Shiba  (Sci.  Papers  Inst.  Phvs.  Chem.  Res.  Tokvo, 
1938,  34,  1308—1321 ;  cf.  A.,  1933,  884).— From  the 
available  data  the  following  most  probable  vals.  are 
deduced  :  e=  (4*S025i0*02%)  x  10~10e.s.u.;  e/m — 


l-7589±0-02%)  x  107  e.m.u. ;  h  .=  (6*625±0*04%) 
X  1027  erg  sec. ;  hcj2ne2  —  137*04±0*02%; 

:  W.  R.  A. 

Determination  of  e/m  from  the  refraction  of 
X-rays  in  a  diamond  prism.  J.  A.  Bearden 
(Physical  Rev.,  1938,  [ii],  54,  698 — 704). — -Measure¬ 
ments  accurate  to  1  part  in  101  for  n  of  the  Cu 
line  by  a  diamond  prism,  together  with  the  quantum 
theory  of  dispersion  and  the  ruled  grating  X  of  the 
Cu  K$  line,  lead  to  a  val.  e/m  —  (1*7610±0’0003)  X 
107  e.m.u.,  in  good  agreement  with  the  free  electron 
results  of  Dunnington  (cf.  A.,  1937,  I,  595). 

N.  M  B. 

Maximum  energy  of  the  protons  emitted  by 
boron  under  a-particle  bombardment.  G.  Bru¬ 
baker  and  E.  Pollard  (Physical  Rev.,  1937,  [ii], 
51,  1013).  L.  S.  T. 

Coulomb  wave  functions  for  high  energies. 
L.  E.  Hoisington  and  G.  Breit  (Physical  Rev.,  1938, 
[ii],  54,  627— 628).— Mathematical.  N.  B.  M. 

Influence  of  radiation  on  ionisation  equi¬ 
librium.  B.  N.  Srivastava  (Proe.  Roy.  Soc.,  1938, 
A,  167,  484 — 499). — A  theoretical  investigation  of  the 
equilibriuni  of  an  assembly  of  atoms,  ions,  electrons, 
and  radiation,  the  particles  being  supposed  to  obey 
any  statistics.  G.  D.  P. 

Physical  processes  in  gaseous  nebulae.  III. 
The  B aimer  decrement.  J..G..  Baker  and  D.  H. 
Menzel  (Astrophys.  J.,  1938,  88,  52- — 64).— A  numeri¬ 
cal  solution  of  the  equations  derived  formerly  (A., 
1938, 1,  1)  is  given.  L.  S.  T. 

CN  bands  in  the  night  sky  spectrum.  J. 
Cabannes,  J.  Dufay,  and  J.  Gauzit  (Nature,  1938, 
142, 755). — The  night  sky  spectrum  appears  to  contain 
violet  CN  bands  the  intensity  of  which  varies  little 
from  the  zenith  to  the  horizon.  L.  S.  T. 

Predissociation  in  the  spectra  .  of  diatomic 
molecules.  B.  Grundstrom  (Z.  Physik,  193S,  111, 
55 — 60). — The  course  of  predissociation  in  the  C- 
terms  of  Ba  and  Ca  hydrides  is  discussed.  H.  C.  G, 

Application  of  the  new  analysis  of  molecular 
spectra.  H.  Deslandres  (Conrpt.  rend.,  1938,  207, 
753—757;  cf.  A.,  1938,  I,  435).— An  analysis  of 
Raman  vv  for  PC13  and  PC15  is  discussed  with 
reference  to  the  excitation  of  electrons  and  the  group¬ 
ing  of  atoms  in  the  mols.  A.  J.  E.  W. 

Molecular  spectra  of  halides  of  the  iron  group, 
particularly  FeCl.  E.  Miescher  (Helv.  Phys. 
Acta,  1938,  11,  463—468;  cf.  A.,  1937, 1,  216,  442).— 
The  spectrum  of  an  electrodeless  discharge  in  FeCl2 
vapour  contains  8  groups  of  FeCl  bands  between 
3300  and  3700  a.  The  principal  group  (3400 — 3450  a.) 
includes  the  (0,  0)  bands  of  six  systems,  of  which 
partial  analyses  are  given ;  all  the  bands  are  degraded 
towards  the  violet,  and  two  ( P  and  (?)  band-heads 
occur  in  most  cases.  Preliminary  data  for  FeBr, 
indicating  a  frequency  of  ~  310  cm.-1,  are  given. 
Absorption  max.  for  FeCl2  (2400,  2730),  CoCl2 
(3000),  and  NiCl2  (3450  a.)  are  in  accord  with  the 
heats  of  formation.  A.  J.  E.  W. 

Absorption  spectrum  of  cobaltous  chloride  in 
deuterium  oxide.  D,  C.  Martin  (Nature,  1938, 
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142,  756).— The  absorption  curves  of  anhyd.  CoCl2 
in  HoO  and  in  99*6%  D20  show  that  the  mol.  extinc¬ 
tion  coeff;  in  D20  is  smaller  throughout  the  region  of 
absorption  (4000 — 6000  a.),  and  the  height  of  the 
max.  is  lower.  L.  S.  T. 

Band  spectrum  of  lead  fluoride  (PbF).  II. 

G.  D.  Rochester  (Proc.  Roy.  Soc.,  193S,  A,  167, 
567—580;  cf.  A.,  1936,  405). — The  band  systems  are 
examined  in  emission  and  absorption ;  six  new  systems 
are  analysed  and  two  continua  described.  Vibrational 
consts.  are  tabulated.  The  width  of  the  ground  state 
is  8266  cmr1,  the  highest  yet  recorded.  G.  D.  P. 

Absorption  spectra  of  solutions  of  the  more 
important  acids  of  elements  of  the  sulphur 
group.  II.  Ley  and  E.  Koniq  (Z.  physikal.  Chem., 
1938,  B,  41,  365—387;  cf.  A.,  1932,  319).— Non¬ 
conformity  to  Beer’s  law  by  dil.  H2S03  solutions  can 
be  explained  by  the  assumption  that  absorption  is 
due  to  the  more  or  less  hydrated  S02  mols.  The 
influence  of  H2S04,  Na2S04,  and  NaHS03  on  the 
absorption  spectrum  of  aq.  solutions  of  H2S03  in  the 
X  region  2000 — 3500  A.  supports  this  view.  Observ¬ 
ations  on  NaHS03  and  Na2S03  indicate  that  HS03' 
shows  very  little  absorption,  and  that  previously 
reported  max.  in  the  absorption  curves  of  SOa"  and 
HS03'  do  not  exist.  Only  slight  continuous  absorp¬ 
tion  is  shown  by  the  anions  of  org.  sulphonic  acids, 
S203",  and  S20G".  Continuous  absorption,  beginning 
at  about  2500  a,,  is  also  observed  with  Na2Se03, 
NaHSe03,  ILSe03,  H2Se04,  Na„Se04,  and  HGTeOn. 

J.  W.  S. 

Structure  and  absorption  spectra  of  poly- 
merides  of  aromatic  compounds  having  a  prop- 
enyl  or  isopropenyl  side-chain.  (Mlle.)  M. 
Grumez  (Ann.  Chim.,  1938,  [xi],  10,  378—396).— 
Absorption  spectra  are  given  for  CHPhICHMe  and 
its  dimeride  (I),  b.p.  315°,  and  metastyrene  (II), 
PhEt,  o-OH*C6H4*CH!CHMe  and  its  trimeride  (III), 
o-cresol,  0-OH’CGH4'CMe!CH2  and  its  dimeride  (V), 
p-OMe*CGH4*CH!CHMe  and  its  liquid  (VI)  and  solid 
(VII)  dimeridcs,  p-cresol,  p-OMe*CGH4*CMe:CH2  and 
its  dimeride  (VIII).  These  accord  with  the  following 
structures:  (II),  (IV),  (V),  (VI),  and  (VII) 

CHAr<p{JJ^>CHAr ;  (I)  CHPhMe-CHICHPh ; 

(III)  2:4:  6-tri-o-hydroxyphenvlmesitylene ;  (VTII) 
CMeR.’CH-CHo-CHMeR  or  CMeRICH-CMcoR  (R  = 
p-C6H4'OMe).  “  R.  S.  C. 

Structure  and  absorption  spectra  of  o-benzoyl- 
benzoic  acid  and  derivatives. — See  A.,  1939,  II, 
25. 

Spectrochemical  study  of  complex  colouring 
matters.  Metallic  complexes  of  2  :  2'-dihydr- 
oxyazobenzene. — See  A.,  1939,  II,  16. 

Modifications  in  the  near  infra-red  absorption 
spectra  of  protein  and  of  light  and  heavy  water 
molecules  when  water  is  bound  to  gelatin.  J.  W. 
Ellis  and  (Miss)  J.  Bath  (J.  Chem.  Physics,  1938, 
6,  723 — 729). — A  detailed  account  of  work  already 
noted  (A.,  1938,  I,  174)  and  an  extension  to  the 
influence  of  D20  instead  of  H20  reveals  similarity  in 
effects.  W.  R.  A. 


Vibrational-rotational  radiation  transitions  in 
water  molecules  in  non-polar  solvents.  J.  W. 
Ellis  and  E.  L.  Kinsey  (Physical  Rev.,  1938,  [ii],  54, 
599— 601 ;  cf.  A.,  1937, 1,  443). — Transmission  curves 
showing  the  L875  and  1*379  g.  absorption  bands  of 
H20  mols.  in  CC14  and  CS2  solutions  and  the  1/985  y. 
band  of  D20  in  CC14  are  given.  They  arc  interpreted 
as  indicating  free  rotation  of  H20  vapour-like  mols. 
in  solution ;  the  main  feature  of  each  band  is  an 
enhanced  Q- branch.  N.  M.  B. 

Water  of  crystallisation  in  gypsum.  J.  Ca- 
bannes  (Compt.  rend.,  1938,  207,  700 — 702). — The 
v  and  polarisation  of  Raman  radiation  have  been 
studied  for  different  orientations  of  a  single  g}rpsum 
crystal.  The  structure  found  by  Wooster  (A.,  1937, 1, 
17)  accounts  for  two  modes  of  vibration  of  the  H20 
mol.  which  arc  symmetrical  with  respect  to  the  binary 
axis,  and  correspond  with  the  observed  Raman 
lines,  vA  3404  and  vfl  3495  cm.4  The  action  of  the 
attached  O  and  Ca  ions  causes  displacement  from  the 
vv  observed  in  I120  vapour.  A.  J.  E.  W. 

Absorption  spectra  in  the  very  near  infra-red 
(6000 — 10,000  a.)  of  ammonium  salts.  P.  Bar- 
ciiewttz  and  G.  Co  ST  E  an  u  (Compt.  rend.,  1938,  207, 
722— 724).— Aq.  NH4X  (X  -  Cl,  I,  NOa,  CNS,  or 
NH4S04)  gives  a  n20  band  at  8480  A.  and  a  wreak 
band  at  ~  8160  a.  which  decreases  in  intensity  on 
dilution ;  the  latter  corresponds  with  the  3200  cm.-1 
NH4  frequency  observed  in  cryst.  NH4  salts.  The 
8160  a.  band  is  not  given  by  Divers’  liquid,  possibly 
owing  to  masking  by  a  strong  NH3  band.  A  solution 
of  NH4CNS  in  liquid  S02  (-20°)  and  fused  NH4N03 
and  NH4CNS  give  bands  at  8135,  8180,  and  8250  a., 
respectively;  no  marked  change  of  intensity  occurs 
on  diluting  the  S02  solution.  A.  J.  E.  W. 

Near  infra-red  and  Raman  spectra  of  ammon¬ 
ium  salts.  (Mme.)  M.  Freymann,  R.  Frey  max  x, 
and  Y.  Ta  (Compt.  rend.,  1938,  207,  728 — 731). — 
Infra-red  absorption  and  Raman  w  for  cryst., 
fused,  and  cone.  aq.  NH4N03  are  reported.  The 
v  (NH)  frequencies  and  their  harmonics  arc  observed, 
but  at  lowrer  w  than  the  corresponding  NH3  bands. 
These  frequencies  disappear  on  dilution  of  the  aq. 
solution,  probably  owing  to  displacement  of  the 
ionisation  equilibrium.  Bands  .at  <—'1400  cm4 
which  are  less  intense  in  aq.  NH4N03  probably  corre¬ 
spond  with  valency  frequencies.  A.  J.  E.  W. 

Infra-red  absorption  spectrum  of  some 
silicates.  F.  Matossi  and  O.  Bronder  (Z.  Physik, 
1938,  111,  1—17). — The  absorption  spectra  of  7 
silicates  and  a  glass  are  measured  over  the  range 
1 — 15  y.  and  explained  as  combination  frequencies 
of  fundamental  vibrations  of  the  Si04  tetrahedron. 
The  influence  on  the  spectrum  of  H20  content  is 
discussed.  L.  G.  G. 

Molecular  structures  of  carbon  and  silicon 
tetrafLuorides.  C.  R.  Bailey,  J.  B.  Hale,  and 
J.  W.  Thompson  (Proc.  Roy.  Soc.,  1938,  A,  167, 
555 — 567). — Absorption  spectra  of  gaseous  CF4  and 
SiF4  have  been  examined  in  the  infra-red  from  1  to 
18  &/..  The  mol.  structures  are  discussed  with  refer¬ 
ence  to  interat.  distances  and  the  extent  of  electron 
pair  bond  formation.  G.  D.  P. 
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Infra-red  and  Raman  spectra  of  polyatomic 
molecules.  III.  Ethane.  B.  L.  Crawford,  jun., 
W.  H.  Avery,  and  J.  W.  Linnett.  IV.  Allene. 
J.  W.  Lin  nett  and  W.  H.  Avery.  V.  cyclo - 
Propane  and  ethylene  oxide.  J.  W.  Linnett  (J. 
Chem.  Physics,  193S,  6,  682 — 685,  686—691,  692 — 
702). — III.  The  Raman  and  infra-red  spectra  of  C2HG 
have  been  re-examined,  the  Raman  spectrum  at  —60° 
and  the  infra-red  spectrum  of  gaseous  C2HG  from 
3  to  15  pt*.  by  a  prism  spectrometer.  Of  the  four 
principal  Raman  lines  those  at  993,  2900,  and  2955 
cm.-1  are  polarised  and  1460  cm.-1  is  depolarised. 
Results  are  compared  with  recorded  data ;  two  very 
faint  Raman  displacements  of  620  and  820  cm,-1  are 
reported.  The  strong  infra-red  peak  at  1480  cm.-1 
is  single;  the  existence  of  a  weak  infra-red  band  at 
1740  cm.-1  has  been  confirmed.  Possible  assignments 
of  existing  spectral  data  are  made  on  the  basis  of  the 
symmetry  requirements  of  the  and  D ^  models. 
The  <f  uncertain  ”  frequency,  indicated  by  heat 
capacity  data  as  1100  cm.-1  and  by  examination  of 
the  overtone  region  as  740  cm.-1,  is  discussed.  By 
accepting  a  single  peak  at  1480  cm.-1  it  is  possible  to 
account  for  all  observed  w  without  using  the  740 
cm.-1  frequency.  For  both  models  selection  rules  are 
satisfied  by  assignments  based  on  the  existence  of  a 
restricting  potential  of  3000  g.-cal.  per  mol.,  an 
“  uncertain  frequency  ”  of  1100  cm.-1,  and  ah 

internal  torsional  oscillation  of  ~  300  cm.-1  The 
1)^  assignment  is  slightly  more  satisfactory  but  the 
D  d  model  is  not  finally  excluded, 

IV.  The  Raman  spectrum  of  allene  at  ~ — 45° 
consists  of  ten  displacements ;  the  infra-red  spectrum 
of  gaseous  allene  has  six  intense  and  three  weak  bands. 
The  symmetry  ( F<j)  demands  seven  non- degenerate 
and  four  doubly  degenerate  modes  of  vibration,  divis¬ 
ible  into  four  symmetry  classes;  four  w  appear  in 
Raman  effect  only  and  the  other  seven  are  common  to 
both  spectra.  With  the  aid  of  heat  capacity  data,  all 
vv  have  been  assigned  and  vals.  for  each  of  the  eleven 
fundamentals  have  been  ascertained.  All  observed 
w  <3000  cm.-1  are  accounted  for  as  fundamentals, 
over-  or  binary  combination-tones.  The  weak  infra¬ 
red  band  is  supposed  to  originate  from  the  super¬ 
position  of  several  possible  ternary  combinations. 
The  free  energy,  entropy,  and  heat  capacity  of  gaseous 
allene  have  been  deduced  for  the  temp,  range  100 — 
1000°  k. 

V.  Raman  and  infra-red  spectra  (from  1*5  to  25  g.) 
of  cyclopropane  (I)  and  (CH2)20  (II)  have  been  deter¬ 
mined.  The  symmetries  [(I)  —  Dih,  (II)  =  Ca„] 
selection  rules,  and  spectroscopic  activities  are  given. 
A  complete  assignment  of  all  observed  w  of  (I)  has 
been  made,  but  only  a  partial  assignment  of  those  of 
(II).  The  vals.  of  fundamental  vv  of  (I)  and  (II)  are 
compared.  The  free  energy,  entropy,  and  heat  capacity 
of  (I)  have  been  evaluated  from  100  to  1000°  K. 

W.  R.  A 

Partial  analysis  of  some  infra-red  absorption 
spectra  of  organic  molecules  in  dilute  solution. 
O.  R.  Wttlf  and  (Miss)  L.  S.  Deming  (J.  Chem. 
Physics,  1938,  6,  702 — 711). — The  infra-red  ab¬ 
sorption  curves  of  a  no.  of  mols.  containing  OH  have 
been  analysed  on  the  assumption  that  the  complic¬ 
ated  curves  in  the  region  of  the  first  overtone  of  OH 


are  due  to  superposition  of  several  single  curves  of 
varying  position  and  intensity,  each  of  which,  in  turn, 
characterises  a  definite  position  and  orientation  of  the 
OH  mol.  For  relatively  simple  substances  this 
hypothesis  is  fulfilled.  In  isomeric  benzoinoxime 
acetates  the  OH  of  the  p-isomeride  appears  to  occupy 
two  orientations,  whilst  in  the  a-isomeride  the  OH 
has  four  orientations,  of  which  two  are  practically 
the  same  as  those  of  the  p-form.  The  no.  of  possible 
orientations  in  P-d-glucose  2:3:4  :  6-tetra-acetate 
is  discussed;  their  different  orientations  appear  to 
confer  variability  of  properties  on  the  substance. 

W.  R.  A. 

Infra-red  absorption  spectra  (7 — 20  g.)  of 
several  compounds  possessing  rings  of  five  or 
six  carbon  atoms.  J.  Lecomte  and.  G.  .Chitjr- 
dogltj  (Bull.  Soc.  chirn.  Belg.>  1938,  47,  429—447).— 
The  absorption  spectra  of  30  compounds  possessing 
5-  or  6-membered  C  rings,  including  saturated  and 
unsaturated  hydrocarbons,  ketones,  and  alcohols, 
have  been  examined  in  the  region  7—20  g.  The  w 
are  recorded,  and  an  attempt  is  made  to  identify  them 
with  the  modes  of  vibrations  of  the  mols.  The  in¬ 
fluence  of  spatial  configuration  of  cis-  and  trans- 
isomerides  on  the  positions  of  the  characteristic  bands 
is  considered.  W.  R.  A. 

\  !  . 

Absorption  spectra  in  the  near  infra-red 

(6000  to  11,500  a.)  of  several  compounds  possess¬ 
ing  rings  of  five  or  six  carbon  atoms.  G.  Chiur- 
doglu,  P.  Barchewitz,  and  R.  Freymann  (Bull. 
Soo.  chim.  Belg.,  1938,  47,  448 — 160). — The  absorp¬ 
tion  of  30  compounds,  including  saturated  and  un¬ 
saturated  hydrocarbons,  ketones,  and  alcohols,  which 
possess  5-  or  6-membered  C  rings  have  been  examined 
in  the  near  infra-red.  The  spectra  of  stereoisomerides 
are  compared  and  discussed.  A  new  method  of 
determining  the  spatial  configurations  of  stereoiso- 
meric  tert .  cyclanols  is  based  on  the  observation  that 
the  (OH)t,  band,  found  in  acyclic  saturated  alcohols 
at  ~9630  A.,  is  displaced  towards  greater  XX  by 
40  a.  for  trans -  and  by  80  a.  for  cis-derivatives  of 
cyclanols.  W.  R.  A. 

Infra-red  absorption  spectra  of  sugars  and 
furans.  L.  H.  Rogers  and  D.  Williams  (J.  Ainer. 
Chem.  Soc.,  1938,  60,  2619 — 2621). — Spectra  between 
2  and  12  g.  have  been  determined  for  furfuraldehyde, 
furfuryl  and  tetrahydrofuryl  alcohols,  and  hvdro- 
furamide,  and  between  3  and  12  g.  ford  and  Z-arabinose, 
d-lyxose,  Z-xylose,  d-galactose,  d-mannose,  fructose, 
and  glucose.  The  results  are  compared  with  published 
Raman  and  infra-red  spectral  data.  E.  S.  H. 

Band  envelopes  of  unsymmetrical  rotator 
molecules.  I.  Calculation  of  the  theoretical 
envelopes.  R.  M.  Badger  and  L.  R.  Zumwalt  (J. 
Chem.  Physics,  1938,  6,  711—718). — The  band 
envelopes  of  three  elementary  types  of  band  of 
unsymmetrical  rotator  mols.  have  been  calc,  by  an 
approximation  method  for  nine  different  sets  of  mol. 
parameters.  W.  R.  A. 

Raman  effect  and  organic  chemistry,  K.  W.  F. 
Kohlratxsch  (Ber.,  1938,  71,  [a],  171— 187).— A 
lecture  dealing  with  the  fundamental  principles  of  the 
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Raman  effect,  the  characteristic  frequencies,  rotation 
isomerism',  tautomer  ism,  and  ring  tension.  H.  W. 

Raman  spectrum  of  thiophosgene.  H.  W. 

Mob&son  .( J.  Chem.  Physics,  1938,-  6,  748).— CSC12 

liquid  gives  seven  Raman  displacements,  six  of  which 
correspond  with  fundamental  vv.  W.  R.  A. 

Raman  spectrum  of  trialkyl  borates.  M. 
Milone  (Gazzetta,  1938,  68,  582 — 583). — Polemical 
against  Kahovcc  (A.,  1938, 1,  386).  0.  J.  W. 

Raman-spectroscopic  studies.  XIII.  Struc¬ 
ture  of  perchloric  acid.  A.  Simon  [with  H. 
Reuther  and  G.  Kratzsch]  (Z.  anorg.  Chem.,  193S, 
239,  329 — 344). — The  prep,  of  pure  anliyd.  HC104  is 
described.  The  Raman  spectra  of  68 — 100%  HC104 
have  been  determined.  The  work  of  Fonteyne  (A., 

1937,  I,  10)  is  criticised.  100%  HC104  is  a  pseudo¬ 

acid,  H0C103,  having  a  pyramidal  structure,  sym¬ 
metry  C3t..  There  are  no  indications  of  the  existence 
of  an  acidium  salt  such  as  [C102(0H)2]*[C104]r.  On 
dilution  dissociation  to  CIO/  and;-H*  occurs  and  is 
already  well-marked  in  the  97%  acid  but  is  not 
complete  even  in  the  fused  monohydrate,  which  in  the 
liquid  state  is  not  simply  [OII^]’ [CIO/7  but  still 
contains  r.some  rHOC103; /  The  binding  energy  for 
Cl-0  in  the  CIO/  ion  is  ~105  kg.-cal.  and  the  force 
const.  8-1  x  105  dynes  per  cm.  F.  J.  G. , 

Raman  spectra  of  acetylenes.  I.  Derivatives 
of  phenylacetylene,  CPh;CR.  M.  J.  Murray  and 
F.  F.  Cleveland  (J.  Amer.  Chem.  Soc.,  1938,  60, 
2664 — 2666). — /The  principal  lines  for  CPh:C*CH2Cl, 
-CPh:C*[CH2]2*Cl,  CPh:C*[CH2]3-Cl,  CPli:C*CH2Br, 
CPh:C-CH2-OH,  CPh:C*[CH2]2*OH,  and  : 
CHPh!CH*CH2Cl  have  been  determined,  and  the 
structures  are  discussed.  E.  S.  H.  -  , 

.  Raman  effect  and  dipole  moment  in  relation 

to  free  rotation.  X.  Molecular  structure  of 

§ 

o-chloroanisole,  dimethoxybenzene,  and  dieth- 
oxybenzenei  S.  Mizushima,  Y.  Morino,  and  H. 
Okazaki  (Sci.  Papers  Inst;  Phys,:Chem.  Res, ‘  Tokyo, 

1938,  34,  1147 — 11 63)  .—The -  Raman’  spectra  and 
dipole  moments  of  o-C6H4ChOMe,.  o-,‘  and  p- 
CGH4(OMe)2,  and  p-C6H4(OEt)2  have  been, determined 
in  C6Hg  and  C6H14  and  at  different  temp.  The  mol. 
structure  of  these  compounds  is  discussed.  The  more 
stable  form  of  o-CftH4Cl*OMe  is  different  in  structure 
from  that  of  o-CGH4CTOH,  but  it  is  not  possible  to 
decide  whether  the  difference  is  due  to  a  change  in  the 
resonance  effect  or  to  steric  repulsion  between  Cl  and 
Me.  In  o-CGH4(OMe)2  the;  resonance  effect  is  much 
reduced  ;  its  dipole  moment  varies  considerably  with 
temp.,  indicating  that  the  configuration  of  the  mol.  is 
readily  affected  by  thermal  energy.  The  Raman 
spectra  of  p-C6H4(OMe)2  and  p-CGH4(OEt)2  in  the 
solid  and  liquid  states  are  different,  but  the  spectrum 
of  o-C6H4(OMe)2  is  the  same  in  both  states. 

-  •  ■■  •  A.  J.  M. 

Debye  beat  waves  in  highly  viscous  liquids. 
(Sir)  C.  V.  Radian  and  C.  S.  Yenkateswaran  (Nature, 
1938,  142,  791). — A  Zn-Hg  amalgam  lamp  in  Pyrex 
glass  gives  sharp  and  intense  lines  at  4680,  4722,  and 
4811  a.  without  accompanying  hyperfine  structure  or 
continuous  spectrum.  Using  this  lamp,  the  light 
scattered  backwards  by  glycerol  (I)  and  liquid  PhOH 


at  20°  shows  well-defined  -Brillouin  f  components  on 
either  side  of  the  incident  lines  together  with  a  con¬ 
tinuous  background.  The  7}  of  (I)  appears  to  have 
little  effect  on  the  propagation  of  sound  waves  of 
high  v.  L.  S.  T. 

Relation  between  fluorescence  and  chemical 
constitution  in  laccol,  moreacol,  and  their 
derivatives.  G.  Brooks  (Compt.  rend.,  1938,  207, 
726—728). — Structureless  fluorescence  bands  due  to 
double  linkings  in  the  C  chain  occur  at  419 — 465  mg. 
with  laccol  and  moreacol;  an  additional  band  at 
533 — 543  mg.  is  given  by  dimethyl-  and  diacetyl - 
laocol  and -moreacol.  A.  J.  E.  W. 

Fluorescent  chromium  ion  in  ruby.  B,  V. 
Thosar  (Phil.  Mag.,  1938,  [vii],  26,  878—887.;  cf. 
A.,  193S,  I,  495). — Further  support  is  found  for  the 
author’s  previous  idea  that  the  fluorescent  Gr"*  ions 
replace  a  few  Al'**  ions  in  the  lattice.  The  intense 
anti-Stokes  bands  are  due  to  the  superposition  of  the 
vibrational  frequencies  of  the  Cr203  thus  formed.  If 
the  L~S  interaction  is  weak  in  the  ion,  the  magnetic 
dissymmetry  of  the  Zeeman  pattern  is  explicable. 
The  validity  of  the  inner  quantum  no.  J  and  the  spin 
multiplicity  are  discussed  and  the  lines  at  X  =  7017 
and  7049  a.  are  shown  to  be  due  to  transitions  between 
the  4P  levels  of  the  Cr  rv  and  the  ,lF  levels.  T.  H.  G.  , 

Electric  actions  in  a  system  of  isotropic  bodies. 
L.  Roy  (Compt.  rend.,  1938  207,  757—759).— 

Theoretical.  A.  J.  E.  W. 

Contact  difference  of  potential  between  barium 
and  magnesium.  P.  A.  Anderson  (Physical  Rev., 
1938,  [ii],  54,  ,753— 757). — The  electronic  method  of 
contact  potential  measurement  was  compared  with 
photo-electric  work  function  determinations  by 
measuring  the  Volta  potential  Ba-Mg  for  30  pairs  of 
surfaces  and  examining  the  results  in  relation  to  recent 
precision1  photo-electric  data.  General  agreement 
wdthin  the  limits  1-OS — 1*16  v.  was  obtained.  Assum¬ 
ing  a  work  function  2-52  e.Y.  for  Ba,  the  val.  for  Mg  is 
3*78  e.V.  Observations  on  the  optical  reflexion  of  Mg 
surfaces  suggest  the  val;  3-65^0*05  for  niirror-like 
surfaces  and  3*78  e.v.  for  macrocryst.  surfaces.  :" 

-  . f  ..  N.  M.  B. 

Rectifier  action.  F.  H.  Muller  (Physikal.  Z., 
1938,"  39,  793 — 795). — Theoretical.  The  mechanism 
of  the  polarity  of  Cu20  rectifiers  is  discussed. 

.  ■  A.  j.  M.  . 

Action  of  soft  X-rays  on  selenium  barrier 
layer  cells.  A.  E.  Sandstrom  (Phil.  Mag.,  1938, 
[vii],  26,  906—920). — These  cells  respond  to  soft 
X-rays  (X  3*5  —  20  a.)  in  much  the  same  way  as  to 
visible  light,  although  in  one  experiment  a  remarkable 
deviation  from  the  linear  relationship  between  current 
and  intensity  for  low  intensities  was  found.  The 
resistance  of  the  barrier  varies  in  an  inexplicable 
manner.  The  photo- currents  are  too  small  to  permit 
use  of  the  elements  for  intensity  measurements  in 
spectrally  dispersed  radiation.  T.  H.  G. 

Origin,  of  multiple  spectral  maxima  observed 
with  composite  photo-cathodes,  on  the  basis 
of  spectral  sensitivity  curves.  R.  Suhrmann  and 
A.  Mittmann  (Z.  Physik,  1938,  111,  18— 35).— The 
spectral  sensitivity  of  photo-cathodes  consisting  of 
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alkali  metal  containing  traces  of  alkali  hydride  or 
C10H8  or  anthracene  (I)  has  been  measured  at  293°  and 
at  83°  K.  A  sensitivity  max.  was  observed  in  the 
visible  region  in  all  cases ;  its  position  is  characteristic 
of  the  alkali  metal  and  is  shifted  toward  shorter  X  at 
low  temp.  Cathodes  containing  C10H3  show  an 
additional  max.  between  2.900  and  3000  A.,  the  posi¬ 
tion  of  which  is  independent  of  temp,  and  of  the  alkali 
metal.  Cathodes  containing  (I)  show  an  additional 
series  of  short-wave  max.  The  long- wave  max.  are 
ascribed  to  finely  distributed,  surface-adsorbed  alkali 
metal  and  the  short-wave  max.  to  inner  centres  in  the 
auxiliary  substance.  H.  C.  G. 

Conductivity  of  solid  lead  and  potassium 
chlorides.  K.  Vischnevska  (Bull.  Sci.  Univ,  Kiev, 

1937,  3,  No.  3,  161 — 173). — The  vals.  found  for  sp. 
conductivity  k  of  compressed  PbCl2  at  160°,  290°,  and 
300°  are  closest  to  those  of  Seith  (A.,  1929, 1136).  The 
^-composition  curves  of  the  system  PbCl2-KCl,  at 
290°,  340°, and  360°, suggest  the  compound  2PbCl2,KCl. 

R.  T. 

Pre-breakdown  phenomena  in  insulators  and 
electronic  semi-conductors.  J.  Frenkel  (Phys¬ 
ical  Rev.,  1938,  [ii],  54,  647- — 648). — Mathematical, 
Phenomena  can  be  explained  on  the  theory  that  the 
normal  state  of  the  dielectric  may  be  described  as  a 

V 

system  of  neutral  atoms  rather  than  of  free  electrons 

v 

moving  in  a  self-consistent  periodic  field  of  force. 

N.  M.  B. 

Dispersion  and  absorption  by  polar  sub¬ 
stances.  P.  Debye  and  W.  Ramm  (Nuovo  Cim., 

1938,  15,  226—231). — A  summary  of  modern  views 
on  dispersion  and  absorption  by  liquid  dielectrics, 

O.  J.  W. 

Dipole  moment,  Raman  spectrum,  and  struc¬ 
ture  of  chlorine  heptoxide.  .  R.  Fonteyne 
(Natuurwetensch.  Tijds.,  1938,  20,  275 — 278). — The 
CLjOy  mol.  is  dipolar  (fx20  =  0-72 ±0*02  in  CC14) 
and  angular  in  structure,  consisting  of  two  C103 
groups  connected  through  an  O  bridge,  which  is 
bent  at  an  angle  of  128°.  These  conclusions  are 
supported  by  measurements  of  the  Raman  spectrum. 

S.  C. 

Electric  dipole  moments  of  diphenyl  ether 
and  some  derivatives  in  the  vapour  phase,  and 
a  revision  of  the  oxygen  valency  angle  in  these 
compounds.  I.  E.  Coop  and  L.  E.  Sutton  (J.C.S., 
1938,  1869 — 1872). — The  dipole  moments  of  Ph20 
and  its  p-Br-,  pp'-Br2-,  pp'-Me2,  p-N02-,  and  p-bromo- 
p' -methyl  derivatives  have  been  determined  in  the 
vapour  state.  The  angle  between  the  C-0  valencies 
is  calc,  to  be  124°±5°,  in  satisfactory  agreement 
with  the  val.  previously  obtained  (128° ±4°)  from 
determinations  of  the  dipole  moments  in  solution. 

A.  J.  M. 

Dipole  moments  of  (a)  4  :  4/-dinitro-  and  4  :  4'- 
dicyano-diphenyls,  and  (b)  the  isomeric  di- 
phenyl-4  :  4'-bisdiazocyanides.  R.  J.  W.  Le 
F&vre  and  H.  Vine  (J.C.S.,  1938,  1878—1882).— 
The  apparent  dipole  moments  of  4  :  4'-dinitro-  and 
-dicyano-diphenyl  in  C6H6  solution  are  1*32  and  1*02, 
respectively.  These  moments  are  to  be  regarded  as 
anomalous,  since  the  mols.  have  axial  symmetry.  The 
dipole  moments  of  the  isomeric  diphenyl-4 :4'-bisdiazo- 


cyanides  have  been  determined,  the  two  forms  being 
shown  to  be  geometrical  isomerides.  The  less  stable 
form  is  either  the  cis-cis  or  the  trans-cis  form.  The 
spontaneous  isomerisation  of  the  less  stable  form  has 
been  followed  by  observations  of  dielectric  const., 
and  appears  to  be  unimol.  A.  J.  M. 

Refraction,  dispersion,  and  related  properties 
of  pure  hydrocarbons  arranged  for  use  in  the 
analysis  of  hydrocarbon  mixtures.  A.  L.  Ward 
and  S.  S.  Kurtz,  jun.  (Ind.  Eng.  Chem.  [Anal.],  1938, 
10,  559 — 576). — The  following  data  are  tabulated 
for  members  of  the  different  hydrocarbon  series 
boiling  between  10°  and  200°  or  slightly  higher  : 
b.p.  at  760  or  10  mm.,  dispersion,  the  refract- 

ivity  intercept,  and  sp.  dispersion.  Tables  showing 
averaged  data  for  specified  boiling  ranges  are  given, 
and  curves  based  on  these  averaged  properties 1  are 
drawn.  The  relationship  between  p  and  n  for  groups 
of  paraffin  and  olefine  isomerides  is  represented  graph¬ 
ically.  The  effect  of  temp,  and  pressure  on  p  and 
n  is  discussed.  177  references  to  the  lit.  are  given. 

L.  S.  T.  1 

Rotatory  dispersion  in  the  amine  series.  IV. 
Optical  activity  of  diamines.  W.  C.  G.  Baldwin 
(Proc.  Roy.  Soc.,  1938  A,  167,  539 — 554)— The 
changes  in  [a]  which  occur  on  neutralisation  are  used 
to  detect  induced  dissymmetry  in  the  NH2-radical  of 
optically ..  active  bases;  The  rotatory  dispersion  of 
cryst.  (CH2’NH2)2,H2S04  is  compared  with  that  of 
CH2(CH2*NH2)2,  1-diaminocycZohexane,  and  of  their 
salts  in  solution.  The  results  are  interpreted  in  terms 
of  Boys’  molecular  model  and  the  configuration  of 
CH2(CH2-NH2)2  is  defined.  G.  U.  P. 

Relation  between  the  degree  of  depolarisation 
of  molecular ly  scattered  light  in  liquids,  and 
the  Kerr  constant.  H.  A.  Stuart  and  W.  Buch- 
heim  (Z.  Physik,  1938  111,  36 — 45).— The  ratio  of 
B  (observed)  and  B,  calc,  from  measurements  of  the 
degree  of  depolarisation  on  liquids  by  means  of  the 
Gans  equation,  is  ±1.  The  deviations  are  outside 
experimental  error  and  attempts  are  made  to  explain 
them  theoretically.  L.  G.  G. 

Variation  with  temperature  of  electrical  and 
magnetic  double  refraction  of  liquids.  K.  H. 
Grodde  (Physikal.  Zv,  1938,  39,  772— 783).— The 
electrical  and  magnetic  double  refraction  of  some  org, 
liquids  has  been  determined  at  temp,  between  20° 
and  170°.  The  results  are  compared  with  the  theory 
of  Langevin,  Born,  and  Gans,  which  holds  only  for 
gases.  The  Kerr  effect  is  not  greatly  affected  by 
temp.,  decreasing  a  little  with  increase  of  temp. 
The  Cotton-Mouton  const.,  however,  decreases  to  a 
greater  extent  with  increase  of  temp.  Polar  liquids 
show  a  greater  decrease  than  theoretical  with 
rising  temp.  The  results  are  discussed. 

A.  J.  M. 

Stereochemistry  of  quadricovalent  atoms  : 
thallium.  E.  G.  Cox,  A.  J.  Shorter,  and  W. 
Wardlaw  (J.C.S.,  1938,  1886— 1888).— X-Ray 
analysis  of  tetrakisthioureathallous  nitrate  and  chloride 
indicates  that  if  these  are  4- co-ordinated  compounds 
of  the  type  [T1R4]X,  the  four  valencies  of  T1  are 
coplanar,  or  nearly  so.  Dimethyl thallic  acetylacetone 
has  also  been  investigated.  The  four  valencies  of  T1 
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in  this  compound  are  arranged  tetrahedrally,  as  would 
be  expected  since  the  effective  at.  no.  is  86  (Le.,  that 
of  Rn).  '  A.  J.  M. 

Molecular  potential  curves  from  spectro¬ 
scopic  data.  A.  S.  Coolidge,  H.  M.  James,  and 
E;  L.  Vernon  (Physical  Rev.,  1938,  [ii],  54,  726 — 
738). — Mathematical.  A  crit.  examination  of  the 
accuracy  of  various  methods  leads  to  preference  for 
a  method  of  successive  approximations.  Formula* 
for  the  treatment  of  potential  curves  of  various  types 
are  obtained,  and  results  are  illustrated  by  reference 
to  the  lowest  state  of  H2.  N.  M.  B. 

Systematics  of  band-spectral  constants.  IV. 
Inter-relation  of  equilibrium  vibration  fre¬ 
quency  and  distance  for  diatomic  nuclei  in 
ground  and  excited  states.  C.  H.  D.  Clark  and 
J.  L.  Stoves  (Trans.  Faraday  Soc.,  1938,  34,  1324— 
1328;  cf.  A.,  1937,  I,  602). — The  formula  proposed 
(ibid.,  67)  gives  better  correlation  with  experimental 
data  than  does  that  of  Huggins  (A.,  1936,  781). 

E.  S.  H. 

Calculation  of  the  frequencies  of  the  sym¬ 
metrical  modes  of  vibration  for  molecules  with 
various  types  of  symmetry.  H.  J.  Bernstein 
(J.  Chem.  Physics,  1938,  6,  718 — 722). — Secular 
equations  for  the  vv  of  the  symmetrical  modes  of 
vibration  of  mols.  possessing  various  symmetries  have 
been  set  up  and  applied  to  the  structure  of  oximes. 
Acet oxime  is  planar  and  has  the  structural  formula 
'  .  Mex 

126V -i  \c:noh. 

%**Me/  W.  R.  A. 

Potential  energies  of  the  alkali  halides  : 
errata  and  extension  of  the  semi-empirical 
formula.  A.  May  (Physical  Rev.,  1938,  [ii],  54, 
629 — 633).' — Previous  calculations  for  CsCl  (cf.  A., 

1937,  I,  552)  are  corr.  Six  consts.  in  the  potential 

energy  expression  for  CsCl  are  evaluated  from  data 
on  the  lattice  and  vapour,  and  from  the  results, 
applied  to  other  halides,  interionic  distances  in  the 
gas,  lattice  energies,  and  heats  of  sublimation  are 
determined.  Agreement  with  experimental  data  is 
satisfactory  for  the  first,  and  poor  for  the  two  last- 
named.  N.  M.  B. 

Ordering  and  transformations  in  condensed 
phases.  F.  C.  Frank  and  K.  Wirtz  (Naturwiss., 

1938,  26,  687—693,  697— 705).— A  review.  The 

thermodynamic  classification  of  transformations  is 
discussed,  and  examples  of  various  transformations 
are  given,  e.g .,  that  of  the  second  kind  in  the  case  of 
He,  and  the  rotational  transformations  of  CH4  and 
CI)4.  The  course  of  different  transformations  is 
considered.  The  problem  is  also  dealt  with  from  the 
mol.  viewpoint.  Liquid  crystals,  superstructural 
transformations,  and  the  phenomenon  of  fusion  are 
considered.  A.  J.  M. 

Ordering  and  transformations  in  condensed 
phases.  M.  von  Laije  (Naturwiss.,  1938,  26,-757).— 
An  addition  to  a  paper  by  Frank  et  al .  (preceding 
abstract).  A.  J.  M. 

Statistical  theory  of  superlattices  with  long- 
range  interaction.  I.  General  theory.  II.  The 
simple  cubic  lattice  and  the  body-centred 


cubic  lattice.  J.  S.  Wang  (Proc.  Roy.  Soc.,  1938, 
A,  168,  56—67,  68 — 77). — -I.  Bethe’s  theory  is 
extended  to  include  long-range  interactions. 

II.  The  results  are  applied  to  the  simple  and  body- 
centred  cubic  lattices  and  effect  an  improvement  in 
the  agreement  of  theory  and  experiment.  G.  D.  P, 

Relation  between  surface  tension  and  internal 
heat  of  vaporisation.  O.  Albert  and  F.  Eirich 
(Z.  physikal.  Chem.,  1938,  183,  9 — 18). — The  change 
in  the  ratio  between  heat  of  vaporisation  and  surface 
tension  with  mol.  wt.  and  temp,  is  discussed  in  relation 
to  theories  of  mol.  orientations  in  surface  layers. 
Surface  energy,  to  which  free  and  internal  energy 
contribute,  increases  more  slowly  than  heat  of  vapor¬ 
isation  with  increase  in  chain  length.  Data  for 
nonoic,  nonenoic,  and  oleic  esters  are  recorded. 

C.  R.  H. 

Organic  parachors.  I.  Parachors  of  a  series 
of  isomeric  esters.  0.  R.  Quayle,  (Miss)  K. 
Owen,  and  R.  R.  Estes  (J.  Amer.  Chem.  Soc.,  1938, 
60,  2716-2719). — Parachors  of  the  complete  series, 
H*[CH2]x,C02'[CH2]J/*Me  (x  +  y  =  14),  are  measured 
at  26°,  35°,  50*5°  (or  50°),  and  65°.  Parachors  and 
mol.  vols.  vary  gradually,  being  a  min.  for  n- 
CTL^COoCnH,,  - n .  In  general  parachors  increase 
with  temp.  R.  S.  C. 

Increase  of  X-ray  reflexion  from  quartz  due 
to  a  strong  electric  field.  Y.  Kakiuchi  (Physical 
Rev.,  193S,  [ii],  54,  772). — The  intensity  of  reflexion 
increases  with  duration  of  application  of  the  field  to  a 
max.  after  several  hr.  of  application.  The  effect  is 
strongly  structure-sensitive,  and  dies  away  very  slowly 
after  removal  of  the  field,  but  more  rapidly  at  high 
temp,  or  under  irradiation  with  X-rays  or  y-rays. 
Explanations  are  discussed.  IN.  M.  B. 

Order  versus  disorder  in  ternary  structures 
including  certain  spinels.  F.  C.  Blake  (J.  Chem. 
Physics,  1938,  6,  630 — 635). — The  doubling  process 
suggested  by  Laue  (Ann.  Physik.,  1918,  56,  497)  has 
been  employed  in  studying  Li  ferrite.  All  super  lattice 
lines  disappear  when  the  lattice  edge  is  8  times  that  of 
the  small  disordered  lattice  of  Posnjak  and  Barth  (A., 
1936,  830).  The  simple  space-group  0\  of  this 
large  (33  a.)  lattice  gives  only  face- centred  lines  on  the 
powder  photograph.  The  disappearance  of  the 
superlattice  lines  for  this  lattice  may  be  due  to  the 
coherence  of  the  X-rays  which  cause  the  destructive 
interference  involved.  W.  R.  A. 

X-Ray  test  of  superstructure  in  FeNi3.  F.  E. 
Haworth  (Physical  Rev.,  1938,  [ii],  54,  693 — 698). — 
In  view  of  strong  indirect  evidence  of  superstructure, 
the  specimen  of  approx,  composition  FeNi3,  and 
containing  70%  Ni,  was  placed  in  a  focussing  camera 
in  a  beam  of  Fe  Xp-rays,  which  should  give  the 
strongest  superstructure  lines,  and  exposed  for  100  hr. 
No  superstructure  lines  appeared,  and  the  negative 
result  indicates  that  no  long-range  order  exists  in 
FeNi3.  N.  M.  B. 

Barker's  systematic  crystallography.  P. 
Terpstra  and  W.  J.  van  Weerden  (Natuurwetensch. 
Tijds.,  1938,  20,  285 — 293). — Barker’s  directions  for 
the  systematic  description  of  triclinic  crystals  are 
insufficient.  552  configurations  are  possible,  corre- 
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sponding.with  202.  different  complexes  of  which  94  are 
ambiguous.  The  202  complexes  have  been  tabulated 
on  Groth’s  system.  A  simple  and  convenient  form  of 
goniometer  manufactured  by  Stoe,  Heidelberg,  is 
illustrated.  S.  C. 

Atomic  distribution  in  the  allotropic  forms  of 
phosphorus  at  different  temperatures.  C.  D. 
Thomas  and  N.  S.  Gingrich  ( J.  Chem.  Physics,  1938, 
6,  659 — -665).— Monochromatic  X-ray  diffraction 

patterns  of  liquid  yellow  P,  amorphous  red  P,  and 
amorphous  black  P  have  been  obtained  using  Mo  Kcc 
radiation,  and  the  effect  of  temp,  on  the  patterns  of 
the  two  first  forms  has  been  investigated.  Analysis  of 
the  patterns  gave  the  at.  distribution  curvesj  which 
indicate  that  for  all  forms  the  no.  of  nearest  neighbours 
is  3,  i.e.,  P  is  present  in  all  forms  as  P4.  W.  R.  A. 

Lattice  distortions  in  pyrophoric  metals.  I. 
II.  Lead  and  nickel.  G.  R.  Levi  and  G.  Rossi 
(Gazzetta,  1938,  68,  570—576,  576—581).—!.  The 
quant,  determination  of  lattice  distortions  from 
Debye-Scherrer  photographs  (cf.  Brill,  A.,  1937,  I, 
399)  is  discussed  and  sources  of  error  are  pointed  out. 
Measurements  with  pyrophoric  Fo  agree  with  those  of 
previous  workers. 

II.  X-Ray  measurements  with  ordinary  and  pyro¬ 
phoric  Pb  show  that  the  lattice  distortion  in  both 
forms  is  small  and  approx,  equal.  Ordinary  Ni  shows 
no  lattice  distortion,  whereas  pyrophoric  Hi  shows  a 
mean  distortion  of  0*16  A.  The  pyrophoric  behaviour 
is  due  to  lattice  distortion  in  the  case  of  Ni  but  not  of 
Pb.  0.  J.  W. 

Growth  of  a  magnesium  crystal  in  its  vapour. 

5.  Saicui  (Sci.  Papers  Inst.  Phys.  Chem.  Res.  Tokyo, 
1938,  34,  1131* — 1146). — Rapid  growth  of  Mg  crystals 
from  Mg  vapour  occurs  at  a  temp,  as  high  as  possible 
but  <  the  m.p*  and- at  a  place  of  high  v.d.  The 
higher  is  the  temp,  the  larger  the  crystal  grows.  Tho 
most  favourable  pressure  is  0*8 — 2*7  mm.  A.  J.  M. 

Crystal  structure  of  Co,>A15.  A.  J.  Bradley 
and  C.  S.  Cheng  (Z.  Krist.,  1938,  99,  480 — 487). — 
From  powder  X- radiograms,  the  hexagonal  cell,  with 
4  Co2A15,  has  a  7*6560,  c  7*5932a.  ;  p  4*14  ;  space- 
group  Dh—CQImmc.  Complete  at.  parameters 
derived  from  abs.  intensities  by  the  use  of  structure 
factor  graphs,  figure  fields,  and  Fourier  synthesis,  yield 
a  4-sheet  structure,  of  puckered  hexagonal  rings. 
Interat.  distances  indicate  a  new  type  of  structure. 

*\  .  I.McA. 

X-Ray  analysis  of  the  structure  of  water.  J. 
Morgan  and  B.  E.  Warren  ( J.  Chem.  Physics,5 193S, 

6,  666— 673). — Monochromatic  X-ray  diffraction 
patterns  of  H20  have  been  obtained  at  1*5°,  13°,  30°,  62°, 
and  S3°,  using  Cu  Kcc  and  Mo  Kcc  radiations.  The 
distribution  curves  do  not  yield  quant,  information  on 
the  structure  of  H20,  but  indicate  that  the  tendency 
of  the  H20  mol.  to  link  itself  tetrahedrally  to  4 
neighbouring  mols.  is  onlv  parti v  satisfied. 

.  ~  "  W.  R.  A. 

Some  sulphides  obtained  by  decomposition 
of  the  corresponding  thiosulphates.  D.  Ghirox 
(Gazzetta,  1938,  68,  559 — 566). — The  structures  :of 
the  sulphides  of  Pb,  Ni,  Cu,  Zn,  and  Gd,  obtained  from 
the  thermal  decomp,  of  the  corresponding  thiosulph¬ 


ates,  have 1  been  studied  by  X-rays. , ;  Only  PbS  is 
obtained  in  a  pure  state.  .  The  sulphides  of  Pb,  Zn,  and 
Cu  have  the  structures  of  galena,  blende,  and  covellite, 
respectively ;  that  of  Ni  has  the  composition  NiS2  and 
a  pyrites  type  structure.  O.  J.  W. 

Structures  of  molybdenum  pentachloride  and 
tungsten  hexachloride.  R.  V.  G.  Ewens  and 
M.  W.  Lister  (Trans.  Faraday  Soc.,  1938,  34,  1358 — ■ 
1362). — Electron-diffraction  investigation  of  the 
vapour  shows  that  MoC16  is  a  trigonal  bipyramid,  with 
Mo — Cl  2  *27  ±0*02  A,,  and  WC16  a  regular  octahedron 
with  W—Cl  2*26±0*02  a.  E.  S.  H. 

Structure  of  pale  yellow  crystalline  basic 
mercuric  chloride,  HgO,2HgCl2.  G.  Gaw- 
rych  (Rocz.  Chem.,  1938,  18,  217 — 219).— The 
crystals  belong  '  to  tho  cubical  *  "  system.  The 
elementary  cell,  containing  4  HgO,2HgCL  molsi’  has  a 
9 *2 11  ±0*009  a.  “  R.  T. 

Crystal  structure  of  potassium  fluoro- 
chromate.  J.  A.  A.  Ketelaar  and  (Frl.)  E. 
Wegerif  (Rcc.  trav.  chim.,  1938,  57,  1369 — 1275). — 
The  dimensions  of  tetragonal  KCrOaF  are  a  5*46±0*01, 
c  12*89±0*02  a.,  a  :  c  1  :  2*36 ;  space-group  G J*.  From 
a  determination  of  tho  at.  distances,  the  probable 
structure  is  shown  to  be  of  scheelite  type.  C.  R.  H. 

Crystallography  and;;  certain  other  physico¬ 
chemical  properties  of  potassium  lead  copper 
hexanitrite.  J.  E.  Mackenzie  and:  R.  L.  Smith 
(Rec.  trav.  chim.,  1938,  57,  1211 — 1217). — 

K2PbCu(N02)6  crystallises  in  the.  cubic  system,  class 
32 j  w  is. <1*8.  The  ionisation  of  the  salt  in  solution 
increases  with  dilution.  £J.  R.  H. 

Structure  of  ammonium  heptafluozirconate 
and  potassium  heptafluozirconate  and  the  con¬ 
figuration  of  the  heptafluozirconate  ion.’;  G.  C. 
Ha3 ipson  and  L.  Pauling  (J.  Amer.  Chem,  Soc.,  1938, 
60,  2702 — 2707). — X-Ray  evidence  shows  that 

(NH4)3ZrF7  has  a  holohedral  face-centred  cubic  unit, 
with  a0  9*365  a.,  containing  4  simple  mols.  KjZrF7 
has  a  similar  structure  with  aQ  8*95  a.  The  proposed 
structure  involves  some  random  distribution  of  atoms 
among  positions  provided  by  the  space-group  O®,  and 
is  closely  related  to  that  of  (NH4)3A1F6;  A1F6'"  is 
replaced  by  ZrF/",  in  which  the  co-ordination  no.  of 
Zr  is  7.  -  E.  S.  H. 

Structure  of  ohvenite,~  Cuo(0H)As04/  H.  He- 
ritsch  (Z.  Krist.,  1938,  99,  466^-479  ;  cf.  A.,  1938, 1, 
421). — The  corr.  space-group  is  an  anomalous 
reflexion  being  due  to  indirect  excitation  (A.,  1937,  I, 
117,  446 ;  1938,- 1,  179).  After  interchange  of  a>  and  b 
axes,  at,  parameters  and  interdistances  determined  in 
accord  with  listed  X-ray  intensities  establish  a 
structure  similar  to  those  of  adamine  and  andalusite 
(Strunz,  A,,  1936,  1483). if  Optical  data  are  recorded 
and  the  structures  compared.  I.  McA, 

Crystal  structure  of  some  ferricyanides  with 
bivalent  cations.  A.  K.  van  Bever  (Rev.  trav. 
chim.,  1938,  57,  1259—1268). — The  determination  of 
the  at;  •  distances  and  the  crystal  structure  of 
M3[Fe(CN)6]  (M  =  Cd,  Mn,  Zn,  Co‘  Cu,  and  Ni)  and  of 
Fe[Fe(CN)6]  is  described.  After  drying  at  86°  for  3 
hr.,  1  mol.  of  the  compounds  contains  approx.  8  mols.. 
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of  H20,  which  is  reduced  to  approx.  2  mols.  of  H20 
after  further  drying  in  vac.  The  intensity  ratios  of 
the  X-ray  reflexions  remain  unchanged  during  drying, 
and  no  change  in  cell  dimensions  has  been  observed. 
It  is  argued  that  in  the  “  dry  55  crystal  powder,  H20 
remains  enclosed  between  the  crystal  particles  and  not 
within  the  lattice.  C.  R.  H 

Electron-diffraction  investigation  of  chrom¬ 
ium,  molybdenum,  and  tungsten  hexacarbonyls. 
L.  0.  Brockway,  R.  V.  G.  Ewens,  and  M.  W.  Lister 
(Trans.  Para  day  Soc.,  1938,  34,  1350 — 1357). — 
Recorded  data  for  interat.  distances  (in  A.)  are : 
Cr(CO)c,  Cr— C  1*92±0*04,  Cr—  0  3*0S±0*05,  C— 0 
W6±0*05;  Mo(CO)6,  Mo— C  2-08±0-04,  Mo— 0 
3-23±0-05,  C— 0  1-15±0'05;  W(CO)r>,  W—  C  2*06 
±0*04,  W—  O  3T9±0*05,  C— O  L13±0*05.  The 
mol.  model  is  represented  by  a  regular  octahedron 
with  the  metal  atom  at  the  centre  and  the  CO  groups 
directed  towards  the  apices.  E.  S.  H. 

Enlargement  of  lattice  of  cellulose  hydrate  by 
absorptive  linking  of  water.  I.  Sakurada  and 
K.  Hutino  (Sci.  Papers  Inst.  Phys.  Chem.  Res. 
Tokyo,  1938,  34,  1164 — 1173). — Cellulose  hydrate 
undergoes  a  small  reversible  lattice  change  on  rapid 
drying.  By  adsorptive  linking  of  H20  the  separation 
of  the  (101)  planes  is  increased  by  0*3  A.,  and  the  vol. 
of  the  elementary  cell  increased  by  about  4%.  Other 
planes  are  not  appreciably  affected.  A.  J.  M. 

Orientation  of  high  mol.  wt.  linear  polymer- 
ides  in  unstretched  films.  G.  H.  Young,  W.  K. 
Schneider,  and  J.  G.  Aston  (J.  Amer.  Chem.  Soc., 
1938,  60,  2825 — 2826). — Recent  observations  (A., 
1938,  I,  503)  confirm  Young’s  theory  of  partly 
oriented  film  structure  (B.,  1938,  940).  E.  S.  H. 

Electron-diffraction  effects  from  polished  zinc 
surfaces.  M.  L.  Fuller  (Amer.  Inst.  Min.  Met. 
Eng.,  Tech.  Publ.  965,  1938,  11  pp. ;  Met.  Tech., 
1938,  5,  No.  6). — In  certain  circumstances  polished 
Zn  surfaces  have  been  found  to  yield  electron- 
diffraction  effects  which  indicate  the  surface  to  be 
definitely  cryst.  These  effects  are  in  the  form  of 
diffraction  lines  perpendicular  to  the  shadow  edge 
of  the  reflexion  type  of  photograjn.  It  is  surmised 
that  the  polished  surface  consists  of  minute  Zn 
crystals  oriented  with  their  basal  planes  parallel  to 
the  plane  of  polish.  Experimental  evidence  shows 
that  the  diffuse  halo  pattern  alone  has  no  significance 
with  respect  to  the  composition  and  cryst.  structure 
of  a  surface,  and  that  whether  or  not  such  a  diffraction 
pattern  is  obtained  depends  on  the  surface  texture  of 
the  specimen.  R.  B.  C. 

Relation  of  ferromagnetic  anisotropy  to  atomic 
structure.  L.  W.  McKeehan  (Physical  Rev.,  1937, 
[ii],  51,  1010). — Ferromagnetic  atoms  of  Fe,  Co, 
and  Ni  are  assigned  simple  distributions  of  magnetic 
moment  consistent  with  what  is  known  concerning 
the  3 d  electrons  in  these  atoms.  The  resultant 
anisotropy  calc,  for  the  observed  cubic  and  hexagonal 
arrangements  agrees  with  experimental  results  con¬ 
cerning  these  metals  and  their  alloys.  L.  S.  T. 

Magneto -electrolytic  anisotropy.  A.  Perrier 
and  C.  Mermod  (Helv.  Phys.  Acta,  1938,  11,  468— 
469). — Specimens  of  Fe  and  Ni  possessing  a  high 
C  (a.,  I.) 


stable  anisotropy  have  been  prepared  by  electro - 
deposition  in  a  magnetic  field.  A.  J.  E.  W. 

Variation  in  the  longitudinal  incremental  per¬ 
meability  due  to  a  superimposed  circular  field. 
J.  S.  Webb  (Nature,  1938, 142,  795)/ — Largo  increases 
in  this  permeability  of  a  Fe-Ni  wire  serving  as  the 
core  of  a  solenoid  occur  when  a  d.c.  is  passed  through 
the  wire  to  produce  a  superimposed  circular  field. 
Graphs  showing  the  variation  of  the  inductance  of 
the  solenoid  as  a  function  of  the  d.c.  through  the 
conducting  core,  and  the  variation  of  the  longitudinal 
incremental  permeability  as  a  function  of  the  degree 
of  twist  of  the  core,  are  reproduced.  L.  S.  T. 

Single  crystals  with  exceptionally  high  mag¬ 
netic  permeabilities.  P.  P.  Ciopfi,  H.  J.  Williams, 
and  R.  M.  Bozorth  (Physical  Rev.,  1937,  [ii],  51, 
1009). — Single  crystals  of  purified  Fo  and  of  an  Fe- 
Ni  alloy  (66%  Ni)  having  max.  permeabilities  of 
680,000  and  1,040,000,  respectively,  have  been 
prepared.  The  combination  of  factors  necessary  for 
the  attainment  of  high  permeability  is  given. 

L.S.  T. 

Behaviour  of  extremely  thin  metallic  films 
under  various  conditions.  M.  Kin  dinger  and  K. 
Koller  (Mikrochim.  Acta,  1938,  3,  317 — 325). — A 
review.  The  physical,  electrical,  and  optical  proper¬ 
ties  of  very  thin  metallic  films  are  compared  with 
those  of  the  metals  in  bulk.  Theories  to  account  for 
these  properties  and  their  changes  on  ageing  are 
summarised  and  discussed.  J.  W.  S. 

Transformations  of  organic  compounds  in  the 
solid  state  (long-chain  compounds).  I.  Stearic 
acid.  P.  A.  Thiessen  and  0.  Stuber  (Ber.,  1938, 
71,  [B]9  2103- — 2123). — The  course  of  the  ->  a  trans¬ 
formation  in  stearic  acid  has  been  investigated  by 
observations  on  tho  double  refraction  and  on  e 
(apparatus  for  the  measurement  of  which  is  described). 
The  transformation  is  irreversible  under  ordinary 
pressure,  but  the  (3-form  is  not  totally  unstable.  The 
change  is  slow  but  complete  at  46°,  whilst  in  the  range 
43 — 46°  it  is  only  partial,  and  below  40°  it  never 
occurs  even  on  prolonged  tempering.  On  crystallising 
below  40°,  the  (1-form  is  deposited  from  CcH6  and 
xylene,  the  ac-form  from  Ac  OH,  PhCl,  and  ligroin, 
and  a  mixture  from  p-cymene,  PhMe,  and  EtOH. 

F.  J.  G. 

Physico-chemical  revision  of  mol.  and  at. 
wts.  New  results.  E.  Moles  (Bull.  Soc.  chim. 
Belg.,  1938,  47,  405 — 428). — The  method  of  limiting 
densities  is  revised  and  discussed,  and  various  pre¬ 
cautions  are  indicated  which  must  be  taken  to  ensure 
accuracy.  The  following  at.  wts.  have  been  deter¬ 
mined  :  N  =  14  0083,  C  —  12  007,  S  =  32*0635,  and 
F  =  18-995.  W.  R.  A. 

Electrical  conductivity  of  the  transition  metals . 
A.  H.  Wilson  (Proc.  Roy,  Soc.,  1938,  A,  167,  580— 
593). — A  theoretical  investigation  of  the  s-d  trans¬ 
itions,  in  a  metal  containing  incomplete  cZ-bands,  shows 
that  these  should  fall  exponentially  as  the  temp, 
is  lowered.  A  suggestion  is  put  forward  to  explain 
the  change  of  sign  of  the  thermo-electric  power  of  Pt 
at  low  temp.  G.  D.  P. 
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Influence  of  magnetic  fields  on  persistent 
currents  in  a  closed  superconducting  circuit. 
K.  C.  Mann,  H.  G.  Smith,  and  J.  0.  Wilhelm 
(Physi cal  Rev . ,  1 938 ,  [ii] ,  54, 758 — 766 ) . — Experiments 
on  Sn  show  that  no  resistance  appears  until  the  mean 
magnetic  induction  within  the  specimen  becomes 
considerable.  Results  are  markedly  influenced  by 
the  presenco  of  traces  of  impurities.  N.  M.  B. 

Relaxation  effects  connected  with  the  trans¬ 
ition  between  the  superconducting  and  normal 
states.  H.  G.  Smith  and  K.  C.  Mann  (Physical 
Rev.,  1938,  [ii],  54,  766 — 110). — The  relaxation  effects 
are  similar  to  those  found  in  a  closed  superconducting 
circuit  (cf.  preceding  abstract),  and  confirm  the  view 
that  they  arc  due  to  the  slow  decay,  caused  by  a  very 
small  resistance,  of  eddy  currents  in  the  specimen. 
It  is  shown  thermodynamically  that  the  same  cause 
will  produco  relaxation  in  the  thermal  equilibrium, 
accounting  for  observed  time  effects  in  calorimeter 
experiments.  N.  M.  B. 

Physical  phenomena  at  the  temperature  of 
liquid  helium.  E.  F.  Burton  (J.  Appl.  Physics, 
1938,  9,  489 — 499). — A  review'  of  recent  work  at 
very  low  temp.,  with  special  reference  to  experiments 
on  anomalous  properties  of  liquid  He  II,  and  electrical 
and  magnetic  properties  of  superconducting  metals. 

J.  A.  K. 

Magnetic  studies  on  rhodochrosite ,  MnC03. 
K.  S.  Krishnan  and  S.  Banerjee  (Z.  Krist.,  1938, 
99,  499 — 508). — From  measurements  on  MnC03 
(96%  corr.),  the  mean  molar  susceptibility  (/J  is 
given  as  a  function  of  temp,  by  x  =  3  81  f(T  +  13); 
the  consts.  corroborate  theory  for  Mn*‘  ions.  The 
feeble  anisotropy  (0*06%  of  x)>  corroborating  Tutton’s 
vals.  for  Mn“  salts,  corresponds  with  a  Stark  splitting 
of  the  Mn“  5  levels  of  ~0*07  cm.4  Results  are 
discussed.  I.  McA. 

Velocity  of  sound.  R.  C.  Colwell  and  A.  W. 
Friend  (Science,  1938,  88,  244). — Using  a  relatively 
short  base  line  and  an  oscilloscope  the  val.  obtained 
is  331  57  m.  per  sec.  at  0°.  L.  S.  T. 

Dispersion  of  ultrasonic  waves  in  liquids. 
R.  Bar  (Helv.  Phys.  Acta,  1938,  11,  472 — 475). — 
No  dispersion  can  be  detected  from  measurements  of 
the  velocity  of  sound  in  H20  and  EtOAc  at  ~20°, 
using  frequencies  of  7-5  and  53  Me.  per  sec. 

A.  J.  E.  W. 

Influence  of  ultrasonics  on  the  discharge 
potentials  of  hydrogen,  oxygen,  and  chlorine. 
R.  Piontelli  (Atti  R.  Accad.  Lincei,  1938,  [vi],  27, 
581 — 586  ;  cf.,  A.,  1938,  I,  486). — Further  evidence 
of  the  depolarising  action  of  ultrasonics  on  discharge 
potentials  at  various  electrodes  and  in  various  elec¬ 
trolytes  is  described.  0.  J.  W. 

Thermodynamic  scale  of  temperature.  N. 
KOrti  and  F.  Simon  (Phil.  Mag.,  1938,  [vii],  26, 
840 — 849). — The  growing  use  of  the  therm odynamic 
scale  as  a  consequence  of  the  magnetic  method  of 
reaching  extremely  low  temp.  (<1°  K.)  has  led  to 
the  use  of  “  provisional  temp.”  T*  obtained  from  the 
magnetic  susceptibilities  by  extrapolating  Curie’s 
law  into  the  unknown  regions.  This  gives  wrong 
results.  Other  methods  are  discussed  and  a  new 


procedure  is  described  in  which  it  is  not  necessary 
to  determine  the  amount  of  heat  supplied  to  the  system, 
or  to  measure  any  property  of  the  substance  which 
characterises  its  state  in  the  additional  field.  It  can 
be  used  particularly  for  correlation  of  abs.  temp, 
in  an  additional  field  and  in  zero  field,  for  studying 
the  Curie  point,  or  for  measuring  the  abs.  temp, 
of  some  point  in  tho  system.  T.  H.  G. 

41  Curie  M  scale  of  temperature.  N.  Kurti  and 
F.  Simon  (Phil.  Mag.,  1938,  [vii],  26,  849—854;  cf. 
preceding  abstract). — In  the  region  obtained  by  the 
magnetic  method,  the  “  temp.”  is  usually  determined 
by  measuring  the  susceptibility  of  the  salt  and  extra¬ 
polating  it  according  to  Curie’s  law.  It  is  shown  that 
although  the  relation  between  susceptibility  and  l/T 
is  linear  for  salt  specimens  of  all  shapes  at  the  temp, 
of  liquid  He,  considerable  deviations  occur  at  very 
low  temp.  An  unambiguous  definition  of  the 

Curie  ’  ’  scale  is  therefore  suggested  in  which  reference 
is  made  to  a  sphere  as  the  standard  shape. 

T.  H.  G. 

Latent  heat  of  fusion  of  aluminium.  J.  H. 
Awbery  (Phil.  Mag.,  1938,  [vii],  26,  776 — 784). — 
Published  vals.  show  a  max.  difference  of  about  50% 
and  fall  into  two  groups  with  mean  vals.  ~92  and  ~77 
g.-cal.  per  g.  Tho  electrical  energy  required  to  melt 
a  known  mass  has  now  been  measured  and  gives  a 
result  of  91  g.-cal.  per  g.  The  most  probable  val. 
is  92*4.  T.  H.  G. 

Specific  heat  of  water  (H20)  between  0°  and 
100°.  W.  A.  Roth  (Z.  physikal.  Chein.,  1938,  183, 
38 — 42). — From  vals.  for  the  sp.  heat,  c,  of  D-free 
H*0  the  following  empirical  equations  have  been 
derived  : .  c  =  1-0066  —  0-0356969  +  O*O6874202  be¬ 
tween  0°  and  40°,  and  c  ==  0-9989  —  O-O31110  + 
0*051889G2  between  40°  and  100°.  C.  R.  H. 

Exact  measurements  of  the  specific  heat  of 
solid  substances  at  high  temperatures.  X. 
Specific  heat,  electrical  resistance,  thermo  - 
electrical  behaviour,  and  thermal  expansion  of 
some  rare-earth  metals.  F.  M.  Jaeger,  J.  A. 
Bottema,  and  E.  Rosenbohm  (Rec.  trav.  chim., 
1938,  57,  1137 — 1182). — Ce  and  La  both  exist  in  four 
modifications,  but  at  any  one  temp,  several  of  these 
modifications  co-cxist  simultaneously.  On  account 
of  the  slow  rate  of  change  from  one  modification  to 
another,  the  exact  transition  temp,  cannot  be  ascer¬ 
tained.  Each  modification  is  truly  stable  only  wdthin 
a  very  limited  temp,  range,  and  is  characterised  by 
highly  discrepant  vals.  of  the  temp,  coeff.  of  its 
electrical  resistance.  The  at.  heats  of  both  metals  are 
>3 R  g.-cal.  at  low  temp.  Nd  is  even  more  complex 
in  its  behaviour  since  it  exhibits  a  remarkable  cyclic 
hysteresis  effect  if  successively  heated  and  cooled 
near  the  $-y  transition  temp.,  approx.  508°.  Like 
Ce  and  La,  Nd  has  an  at.  heat  >312  g.-cal.  at  low 
temp.  Didymium,  the  solid  solution  of  Pr  and  Nd, 
has  similarly  been  examined.  C.  R.  H. 

Free-energy  relations  among  the  paraffm  and 
olefine  hydrocarbons.  G.  S.  Parks  (Chem.  Rev., 
1936,  18,  325 — 334), — Among  the  paraffin  hydro¬ 
carbons  the  free  energy  increases  with  increasing 
length  of  chain,  and  with  increased  branching  in  a 
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group  of  isomerides.  In  the  olefines  the  position  of 
the  double  linking  and  geometric  isomerism  are  also 
important  factors.  Ch.  Abs.  (e) 

Nuclear  spin  and  symmetry  effects  in  the 
heat  capacity  of  ethane  gas.  E.  B.  Wilson,  jun. 
(J.  Chem.  Physics,  1938,  6,  740 — 745), — A  detailed 
account  of  work  already  noted  (cf.  A,,  1938,  I,  438). 

W.  R.  A. 

Liquids.  N.  Barbulescu  (Bui.  Soc.  Stiinte  Cluj, 
1936,  8,  462 — 476;  Chem.  Zcntr.,  1937,  i,  5). — Inte¬ 
gration  of  the  Clausius-Clapeyron  equation  between 
the  temp,  limits  Te  (the  abs.  b.p.)  and  Tc  gives  the 
relation  L  =4*571  log  {pc{TcTel(Tc  --  T1*)}.  The  calc, 
vals.  of  L  for  H2,  N2,  02,  NH3,  H20,  and  a  no.  of 
org.  liquids  are  in  good  agreement  with  experiment. 
Yals.  of  van  der  Waals’  consts.  are  deduced,  the 
derived  mol.  diameter  vals.  agreeing  with  those  calc, 
from  [P].  The  square  of  the  sp.  mol.  attraction  is 
an  additive  property  of  chemical  compounds. 

"  A.  J.  E.  W. 

Densities  of  fine  powders.  II.  J.  L.  Culbert¬ 
son  and  M.  K.  Weber  (J.  Amer.  Chem.  Soc.,  1938, 
60,  2695 — 2697;  cf.  A.,  1937, 1,  175). — Measurements 
with  finely  divided  Si02  and  C  in  different  liquids 
show  that  polar  liquids  yield  high  d  vals.  for  Si02 
and  non-polar  liquids  yield  low  vals.  Higher  vals. 
are  obtained  for  C  in  the  more  compressible  liquids. 
Polar  liquids  with  large  compression  coeffs.  yield  high 
d  vals.  for  Si02  and  C.  Measurements  with  Si02 
powders  of  different  particle  size  in  C6H6  and  in 
H20  indicate  that  the  degree  of  penetration  of  liquids 
into  the  solid  surface  has  little  influence  on  the 
variations  of  apparent  d .  E.  S.  H. 

Reflexion  coefficient  of  mercury.  R.  C.  Mason 
(J.  Appl.  Physics,  1938,  9,  535 — 539). — Two  methods 
for  measuring  the  reflexion  coeff.  of  Hg  atoms  from  a 
Hg  surface  are  described  :  (i)  change  of  pressure  on 
the  surface  when  exposed  near  a  liquid-air-cooled 
target  is  measured  by  a  micromanometer ;  (ii)  the  v.d, 
between  evaporating  and  condensing  surfaces  is 
measured  by  an  ionisation  gauge.  A  reflexion  coeff. 
of  0*07  was  found  with  carefully  purified  Hg  but 
after  exposure  to  air  the  reflexion  rose  to  0*8.  The 
val.  for  ordinary  “  clean  ”  Hg  is  0*92 — 0*99. 

J.  A.  K. 

Rate  of  vaporisation  of  mercury  from  an 
anchored  cathode  spot.  L.  Tonks  (Physical  Rev., 
1938,  [ii],  54,  634—639).— Difficulties  duo  to  spray 
are  eliminated  by  use  of  an  anchored  cathode  spot, 
and  those  due  to  normal  evaporation  from  the  free 
surface  by  confining  the  spot  to  a  very  small  area. 
This  is  achieved  by  the  special  water-cooled  cathode 
structure  described.  By  means  of  a  calibrated  feed 
mechanism,  Hg  is  fed  to  the  cathode  as  fast  as  it 
vaporises.  Measurements  over  a  range  show  a  rate 
of  vaporisation  increasing  with  arc  current,  temp., 
and  exposed  area.  The  rate,  extrapolated  to  zero 
arc  current,  is  approx.  2*5  x  10“4  g.  per  coulomb. 

N.  M.  B. 

Calculation  of  thermodynamic  functions  from 
spectroscopic  data.  L.  S.  Kassel  (Chem.  Rev., 
1936,  18,  277 — 313). — A  review.  Ch.  Abs.  (e) 

Effusion  phenomena  in  relativistic  quantum 
statistics.  B.  N.  Srivastava  (Proc.  Roy.  Soc., 


1938,  A,  167,  516 — 526). — A  theoretical  investigation 
of  effusion  in  non- degenerate  and  degenerate  matter; 
both  Eermi-Dirac  and  Bose-Einstein  statistics  are 
considered.  G.  D.  P. 

Viscosity  of  light  hydrogen  gas  and  deuterium 
between  293°  and  14°  K.  A.  van  Itterbeek  and 
(Miss)  A.  Claes  (Nature,  1938,  142,  793 — 794). — 
Data  obtained  by  the  oscillating-disc  method  are 
recorded.  At  room  temp.,  the  ratio  ^  :  7)n>  is  oc 
to  the  ratio  of  (mol.  wts.)*,  but  at  lower  temp,  the 
ratio  decreases  regularly.  L.  S.  T. 

Viscosity  of  aniline  between  20°  and  100°. 
L.  A.  Steiner  (Ind.  Eng.  Chem.  [Anal.],  1938,  10, 
582 — 584). — The  r\  of  vac. -distilled  NH2Ph,  1*0208 
±0*0003,  d\°°  0*9527 JtO -0003,  has  been  determined 
at  5°  intervals  from  20°  to  100°  with  an  accuracy  of 
±0*20  to  ±0*30%.  At  20°,  y\  is  4*400±0*25% 
centipoises.  The  results  are  compared  with  those 
given  in  the  lit.  NH2Ph  is  more  suitable  than  H20 
for  the  calibration  of  viscosimeters  at  high  temp. 
When  protected  from  light  and  the  atm.,  it  remains 
unchanged  for  2  months.  L.  S.  T. 

Internal  friction  and  internal  lubrication.  H. 
Harms,  H.  Rossler,  and  K.  L.  Wolf  (Z.  physikal. 
Chem.,  1938,  R,  41,  321 — 364). — A  mol.  theory  of 
internal  friction  is  developed  in  which  the  mol. 
viscosity  of  a  liquid  mixture  is  related  to  the  mol. 
viscosities  of  the  pure  components  and  their  mol.  vols. 
in  the  mixture.  The  theory  is  tested  by  application 
to  a  series  of  measurements  on  mixtures  of  CGHG  and 
CcH14  with  cyclohexane,  CC14,  and  COMe2,  CS2  with 
CC14,  and  of  various  alcohols  with  CcHe,  CC14,  cyclo¬ 
hexane,  CS2,  and  dioxan.  Deviations  from  the  theory 
are  discussed  with  reference  to  changes  in  intermol. 
forces  and  the  depolymerisation  of  polar  mols. 

J.  W.  S. 

Vapour  pressure  of  saturated  aqueous  sucrose 
at  low  temperatures.  K.  P.  Volkov  and  E.  A. 
Savostianov  (Bull.  Sci.  Univ.  Kiev,  1937,  3,  No.  3, 
103 — 120). — The  v.p.  of  saturated  aq.  sucrose, 
determined  for  the  range  13*7 — 43°,  is  expressed  by 
Bertrand’s  formula  P  =  G{(P  —  Xj/T7}50  (X  =  75*62, 
log  G  =7*65013) ;  Raoult’s  and  Speransky’s  formulae 
are  not  applicable.  The  integral  heat  of  dissolution  of 
sucrose  is  284*1  g.-cal.  at  22°.  R.  T. 

Solutions  of  sodium  in  liquid  ammonia  ; 
magnetism,  thermal  expansion,  state  of  the 
dissolved  sodium.  E.  Huster  (Ann.  Physik, 
1938,  [v],  33,  477 — 5Q8 ;  cf.  A.,  1937,  I,  137).— The 
density  of  solutions  of  concn.  0*01 — 0*17  mol.  fraction 
Na  have  been  measured  between  —34°  and  —75°. 
The  magnetic  susceptibility  (y)  of  the  solutions  has 
been  determined  at  —35°  and  —75°.  The  general 
variation  of  %  with  concn.  agrees  with  the  theory  that 
the  dissolved  Na  is  in  the  metallic  state  at  all  concns. 
(cf.  A.,  1932,  1206).  Deviations  at  low  and  medium 
concns.  can  be  explained  by  the  presence  of  Na2 
mols.  The  conclusions  of  Kruger  (A.,  1938,  I,  572) 
are  criticised.  O.  D.  S. 

Sp.  gr.  of  pure  and  mixed  salt  solutions  in  the 
temperature  range  0 — 25°.  R.  W.  Bremner, 
T.  G.  Thompson,  and  C.  L.  Utterback  (J.  Amer. 
Chem.  Soc.,  1938,  60,  2616 — 2618). — Data  are 
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recorded  for  aq.  NaCl,  KC1,  MgS04,  NaCl  +  KC1, 
NaCl  +  MgS04.  Conens.  of  the  binary  solutions  were 
in  the  same  ratios  as  those  that  occur  in  ocean -H20. 
Root’s  equation  (A.,  1933,  347)  is  applicable  to  the 
results ;  the  appropriate  consts.  for  the  above 
solutions  have  been  calc.  E.  S.  H. 

Densities  of  aqueous  solutions  of  carbamide 
at  25°  and  30°  and  the  apparent  molal  volume 
of  carbamide.  F.  T.  CJucker,  jun.,  F.  W.  Gage, 
and  C.  E.  Moser  (J.  Amcr.  Chem.  Soc.,  1938,  60, 
2582 — 2588). — Data  for  0*1 — 4m.  solutions  at  30° 
and  0*1 — 9*5m.  at  25°  are  recorded.  The  apparent 
mol.  vol.  of  CO(NH2)2  is  a  linear  function  of  the  vol. 
concn.  over  the  range  examined  at  30°  and  up  to 
3m.  at  25°.  Equations  relating  apparent  mol.  vol. 
and  d  to  concn.  are  given.  Solid  CO(NH2)2  has  d 
1-329  g.  per  ml.  at  25°,  mol.  vol.  45*19  ml. 

E.  S.  H. 

Compressibility  and  solvation  of  solutions  of 
electrolytes.  A.  Passinski  (Acta  Physicochim. 
U.R.S.S.,  193S,  8,  385 — 418). — A  formula  for  the 
solvation  of  electrolytes  in  terms  of  the  compressibility 
(k)  of  their  solutions  is  given,  and  a  method  for 
determining  the  k  of  electrolyte  solutions  from 
measurements  of  the  velocity  of  propagation  of 
ultrasonic  waves  is  described.  Data  recorded  for 
aq.  LiCl  (G),  LiRr  (5),  NaF  (9),  NaCl  (S),  NaBr  (7), 
Nal  (7),  KF  (9),  KC1  (7),  KBr  (7),  KI  (6),  BeCl2  (9), 
MgCU  (17),  BaCI2  (16),  and  A1C13  (31)  over  a  wide 
range  of  concn.  show  that  the  variation  of  k  of 
electrolytes  with  concn.  is  nearly  linear,  and  almost 
independent  of  the  ionic  radii.  It  is  oc  the  no.  of 
ions  in  solution  and  to  their  (charge)1*5.  In  the  main, 
the  results  substantiate  Debye’s  theory  of  com¬ 
pressibility.  The  calc,  solvation  vals.  decrease  some¬ 
what  with  a  rise  in  concn.  Extrapolation  to  infinite 
dilution  gives  the  limiting  vals.  recorded  above  in 
parentheses.  The  solvation  of  cations  follows  the 
series  Li*  <  Na\  K*,  and  of  anions  F'  >  Cl'  >  Br',  I'. 
The  results  are  best  interpreted  from  the  point  of  view 
of  Bernal  and  Fowler’s  theory  of  hydration  of  ions 
(A.,  1934,  13).  All  the  cations  studied,  and  among 
the  anions  only  OH'  and  F',  show*  const,  hydration. 

L.  S.  T. 

Viscosity  in  the  system  AsBr3-PhN02.  I.  L. 
Katznelson  and  A.  V.  Bernschtein  (Bull.  Sci. 
Univ.  Kiev,  1937,  3,  No.  3,  187— 196).— The 
composition  curves  at  0°,  20°,  30°,  40°,  and  50° 
suggest  the  occurrence  of  compounds  AsBr3,PhN02 
and  AsBr3,2PhN02.  *  R.  T. 

Origin  of  colour  in  paramagnetic  ions  in 
solution,  D.  hi.  Bose  and  P.  C.  Mukherji  (Phil. 
Mag.,  1938,  [vii],  26,  757 — 776). — The  available  data 
on  the  absorption  spectra  of  solutions  containing 
paramagnetic  ions  (except  the  rare  earths)  are 
collected  and  an  empirical  formula  is  suggested  to 
account  for  the  no.  and  frequency  of  the  principal 
bands,  their  fine  structure  being  omitted.  The 
paramagnetic  ions  form  complexes  with  the  dipole 
mols.  of  the  solvent  (if  polar)  and  are  acted  on  by  an 
induced  electric  field  in  which  the  ground  term  of  an 
ion  of  orbital  moment  L  is  split  into  L  +  1  equi¬ 
distant  sub-levels  having  quantum  nos.  eL  — 
0,  1,  2  ...  L.  The  absorption  spectra  are  due  to 


transition  from  the  lowest  to  higher  levels  and  hence 
there  are  L  absorption  bands  of  frequency  Av  = 
iYe|Ae/,|  .  K0/e  where  e  =  dielectric  const.  /i0e/e  is 
approx,  const.  T.  H.  G. 

Spectrophotometric  study  of  neutralisation 
indicators.  W.  B.  Fortune  [with  M.  G.  Mellon] 
(J.  Amer.  Chem.  Soc.,  1938,  60,  2607 — 2610). — 
Spectral  transmittancy  curves  for  several  simple, 
modified,  and  mixed  indicators  at  different  pn  have 
been  obtained.  E.  S.  H. 

X-Ray  investigation  of  the  form  of  acetyl- 
salicylic  acid  in  certain  sugars.  S.  S.  Sidhu 
(J.  Appl.  Physics,  1938,  9,  546 — 550). — X-Ray 
diffraction  patterns  of  combinations  of  sucrose, 
glucose,  and  acctylsalicylic  acid  show  only  lines 
characteristic  of  the  pure  components  and  give  no 
indication  of  complex  formation  or  solid  solutions. 

J.  A.  K. 

Systematic  magnetic  measurements  on  iron 
compounds,  especially  the  course  of  the  magnetic 
properties  in  the  transition  from  bivalent  to 
tervalent  iron.  O.  Gott  and  W.  Krings  (Z.  anorg. 
Chem.,  1938,  239,  345 — 364). — Magnetic  properties 
in  the  systems  Fe0-Fc203-Si02  and  Fe0-Fe203-P205, 
and  in  Fe-borax  glasses,  have  been  studied,  with  a 
view*  to  their  possible  use  for  determining  the  degree 
of  oxidation  of  Fe  in  insol.  compounds.  Paramag¬ 
netism  extends  throughout  the  system  Fe203~Si02 
in  the  absence  of  Fc11  but  does  not  follow’  the  mixture 
law’ :  there  is  a  sharp  max.  of  /  at  10%  Si02.  Even 
the  slightest  degree  of  oxidation  of  Fc2Si04  or  reduc¬ 
tion  of  Fe203-Si02  preps,  gives  rise  to  ferromagnetic 
products,  so  that  magnetic  measurements  give  no 
information  as  to  the  degree  of  oxidation.  In  the 
systems  Pe203-P205  and  Fe0-P205,  x  increases 
linearly  with  [Fe]  up  to  the  compositions  FeP04 
and  Fe3(P04)2  and  then  decreases,  in  the  Feni  system 
to  the  val.  for  Fe203,  and  in  the  Fe11  system  until 
the  composition  63%  FcO  is  attained,  further  increase 
in  [Fe]  then  giving  ferromagnetic  products.  By 
partial  reduction  of  FeP04  and  preps,  poorer  in  Fe, 
paramagnetic  products  are  obtained,  but  there  is  no 
simple  connexion  between  the  %  reduction  and  x* 
Paramagnetic  Fe-borax  glasses  containing  both  Fe11 
and  Fe111  can  be  obtained,  but  there  is  no  simple 
connexion  betw’cen  x  and  the  degree  of  oxidation, 
and  on  tempering  they  all  become  ferromagnetic. 

"F.  J.  G. 

Dissociation  of  mixed  isomorphous  crystal 
hydrates.  K.  P.  Volkov  (Bull.  Sci.  Univ.  Kiev, 
1937,  3,  No.  3,  91 — 102). — The  dissociation  pressures, 
P,  of  mixed  crystals  of  MgS04,7H20  and  ZnS04,7H20 
(10 — 90  mol.-%)  at  16°,  20°,  and  25°  are  <  for 
the  pure  salts.  The  P-composition  curves  do  not 
exhibit  abrupt  breaks,  w’hence  it  is  concluded  that  the 
crystals  are  physically  homogeneous  mixed  cr}rstals, 
and  that  double  compounds  are  not  formed.  R.  T. 

Solubility  of  hydrogen  in  the  iron  lattice. — 

See  R.,  1938,  1426. 

Solubility  of  hydrogen,  deuterium,  and  nitro¬ 
gen  in  iron.  A.  Sieverts,  G.  Zapp,  and  H.  Moritz 
(Z.  physikal.  Chem.,  1938,  183,  19 — 37). — Data  are 
recorded  for  various  Fe  samples  over  a  range  500 — 
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1650°,  and  are  compared  with  earlier  data.  The 
solubility  of  D2  in  any  one  Ee  sample  is  <  that  of  H2, 
the  difference  increasing  with  rise  of  temp. 

C.  R.  H. 

Solubility  of  hydrogen  in  tungsten-iron  alloys. 
W.  Batjkloii  and  K.  Gehlen  (Arch.  Eisenhiittenw., 
1938 — 9,  12,  39 — 40). — At  temp,  up  to  800°  the 
solubility  of  Il2  in  W— Fe  alloys  falls  to  a  min.  at  1*5% 
W,  increases  linearly  up  to  8*6%  W,  and  finally 
decreases  rapidly  to  10*35%  W,  then  more  slowly.  At 
900°  the  min.  at  1*5%  W  does  not  occur  and  at  1000 — 
1050°  there  is  no  initial  increase  in  H2  solubility  with 
increasing  W  content.  Those  changes  in  H2  solubility 
with  variations  in  temp,  and  W  content  are  correlated 
with  the  equilibrium  diagram  of  the  Fe-W  system. 

A.  R.  P. 

Comparison  of  volume  and  [interatomic] 
distance  contractions  in intermetallic  compounds. 
F.  Laves  (Metallwirts.,  193G,  15,  631 — 639;  Chem. 
Zentr.,  1936,  ii,  2674 — 2675). — Deviations  from  Biltz 
and  Weibke’s  additive  rule  are  considered  (cf.  A., 
1935,  1199).  The  varying  contraction  of  the  Li  atom 
in  alloys  with  Zn,  Cd,  Al,  Ga,  and  In  is  due  to 
incomplete  filling  of  the  lattice  spaces  which  the  Li 
atoms  occupy.  The  contractions  of  Mg,  Cu,  and  Zn 
atoms  are  calc,  from  measured  interat.  distances  in 
MgNi2,  MgCu2,  MgZn2,  and  mixed  crystals ;  the 
contractions  for  Zn  and  Mg  are  respectively  >  and  < 
Biltz  and  Weibke’s  mean  vals.  for  other  alloys. 
Interat.  distances  in  other  /tZ?2-typo  structures  are 
considered.  Vais,  of  the  mean  at.  radius  in  alloys, 
which  are  <  the  normal  at.  radii,  may  be  assigned  to  a 
no.  of  elements.  A  spatial  interpretation  of  at. 
contractions  is  given.  A.  J.  E.  W. 

“Difference  effect M  of  amalgams.  P.  Z. 
Fisher  and  T.  E.  Koval  (Bull.  Sci.  Univ.  Kiev,  1937, 
3,  No.  3,  151 — 159). — Positive  and  negativo 

“  difference  effects  ”  were  obtained  with  Na,  K,  and 
Zn  amalgams  in  0*In-  and  15%  HC1.  It  is  concluded 
that  the  effect  cannot  be  connected  with  the  formation 
of  a  protective  film,  and  that  none  of  the  theories 
advanced  adequately  explains  the  phenomenon. 

R.  T. 

Magnetic  susceptibility  of  dilute  sodium 
amalgams.  S.  Aravamuthachari  (Current  Sci., 
1938,  7,  179 — 181). — The  magnetic  susceptibilities  of 
20  dil.  Na  amalgams  (<1*3  wt.-%  Na)  have  been 
determined  by  the  Curie  method.  As  the  at.-%  of  the 
Na  rises  the  diamagnetic  susceptibility,  */>  decreases 
slowly,  then  rapidly ;  it  falls  to  a  min.  at  approx.  4*5 
at.-%  Na,  then  increases  slowly.  The  great  deviation 
from  the  law  of  additivity  may  be  due  to  (a)  dissolution 
of  the  Na  in  the  Hg,  (5)  formation  of  solid  compounds 
in  which  the  paramagnetic  contribution  of  the  free 
electrons  in  the  atoms  disappears  and  x  rises. 

W.  R.  A. 

Dependence  of  diffusion  coefficients  of  metals 
on  grain  size.  W.  Bugakov  and  F.  Ribalko 
(Tech.  Phvs.  U.S.S.R.,  1935,  2,  617—623;  cf.  Fonda 
el  al A.,  1933,  771). — With  varied  temp.  ( T )  and  grain 
diameter  (d),  the  diffusion  eoeff.  (D?)  and  heat  of 
diffusion  (Q)  of  Zn  in  brass  have  been  determined  by 
t^^vipb^tion  method  (B.,  1937,  48).  DT  increases 
witift  T  aUd  ^yith  decreasing  J.  For  polycryst.  metal 


Q  is  const.  (18,700  g.-cal.) ;  a  higher  val.  is  claimed  for 
single  crystals.  An  interpretation  in  terms  of  the 
intergranular  structure  is  supported  by  available 
evidence.  I.  McA. 

Theory  of  the  transition  of  metallic  mixed 
phases.  V.  Fluctuations  and  formation  of 
nuclei  in  supercooled  phases.  G.  Borelius 
(Ann.  Physik,  1938,  [v],  33,  517 — 531 ;  cf.  A.,  1937, 1, 
223). — The  theory  of  concn.  fluctuations  in  alloys  with 
disordered  at.  arrangement  is  developed  and  is  related 
to  the  previously  derived  equation  for  the  variation 
with  concn.  of  free  energy.  Wictorin’s  vals.  for  the 
time  of  half  separation  of  Au-Pt  alloys  (cf.  following 
abstract)  agree  with  the  theory.  0.  D.  S. 

Separation  of  gold-platinum  alloys.  C.  G. 
Wictorin  (Ann.  Physik,  1938,  [v],  33,  509 — 516;  cf. 
Johansson  and  Hagsten,  A.,  1937, 1,  233). — The  veloc¬ 
ity  of  the  separation  on  annealing  at  temp,  in  the  two- 
phaso  region  of  Au-Pt  alloys  from  25  to  96  at.-%  Pt 
has  been  followed  by  measurements  of  the  electrical 
resistance.  In  a  central  region  of  concn.  which 
broadens  with  decreasing  annealing  temp,  separation 
is  uninhibited.  Limiting  curves  for  the  metastable 
state  are  calc,  by  the  method  of  Borelius  (loc.  cit.)  and 
agree  with  previous  data.  0.  D.  S. 

Silver-mercury  complex.  P.  Spacu  (Bui.  Soc. 
S^iinte  Cluj,  1936,  8,  354 — 355 ;  Chem.  Zentr.,  1936,  ii, 
2692). — The  salt  described  by  Wohler  (A.,  1936,  1079) 
is  considered  to  be  Ag[HgN03(CN)2],2H20,  since 
when  electrolysed  it  gives  Ag  at  the  cathode, 
and  Hg  and  HCN  at  the  anode.  When  treated  with 
o-C6H4Me*NH0  (tol)  in  light  petroleum  it  gives 
[Ag  tol3][HgN03(CN)2].  A.  J.  E.  W. 

Systems  copper-germanium  and  silver-ger¬ 
manium.  H.  Maucher  (Forschungsarb.  Metallk. 
Rontgen-Metallogr. ,  1936,  20,  22  pp. ;  Chem.  Zentr., 
1936,  ii,  2438). — As-free  Ge  has  been  prepared  by 
repeated  distillation  of  GeCl4  in  HC1  solution,  followed 
by  hydrolysis  and  reduction  of  Ge02  with  KCN  +  C. 
Corr.  temp,  and  composition  data  for  the  Cu-Ge 
phase  diagram  are  given.  A  compound  Cu3Ge,  which 
melts  without  dccomp.,  gives  mixed  crystals  with 
melts  of  the  peritectic  composition,  having  a  very 
narrow  region  of  stability.  The  a-  and  (3-phases  have 
been  studied  with  X-rays.  Previous  work  on  the 
system  Ag-Go  is  confirmed.  A.  J.  E.  W. 

Magnetic  susceptibility  of  the  [binary]  systems 
of  zinc  with  nickel,  cobalt,  and  iron .  J.  Schramm 
(Z.  Metallk.,  1938,  30,  327 — 334). — Temp.— susceptibil¬ 
ity  curves  of  alloys  in  these  .systems  show  points  of 
inflexion  at  temp,  at  which  three-phase  reactions  or 
phase  changes  occur,  and  composition-susceptibility 
curves  similar  points  at  phase  field  boundaries.  In  the 
Ni-Zn  system  these  boundaries  are  8/8  +  y]  at  10%  Ni 
up  to  400°,  r/r  +  Tv  at  20%  Ni,  p1/(31  +  r,  at  45*5% 
Ni  up  to  675°,  fq/a  -f  px  at  52%  Ni  up  to  750°,  and 
p/a  +  p  at  50%  Ni  above  850° ;  in  the  Fe-Zn  system 
they  are  8X/C  +  at  7%  Fe  up  to  530°,  BJT  +  8,  at 
11*5%  Fe  up  to  600°,  and  T/a  +  T  at  28%  Fe  up  to 
700°.  The  various  temp,  horizontals  determined  by 
this  method  confirm  those  previously  found  by  thermal 
analysis.  A.  R.  P. 
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Diffraction  of  Arrays  by  an  age-hardening 
alloy  of  aluminium  and  copper.  Structure  of 
an  intermediate  phase.  G.  D.  Preston  (Phil. 
Mag.,  1938,  [vii],  26,  S55— 871 ;  cf.  A.,  1938, 1,  611).— 
Attempts  have  been  made  to  estimate  the  dimensions 
of  the  regions  into  which  the  Cu  segregates  in  an  alloy 
containing  4  or  5%  Cu  during  age-hardening  at  room 
temp,  and  at  200°.  The  regions  appear  to  consist 
of  >  five  (100)  planes  of  Cu  atoms  with  >  100 
atoms  per  layer  at  room  temp.  Heat-treatment  of 
crystals  previously  age-hardened  at  room  temp, 
suggests  that  the  Cu  atoms  first  redissolve  and  later 
reappear  as  similar  sheets  of  larger  area.  The  thick¬ 
ness  gradually  increases  and  finally  a  new  phase 
appears.  This  phase  is  of  the  CaP2  type  but  is  tetra¬ 
gonal  and  has  4  Cu  and  S  A1  per  cell.  Its  structure 
differs  from  that  of  the  CuAl2  usually  obtained,  and 
whether  it  is  a  metastable  intermediate  phase  or  the 
form  of  CuAl0  stable  at  low  temp,  is  not  clear. 

T.  H.  G. 

Irregular  dilatometric  anomalies  in  alumin¬ 
ium-copper  alloys. — See  B.,  1938,  1432. 

Crystal  structure  of  intermetallic  compounds 
of  aluminium  with  titanium,  zirconium,  thorium, 
niobium,  and  tantalum.  G.  Braijer  (Naturwiss., 
193S,  26,  710). — In  the  binary  s\,'stems  of  A1  with  Ti, 
Zr,  Th,  Nb,  and  Ta  the  intermediate  type  of  crystal 
richest  in  A1  possesses  in  each  case  the  formula 
MA13,  The  tetragonal  cryst.  structure  of  TiAla 
obtained  by  Pink  et  al.  was  confirmed.  NbAl3  and 
TaAl3  also  crystallise  in  the  tetragonal  system. 
Lattice  consts.  for  TiAl3>  NbAl3,  and  TaAl3  are  a 
5*425,  5*427,  5*422;  c  8*579,  8*584,  and  8*536  a., 
respectively.  ZrAl3  is  tetragonal,  a  4*00,  c  17*3  a., 
16  atoms  in  cell.  ThAl3  is  hexagonal,  a  6*480,  c 
4*601  a.,  8  atoms  in  cell.  A.  J.  M. 

Solubility  of  chromium  in  aluminium.  W. 
Koch  and  H.  Winterhager  (Mctallwirts.,  1938,  17, 
1159 — 1163). — Dilatometric,  resistivity,  and  X-ray 
methods  were  employed.  The  solid  solubility  is 
0*87%  Cr  at  660°  and  ~  0*05%  Cr  at  300°. 

C.  E.  H. 

System  manganese-aluminium.  W.  Koster 
and  W.  Beciithold  (Z.  Metallk.,  1938,  30,  294— 
296). — The  system  was  re-examined  by  thermal 
and  magnetic  analysis  and  by  micrographic  examin¬ 
ation.  On  adding  Al  to  Mn  the  m.p.  rises  to  a  max. 
at  1287°,  15%  Al;  further  addition  of  Al  produces 
a  peritectic  reaction  at  1160°  resulting  in  the  formation 
of  MnAl,  and  a  second  similar  reaction  at  995°  with 
the  formation  of  MnAl3.  The  first  horizontal  extends 
from  63  to  72*5%  Mn  and  the  second  from  38  to 
49%  Mn.  MnAl  dissolves  up  to  18%  Al  but  no  Mn ; 
between  41  and  49%  Mn  the  alloys  consist  of  MnAl3-j- 
MnAl  saturated  with  Al.  The  8-field  extends  to 
72*5%  Mn  at  1160°  and  to  82%  Mn  at  1005° ;  at  the 
latter  point  there  is  a  eutectoidal  transformation 
into  y-Mn+MnAl.  The  8-y  transformation  point 
of  Mn  is  lowered  progressively  to  1005°  with  14% 
Al  and  the  y-(l  to  930°  with  13%  Al ;  both  transform¬ 
ations  occur  in  all  alloys  with  >67%  Mn.  The  p-a 
transformation  is  lowered  to  room  temp,  with  >5% 
Al.  A.  R.  P. 
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System  manganese-vanadium. — See  B.,  1938* 
1435. 

System  iron-iron  silicide  (FeSi)-graphite. 
H.  Jass  and  H.  Hanemann  (Giesserei,  1938,  25, 
293 — 299). — Thermal  and  micrographic  investigations 
were  carried  out  on  alloys  containing  up  to  C  4*24 
and  Si  22*3%,  and  an  equilibrium  diagram  is  given. 
In  the  graphite  system,  the  binary  eutectic  curves 
studied  run  from  4*23%  C  at  1152°  on  the  C  side  to 
21*2%  Si  at  1205°  on  the  Si  side.  The  eutectic  C 
content  is  approx.  4*23  —  (Si%-f*3*2).  Two  trans¬ 
formation  surfaces  involving  the  liquid  have  been 
found  at  1172°  and  1200°.  In  the  course  of  the  binary 
eutectic  curves  the  eutectoid  change  appears  up  to 
8%  Si,  primary  and  eutectic  grains  only  are  seen 
above  10%  Si,  and  the  e-  and  8-phases  appear  at 
16%  Si.  Above  20%  Si  all  C  is  in  solution.  Dendrites 
are  always  seen  in  specimens  of  eutectic  C  content, 
indicating  a  strong  tendency  to  undercooling.  Si 
reduces  the  size  of  the  eutectic  graphite  particles. 

C.  E.  H. 

Equilibrium  diagram  iron-niobium.  H. 
Eggers  and  W.  Peter  (Mitt.  Kaiser- Wilh. -Inst. 
Eiscnforsch.,  1938,  20,  199 — 203). — The  system  has 
been  studied-  by  means  of  cooling  curves,  photo¬ 
micrography,  and  X-rays,  and  the  equilibrium 
diagram  constructed  up  to  70%  Nb.  There  are  two 
compounds ,  Fe3Nb2  (I),  m.p.  1650 — 1660°,  and 
another  (II)  richer  in  Nb,  the  composition  of  which 
was  not  determined.  The  eutectics  are  at  1356°  with 
17*5—18%  Nb  and  1560°  with  67—07*5%  Nb. 
(I)  takes  up  a  considerable  %  of  Fe,  but  very  little 
Nb,  into  solid  solution.  8-Fe  dissolves  up  to  12% 
of  Nb  at  1356°,  but  a-  and  y-Fc  take  up  much  smaller 
amounts  and  there  is  a  eutectoid  at  1220°  and  10% 
Nb,  where  the  8-phasc  decomposes  into  y  and  (I) 
saturated  with  Fe.  (I)  and  (II)  are  both  stable 
down  to  room  temp.  The  systems  Fc-Nb,  Fe-V, 
Fc-Ta,  Fe-Zr,  and  Fe-Mo  are  compared. 

F.  J.  G. 

Two-component  system  iron-rhenium.  H. 
Eggers  (Mitt.  Kaiser- Wilh. -Inst.  Eisenforsch.,  1938* 
20,  147 — 152). — The  system  has  been  studied  up  to 
70%  Re  by  means  of  cooling  curves,  photomicro¬ 
graphy  ,  and  X-rays,  and  an  equilibrium  diagram 
constructed.  There  are  five  homogeneous  phases, 
y,  8,  and  tj  mixed  crystals,  and  a  comjiound  Fe3Re2 
which  is  stable  over  the  whole  temp,  range,  a-,  y-* 
and  8-Fc  take  up  considerable  amounts  of  Re  in  so  lid 
solution,  e.g.,  29%  at  room  temp.,  40%  at  1205°, 
and  7%  at  1540°;  the  iq-mixed  crystals  are  deposited 
from  melts  containing  >15%  of  Re,  and  the  region 
of  stability  extends  down  to  a  eutectoid  at  1205°, 
composition  approx.  Fe3Re,  where  y  and  Fc3Re2  are 
deposited.  The  systems  Fe-Re,  Fe-Os,  and  Fe-W 
are  compared.  F.  J.  G. 

Systems  of  cobalt  with  boron,  arsenic,  zir¬ 
conium,  niobium,  and  tantalum.  W.  Koster. 
and  W.  Mtjlftnger  (Z.  Metallk.,  1938,  30,  348 — 
350). — All  these  systems  contain  a  binary  compound 
which  forms  a  eutectic  with  Co.  Co2B,  m.p.  1265°* 
is  ferromagnetic,  Co4Zr  has  a  very  high  m.p.,  Co5Nb^ 
melts  at  1500°,  and  Co5Ta2  at  1550°.  The  eutectic 
points  are:  Co-B  1102°,  5*5%  B;  Co-As  920°* 
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30%  As;  Co-Zr  1460°,  12%  Zr;  Co-Nb  1235°, 
21%  Nb;  Co-Ta,  1275°,  31%  Ta.  The  saturated 
Co-rich  solid  solutions  contain:  1%  B  (20 — 1100°); 
5%  As  at  20°  and  7%  at  900°;  2%  Zr  up  to  1200°; 
4%  Nb  at  20°  and  ~8%  above  1200° ;  8*5%  Ta  at 
<1000°  and  13%  at  1275°.  Alloys  with  4 — 8%  Nb 
and  8 — 13%  Ta  can  be  pptn.-hardened.  A.  R.  P. 

Mg-MgCd2-Mg5Tl2  portion  of  the  ternary 
magnesium-cadmium-thallium  system.  W. 
Koster  and  E.  Wagner  (Z.  Metallic.,  1938,  30,  335 — 
338). — Replacement  of  T1  in  Mg-Tl  alloys  by  increas¬ 
ing  amounts  of  Cd  narrows  the  solidification  range 
and  extends  the  range  of  homogeneous  e  solid  solu¬ 
tion.  There  is  a  four-phase  reaction  at  320°  :  liquid + 
c  (Mg  40,  Cd  45,  T1  15%)  -  MgCd2+Mg6Tl2.  A 
small  amount  of  pptn. -hardening  can  be  obtained 
with  an  alloy  of  Mg  30,  Cd  35,  T1  35%,  but  tho  alloy 
is  very  susceptible  to  corrosion  by  air  and  tap-water, 
as  are  most  of  the  alloys  with  a  low  proportion  of 
Mg.  A.  R.  P. 

Mg-Al3Mg4-MggTl2  portion  of  the  ternary 
magnesium-aluminium-thallium  system.  W. 
Koster  and  E.  Wagner  (Z.  Metallic.,  1938,  30,  338 — 
342). — Al3Mg4  and  Mg5Tl2  from  a  quasi-binary 
simple  eutectiferous  system  with  a  eutectic  at  398°, 
Mg  28,  A1  7,  T1  65% ;  the  solid  solubility  range  at 
this  temp,  extends  at  the  Al3Mg4  end  to  Mg  51,  A1 
40,  T1  9%  and  at  Mg5Tl2  end  to  Mg  24,  A1 1,  T1  75%. 
In  the  pscudoternary  system  Mg-Al3Mg4-Mgr>Tl  the 
ternary  eutectic  is  at  395°,  Mg  32*5,  A1  5,  T1  62*5% ; 
the  solid  compounds  consist  of  e  (Mg  52,  A1  5,  TI 
43%),  0  (Mg  51*5,  A1  39*5,  T1  9%),  and  almost  pure 
Mg5Tl2.  The  e-Mg-rieh  solid  solution  extends  over  a 
wider  range  at  the  eutectic  temp,  than  at  room 
temp,  and  hence  these  alloys  can  be  pptn.-hardened ; 
thus  the  alloy  with  Mg  72,  A1  8,  T1  20%  shows  an 
increase  in  tensile  strength  and  hardness  of  80— 
100%  after  quenching  from  400°  and  reheating  at 
200®  for  2  hr.  The  alloys,  however,  have  a  very  poor 
resistance  to  corrosion  in  moist  air.  A.  R.  P. 

System  aluminium-iron-magnesium .  M. 
Barnick  and  H.  Hanemann  (Aluminium,  1938,  20, 
533 — 535). — The  A1  corner  of  the  equilibrium  diagram 
of  the  system  Al-Fe-Mg  has  been  studied  by  micro¬ 
scopic,  thermal,  and  X-ray  methods.  The  only 
solid  phases  occurring  are  solid  solutions  in  A1  (a- 
phaso),  Al3Fe,  and  Al3Mg2  (P-phase).  These  form  a 
ternary  eutectic  at  445°  with  A1  68%,  Ee  3%,  and 
Mg  29%.  The  corresponding  a-phase  contains  13*3% 
of  Mg  and  very  little  Ee.  J.  W.  S. 

Iron  corner  of  the  iron-titanium- carbon 
system.  W.  Tofaute  and  A.  Butting haus  (Arch. 
Eisenhuttenw,,  1938 — 9,  12,  33 — 37). — Addition  of 
C  to  Ti-Fe  alloys  enlarges  the  y- field  from  0*8%  Ti  to 
1%  Ti  with  0*35%  C;  with  more  C  this  field  steadily 
becomes  smaller,  hence  tho  a ~y  transformation  of 
Fe— C  alloys  is  displaced  to  higher  C  content  and  higher 
temp,  by  addition  of  Ti  so  that  low-C  alloys  with  3% 
Ti  are  always  ferritic.  The  ternary  alloys  can  be  age- 
hardened  provided  that  sufficient  Ti  (4 — 22%)  is 
present  in  solid  solution ;  TiC  takes  no  part  in  this 
action.  Alloys  which  remain  ferritic  up  to  the  m.p. 
cannot  be  hardened  by  quenching.  TiC  and  FegC 


appear  to  have  no  mutual  solubility  but  form  a 
pseudobinary  eutectiferous  system,  as  also  do  Fe3Ti 
and  TiC.  In  the  ternary  system  there  are  four  points  of 
four-phase  equilibrium  :  (a)  at  1340°  between  liquid 
(Ti  10,  C  1*65%),  a  (Ti  5*5,  C  0*2%),  Fe-Ti,  and  TiC; 
(6)  at  1320°  between  liquid  (Ti  1*6,  C2%),  a  (Ti  1*27, 
C  0*07%),  y  (Ti  1*0,  C  0*1%),  and  TiC;  (c)  at  1140° 
between  liquid  (Ti  0*8,  C  3*9%),  y  (Ti  0*22,  C  1*61%), 
TiC,  and  Fe3C;  and  (d)  at  740°  between  a  (Ti  0*18,  C 
0*05),  y  (Ti  0*1,  C  0*72%),  TiC,  and  Fe3C.  A.  R.  P. 

System  nitrogen-steel.  L.  Paeatnik  (Tech. 
Phys.  U.S.S.R.,  1935,  2,  598 — 616). — An  analysis 
(mainly  X-ray)  of  Cr-Mn-Si  steels  nitrided  in  NH3  at 
500—650°  is  compared  with  the  extensively  reviewed 
results  of  the  substantially  similar  Fe-N  system.  An 
important  factor  is  the  stability  of  the  metal 
component  nitrides,  which  varies  in  periodic  column 
order.  The  disputed  £-phase  occurs,  probably  a 
metastable  form  of  Fc2N  in  tho  Fe-N  system.  Cubic 
(and  tetragonal  ?)  nitrided  martensite  occurs  in  a 
Cr-Mo-Al  steel.  Decomp,  of  the  e-phase  by  diffusion 
is  discussed  in  relation  to  the  finely- dispersed  y'- phase. 
The  a-phaso  (solid  solution  of  at.  N)  is  an  infusion 
type ;  mechanisms  and  structure  are  discussed. 

I.  Me  A. 

Iron  corner  of  the  equilibrium  diagram  iron- 
niobium-carbon  below  1050°.  H.  Eggers  and 
W.  Peter  (Mitt.  Kaiser- Wilh. -Inst.  Eisenforsch., 
1938,  20,  205— 211).— Nb-C  steels  contain  a  Nb 
carbide ,  Nb4C3,  which  is  cubic  with  a  4*46  a.  There 
are  no  double  Fe-Nb  carbides.  Fe-Nb-G  alloys 
having  up  to  2%  Nb  and  2*4%  C  have  been  studied  by 
means  of  cooling  curves  and  photomicrography. 
There  are  two  four-phase  planes  corresponding  with 
the  reactions  y  ^  a  -f-  Nb4C3  +  Fe3C  at  705°  and 
y  +  Fe3Nb2  ^  a  +  Nb4C3  at  920°.  F.  J.  G. 

Cobalt  corner  of  the  iron-cobalt-vanadium 
system.  W.  Koster  and  K.  Lang  (Z.  Metallk., 
1938,  30,  350 — 352). — Alloys  of  Co  with  5  :  95  Fe-V 
form  a  eutectic  at  42%  V,  1150°,  the  two  constituents 
being  y-Co  solid  solution  and  an  intermediate  phase  0. 
Tho  y-phasc  extends  to  31%  V  and  the  y  +  0  field 
from  31  to  48%  V.  Addition  of  V  to  Co  increases  the 
hysteresis  of  the  y-e  transformation,  which  reaches 
680°  at  15%  Y,  and  depresses  the  magnetic  trans¬ 
formation  point  of  Co  progressively  to  room  temp,  at 
~26%  V.  With  an  increasing  Fe-V  ratio  the  y- 
range  is  considerably  extended  whilst  the  y  -f  0  field 
becomes  narrower  and  eventually  disappears  with  a 
4  :  1  Fe-V  ratio ;  with  this  Fe-V  ratio  alloys  with 
35 — 65%  Co  consist  entirely  of  a  at  room  temp,  and 
entirely  of  y  at  above  800 — 850°.  A.  R.  P. 

Ternary  system  cobalt-manganese-copper. 
W.  Koster  and  E.  Wagner  (Z.  Metallk.,  1938,  30, 
352 — 353). — The  miscibility  gap  in  tho  Co-Cu  system 
is  hardly  affected  by  addition  of  up  to  40%  Mn,  so  that 
homogeneous  alloys,  which  can  be  pptn.-hardened  and 
thus  given  useful  ferromagnetic  properties,  cannot  be 
obtained  in  this  system.  A.  R.  P. 

System  cobalt-manganese-aluminium.  W. 
Koster  and  E.  Gebhardt  (Z.  Metallk.,  1938,  30, 
2S1 — 286). — The  equilibria  in  the  system  between  the 
Co— Mn  and  the  CoAl— MnAl  lines  of  the  ternary 
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diagram  were  established  by  thermal  and  magnetic 
analysis  and  by  micrographic  examination.  CoAl  and 
MnAl  form  a  continuous  series  of  solid  solutions  and 
the  alloys  are  ferromagnetic  over  a  wide  range  of 
composition.  CoAl  and  Mn  form  a  pseudobinary 
system  with  a  peritcctic  reaction  at  1245°,  the  liquid 
containing  Co  23,  A1  11,  and  Mn  G6%;  the  p-Mn 
solid  solution  extends  to  22%  CoAl  and  the  a-CoAl 
solid  solution  to  17%  Mn  at  20°,  20%  at  800°, 
and  69%  Mn  at  >>1050°  so  that  alloys  with 
>>20%  Mn  can  be  pptn. -hardened  by  suitable 
heat- treatment.  In  the  ternary  system  there  are 
four- phase  reactions  at  1170°  (liquid  +  SMu  = 

( x  -}-  yMn)>  1160°  (liquid  -f-  yMu  “  a  y)>  and  1030° 
(y^u  —  a  +  y  +  Pirn)-  Equilibrium  diagrams  are 
given  for  alloys  with  const.  Mn  contents  of  10,  30,  and 
50%,  for  const.  A1  contents  of  5,  15,  and  25%,  and  for 
the  CoAl-Mn  system.  A.  It.  P. 

Magnetic  properties  of  cobalt-manganese- 
aluminium  alloys.  W.  Roster  and  E.  Gebhardt 
(Z.  Metallk.,  1938,  30,  286 — 290). — The  highest 
magnetic  saturation  (7500  gauss)  is  shown  by  homo¬ 
geneous  alloys  consisting  of  CoAl  saturated  with  Co; 
addition  of  A1  or  Mn  reduces  the  saturation  pro¬ 
gressively  to  3800  gauss.  In  homogeneous  a-alloys 
with  an  ordered  at.  structure  the  Curie  temp,  falls 
almost  linearly  with  increasing  quenching  temp.,  but 
in  alloys  of  the  system  CoAl-Mn  the  Curie  temp,  and 
magnetisation  rise  with  increasing  quenching  temp, 
owing  to  the  increased  solubility  of  Mn  at  high  temp. ; 
reheating  of  the  latter  alloys  to  produce  pptn.  of  p-Mn 
considerably  reduces  the  magnetisation  since  both  the 
pptd.  phase  and  the  remaining  solid  solution  are  only 
slightly  magnetic.  With  alloys  in  the  a  +  y  range 
good  magnetic  properties  are  obtained  by  quenching 
from  1300°  and  reheating  for  30  min.  at  650° ;  after 
this  treatment  the  alloy  with  Co  79,  Mn  10,  A1 1 1%  has 
a  coercivity  of  300  oersted  with  a  remanence  of  7000 
gauss,  vals.  which  are  about  60  times  as  great  as  those 
shown  by  the  quenched  alloy.  The  mechanism  of  the 
pptn.  processes  in  these  two  types  of  allovs  is  discussed. 

A.  It.  P. 

System  nickel-manganese-aluminium.  W. 
Roster  and  E.  Gebhardt  (Z.  Metallk.,  1938,  30, 
291 — 293). — The  equilibria  in  this  system  resemble 
closely  those  in  the  corresponding  Co  system.  NiAl 
and  Mn  form  a  quasi- binary  system  with  a  min.  m.p. 
of  1120°  at  66%  Mn  and  a  wide  a-range  extending  to 
80%  Mn  at  1050°  and  23%  at  20°;  alloys  quenched 
from  above  the  solubility  line  are  all  ferromagnetic. 
There  is  a  peritectic  reaction  at  1170°  in  liquid  contain¬ 
ing  Mn  78,  Ki  15,  A1  7%  due  to  the  separation  of  y-Mn. 
The  solidification  of  alloys  in  the  ternary  system  is  con¬ 
trolled  by  the  broad  range  of  homogeneous  a  solid 
solution  at  high  temp. ;  the  equilibria  in  this  system 
are  shown  in  diagrams  for  const.  Mn  contents  of  20  and 
40%  and  for  const.  A1  contents  of  10  and  15%. 

A.  R.  P. 

Solutions  and  solubility.  A.  E.  tax  Arkel 
(Chem.  Weekblad,  1938,  35,  76S — 771). — A  general 
discussion  of  some  of  the  factors  involved  in  solubility, 
including  heat  of  mixing,  van  der  Waals-London 
forces,  and  in  the  case  of  electrolytes  the  electrical 
properties.  S.  C. 


Theory  of  miscibility.  A.\l.  Stavermax  (Chem. 
Weekblad,  1938,  35,  772— 776).— The  theory  of 
miscibility  is  discussed  mathematically,  particularly 
from  the  point  of  view  of  the  significance  of  London, 
Debye,  and  Reesom  energies.  Positive  heats  of 
mixing  are  explained  by  a  new  definition  of  Reesom 
energy,  and  from  a  consideration  of  the  entropies  of 
normal  and  abnormal  liquids  suggestions  are  made  for 
predicting  energies,  v.p.,  partition  coeffs.,  etc. 

S.  C. 

Solubility  of  carbon  dioxide  in  deuterium  oxide 
at  25°.  J.  Curry  and  C.  L.  Hazelton  (J.  Amer. 
Chem.  Soc.,  1938,  60,  2771— 2773).— The  mol. 
solubility  in  D20  is  0*902  of  that  in  H20.  E.  S.  H. 

Hydrogen  bonds  involving  the  C-H  link.  IV. 
Effect  of  solvent  association  on  solubility.  V. 
Solubility  of  methylene  chloride  in  donor  sol¬ 
vents.  M.  J.  Copley,  G.  E.  Zellhoefer,  and  C.  S. 
Marvel  (J.  Amer.  Chem,  Soc.,  1938,  60,  2666 — 2673, 
2714—2716 ;  cf.  A.,  1938, 1,  394).— IV.  The  solubility 
of  CHCI2E  in  PhOH,  2  glycols,  6  ethers,  2  acids,  6 
esters,  7  amines,  9  amides,  10  CO-compounds,  and 
CMeEtIN’OH  is  measured.  The  observed  results  are 
accounted  for  as  follows,  if  high  solubility  is  due  to 
formation  of  C*Hx-0  and  C*Hx-N  linkings.  Alco¬ 
hols  form  linear  polymerides,  the  Hx-0  linking  being 
too  strong  to  be  broken.  Ethers,  esters,  NN- di- 
substituted  amides,  ketones,  and  aldehydes  do  not 
polymerise  and  are  good  solvents.  Acids  and 
CMeEtIN*OH,  giving  cyclic  dimerides,  are  rather  poor 
solvents,  and  similarly  diketones  which  chelate 
internally  are  not  such  good  solvents  as  those  which 
do  not.  Amides  are  poor  solvents,  although  not  poor 
enough  to  necessitate  consideration  of  linear  poly¬ 
merides  ;  a  probable  mode  of  polymerisation  is 
suggested.  Unsaturation  may  sometimes  cause 
association.  Ph  decreases  the  donor  power  of  N  or  0. 

V.  The  solubility  of  CH2C12  in  35  solvents  is 
explained  on  the  basis  of  C*Hx-0  and  C*H-^-R 
linkings,  as  with  CHHal3.  E.  S.  C. 

Aqueous  solubilities  of  isomeric  heptanols. 
P.  M.  Ginnihgs  and  M.  Hauser  (J.  Amer.  Chem.  Soc., 
1938,  60,  2581 — 2582). — Data  are  recorded  for  pyy- 
trimethylbutan-p-ol  at  40°  and  Py-,  pp-,  and  pS-di- 
methylpentan-y-ol,  py-  and  pS-dimethylpentan-p-ol, 
y-methylhexan-y-ol,  p-inethylhexan-p-ol,  arid 
y-ethylpentan-y-ol  at  20°,  25°,  and  30°.  The  seven 
tert.  isomerides  are  more  sol.  than  the  two  most 
compact  sec.  isomerides.  Max.  solubility  occurs  when 
the  OH  is  as  close  as  possible  to  the  centre  of  a  compact 
tert .  mol.  The  solubility  of  the  isomerides  decreases 
with  rising  temp,  from  20°  to  30°.  E.  S.  H. 

Influence  of  the  method  of  preparation  and 
physical  structure  of  silver  chloride  on  its 
solubility.  A,  Pixkus  and  P.  Haftrez  (Bull.  Soc. 
chim.  Belg.,  1938,  47,  532 — 574).— Potentiometric 
measurements  indicate  that,  with  the  exception  of 
colloidal  suspensions,  the  solubility  of  AgCl  is  in¬ 
dependent  of  its  method  of  prep,  and  of  its  physical 
structure.  The  almost  insol.  granular  form  of  Stas 
could  not  be  obtained.  The  ionic  solubility  of  all 
samples  at  25°  and  in  0*1n-RN03  is  1*58  X  KP5  g.-mol. 
per  1.  Very  fine  colloidal  suspensions  show  a  solu¬ 
bility  about  5%  >  this  val.  J.  W.  S. 
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Solubility  of  sodium  borates  in  saturated 
solutions  of  sodium  chloride  in  the  presence  of 
magnesium  sulphate.  N.  A.  Schlesinger,  I.  B. 
Feigelson,  and  A.  I.  Spiriaoina  (Compt.  rend. 
Acad.  Sci.  U.R.S.S.,  1938,  20,  141— 143).— The 
solubility  of  Na2B4O7,10H2O  in  saturated  NaCl 
solutions  at  35°  is  in  pure  H20.  It  increases  in  the 
presence  of  increasing  proportions  of  MgS04  and 
eventually  exceeds  the  solubility  in  pure  H20.  Its 
solubility  in  pure  dil.  MgS04  at  35°  is  <  in  pure  H„0 
but  decreases  further  with  increasing  concn.  of  MgS64. 
At  50°  Na2B407  exists  in  pure  II20  as  the  penta- 
hydrato  but  in  solutions  of  NaCl  or  MgS04  at  50° 
passes  into  the  decahydrate  again.  As  before,  the 
solubility  in  saturated  NaCl  increases  with  increasing 
[MgSOj.  T.  H.  G. 

Calcium  sulphate  in  sea-water.  II.  Solu¬ 
bilities  of  calcium  sulphate  hemihydrate  in  sea¬ 
water  at  various  concentrations  at  60 — 150°. 
T.  Toriumi,  T.  Kuwahara,  and  R.  Hara  (Tech. 
Rep.  Tohoku,  1938,  12,  5C0— 571).— See  A.,  1934, 
139.  J.  W.  S. 

Arsenophosphoric  and  arsenoarsenic  acids. 
Solubility  of  monomeric  arsenious  anhydride  in 
monobasic  phosphates  and  arsenates,  D. 
Ghiron  and  M.  Monticelli  (Gazzetta,  1938,  68, 
555—559 ;  cf.  A.,  1936,  560).— The  solubility  of 
As203  in  aq.  solutions  of  NaH2P04,  KH2P04, 
Na~H2As04,  and  KH2As04  (Na  salts  1-6  and  5-0m., 
K  salts  10m.)  has  been  determined  at  25°,  60°,  and 
100°.  The  solubility  is  >  in  the  corresponding  acid 
of  the  same  concn.  This  is  taken  to  indicate  the 
existence  of  arseno-phosphoric  and  -arsenic  acids. 

0.  J.  W. 

Diffusion  of  hydrogen  through  metals. — See 
B.,  1938,  1436. 

Partition  of  sulphur  dioxide  between  water 
and  light  petroleum.  A.  Schaaesma  (Chem. 
Weekblad,  1938,  35,  821 — 823). — The  partition 
coeff.  of  undissociated  S02  mols.  between  H20  and 
petroleum  is  const,  at  concns.  of  0-027—0-5%.  The 
solubility  of  S02  in  petrol  depends  on  the  aromatic 
hydrocarbon  content  and  is  much  greater  in  C6H6 
than  in  aromatic-frec  spirit  of  the  same  b.p.  The 
reduced  partition  coeff.  has  a  high  negative  temp, 
coeff.  in  non-aromatic  hydrocarbons  and  is  nearly 
const,  in  aromatic  spirits  (C6Hc).  The  theoretical 
aspect  is  also  discussed.  S.  C. 

Absorption  of  gases  by  tantalum.  D.  A. 
Wright  (Nature,  1938,  142,  794), — The  absorption 
of  H2  and  N2  by  Ta  at  different  temp,  and  low  pres¬ 
sures  (<f  clean-up  ”)  is  described.  Absorption  is 
modified  by  the  presence  of  surface  oxide,  and  the 
variations  shown  in  earlier  work  are  due  to  this 
cause-  L.  S.  T. 

Conventions  and  assumptions  in  the  interpret¬ 
ation  of  experimental  data  by  means  of  the  Gibbs 
adsorption  theorem.  P.  Van  Rysselberghe  (J. 
Physical  Chem.,  1938,  42,  1021— 1029).— Theoretical. 
The  interpretation  of  surface  tension  (y)  data  for 
binary  mixtures  is  discussed,  and  the  simplest 
possible  mixture  rule  is  considered  in  reference  to 
data  for  the  y  of  Et0H-H20  mixtures.  C.  R.  H. 


Relative  adsorbabilities  of  hydrogen  and 
deuterium.  A.  Wheeler  (J.  Chem.  Physics,  1938, 
6,  746 — 748). — -A  statistical-mechanical  treatment  of 
the  relative  adsorbabilities  of  H2  and  D2  on  metal 
surfaces,  in  terms  of  partition  functions  for  the 
adsorbed  mols.  and  atoms,  predicts  equal  adsorption 
at  lovr  temp,  and  an  inversion  temp,  at  higher  temp, ; 
these  are  in  agreement  with  the  experimental  data 
of  Beebe  et  at.  (cf.  A.,  1936,  I,  282)  and  Klar  (cf.  A., 
1935,  27)  for  Cu  and  Ni,  respectively.  W.  R.  A. 

Sorption  of  chlorine  by  active  charcoal.  III. 
Rate  of  sorption.  K.  Ann  (Bull.  Inst.  Phys.  Chem. 
Res.  Japan,  1938,  17,  717—738;  cf.  A.,  1937,  I, 
129). — The  rate  of  sorption  of  Cl2  by  sugar-C  activated 
by  heating  at  900°  for  2  hr.  has  been  determined  at 
20°,  30°,  and  40°,  and  at  const,  pressures  of  200, 
400,  and  600  mm.  The  results  agree  with  the 
equation  x  =  AtB  (x  =  mg.  sorbed  by  1  g.  of  C  in 
time  i;  A  and  B ,  consts.).  An  equation  for  sorption 
velocity  at  const,  pressure,  and  another  for  const, 
temp.,  are  derived.  The  fact  that  it  takes  65  days 
for  sorption  equilibrium  to  be  reached  at  const, 
pressure,  but  that  S-5 — 23%  of  the  equilibrium  val. 
is  sorbed  in  1  min.,  indicates  that  the  sorption  of  a 
gas  by  a  porous  adsorbent  consists  of  a  primary 
adsorption  followed  by  absorption.  A.  J.  M. 

Binary  systems.  I.  Adsorption  from  binary 
mixtures  of  toluene  and  acetic  acid  by  charcoal 
and  silica  gel.  J.  G.  Kane  and  S.  K.  K.  Jatkar 
(J.  Indian  Inst.  Sci.,  1938,  21,  A,  331 — -344). — The 
adsorption  of  AcOH  and  of  PhMe  from  their  mixtures 
on  Si02  gel,  sugar  C,  and  animal  C  has  been  in¬ 
vestigated.  AcOH  is  preferentially  adsorbed  on 
Si02  gel,  and  PhMe  on  C,  from  all  mixtures.  Animal 
C  adsorbs  PhMe  preferentially  from  mixtures  con¬ 
taining  >60%  of  AcOH,  but  AcOH  from  less  cone, 
mixtures.  This  behaviour  is  attributed  to  the 
presence  of  ash  in  the  C.  The  curves  show  either 
zero  selective  adsorption,  or  else  a  min.  or  a  max., 
at  compositions  corresponding  with  compounds  of 
AcOH  and  PhMe  in  the  proportions  2:1,  4:1,  6:1, 
and  8:1.  F.  J.  G. 

Chemisorption  on  charcoal.  XII.  The  iso¬ 
electric  point.  H.  L.  Bennister  and  A.  King 
(J.C.S.,  1938,  1888 — 1891). — The  cataphoretic  veloc¬ 
ities  of  charcoals  activated  at  various  temp,  and 
suspended  in  acid  or  alkaline  solutions  have  been 
studied.  All  the  specimens  examined  wrere  negatively 
charged  at  pn  >4-0,  and  isoelectric  between  p^  3-0 
and  pu  4*0 ;  there  are  indications  of  a  second  iso¬ 
electric  point  at  pn  1 — 1*5.  At  pa  >4*0  the  effect 
of  the  temp,  of  activation  wras  marked,  specimens 
activated  at  850°  having  the  max.  negative  velocity. 

F.  J.  G. 

Electric  double  layer,  an  effective  potential 
barrier  for  the  accumulation  of  the  solute  at 
surfaces  of  solutions  of  capillary-active  electro¬ 
lytes.  K.  S.  G.  Doss  (Current  Sci.,  1938,  7,  182). — 
The  electric  double  layer,  formed  on  the  solution  side 
of  the  interface  between  an  aq.  solution  of  a  capillary- 
active  electrolyte  and  the  adsorption  film  produced 
on  its  surface  by  ageing,  presents  an  effective  potential 
barrier  for  the  further  accumulation  of  the  capillary- 
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active  ions,  especially  when  the  adsorption  film  is  of 
the  gaseous  type.  W.  R.  A. 

Adsorption  of  electrolytes  from  non-aqueous 
solutions.  D.  M.  Strashesko  (Bull.  Sci.  Univ. 
Kiev,  1937,  3,  No.  3,  197 — 220). — Active  C  adsorbs 
salts  of  heavy  metals  (CoCl2,  CuCLj,  HgCl2),  but  not 
KI  or  NH4CNS,  from  COMe2  solution.  Adsorption 
of  salts  is  inversely  oc  their  degree  of  dissociation  in 
COMe2,  but  is  not  related  to  their  solubility.  It.  T. 

Adsorption  at  crystal- solution  interfaces.  X. 
Adsorption  of  monoazo-dyes  by  crystals  of 
potassium  sulphate  during*  their  growth  from 
solution.  M.  D.  Rigterink  and  W.  G.  France 
(J.  Physical  Chem.,  1938,  42,  1079— 1088).— Dye 
adsorption  depends  on  the  residual  valency  force 
fields  of  the  crystal  faces,  the  interionic  distances 
between  the  faces,  the  concn.  of  the  dye,  and  the 
presence  and  distribution  of  polar  groups  in  the  dye 
mol.  The  mode  of  attachment  of  the  dye  mol.  is 
probably  through  the  0  triangle  possessed  by  the 
S03Na  group,  the  most  active  positions  being  ?n 
and  p  to  the  *N,'N'  group  in  the  C6H6  ring,  and  in 
the  6-  and  7-positions  in  the  C10H8  ring.  The  presence 
of  an  unsubstituted  C6H6  ring  is  detrimental  to 
adsorption.  Dyes  produced  from  p-  are  moro 
adsorbed  than  those  from  a-naphtholsulphonic  acids, 
but  the  reverse  is  the  case  if  NH2  is  substituted  for 
OH,  suggesting  that  the  dipole  moment  of  the  dye 
must  be  considered  in  the  adsorption  process.  Twin¬ 
ning  appears  to  be  caused  by  the  adsorption  of  a 
minute  amount  of  impurity  at  some  point  favourable 
to  the  growth  of  a  new  crystal.  C.  R.  H. 

Adsorption  of  constituents  of  a  solid  phase  on 
the  surface.  S.  DobeSski  (Bull.  Acad.  Polonaise, 
1938,  A,  169 — 178). — Previous  explanations  of  the 
production  of  surface  layers  (e.g.,  of  pure  ZnO  in 
the  high-temp,  oxidation  of  brass)  are  based  chiefty 
on  chemical  arguments  which  assume  that  before 
oxidation  the  concn.  of  the  constituents  of  the  brass 
on  the  surface  is  the  same  as  in  bulk.  Experiments 
indicate  that  diffusion  can  occur  under  suitable 
conditions,  causing  a  concn.  of  one  constituent  in 
the  surface  layer.  This  can  be  effected  in  Cu  con¬ 
taining  0*01%  of  S  by  (i)  heating  in  vac.  at  800° 
for  4  hr.,  (ii)  subjecting  the  specimen  to  alternating 
stresses,  and  (iii)  polishing  the  surface.  By  com¬ 
parison  with  adsorption  of  constituents  of  a  liquid 
phase,  the  solid  with  the  smallest  surface  tension 
should  concentrate  in  the  surface  layer.  This  is 
approx,  confirmed  for  brass,  Cu-Be  and  Cu-Al 
alloys.  W.  R.  A. 

Statistical  mechanics  of  mobile  monolayers. 
W.  Band  (J.  Chem.  Physics,  1938,  6,  748 ;  cf.  A., 
1938, 1,  603). — The  methods  of  Mayer  and  Ackermann 
(cf.  ibid,,  1937, 3, 74)  have  been  adapted  to  the  problem 
of  mobile  monolayers.  A  relation  between  the 
saturated  vapour  tension  Fc  and  the  crit.  area  Ac 
for  a  monolayer  of  mols.  is  deduced,  and  yields  inform¬ 
ation  on  the  fatty  acids  in  agreement  with  recorded 
data,  W.  R.  A. 

Boundary  layer  at  membrane  and  monolayer 
interfaces.  J.  H.  Schulman  and  T.  Teorell 


(Trans.  Faraday  Soc.,  1938,  34,  1337 — 1342). — 
Technique  for  flowing  monolayers  over  aq.  solutions 
of  different  viscosities  is  described.  An  apparent 
boundary  layer  about  0*03  mm.  thick  was  observed, 
the  thickness  of  which  varied  with  the  tq  of  the  under¬ 
lying  solution  but  not  with  the  velocity  of  the  mono- 
layer.  It  is  suggested  that  the  mol.  density  of  the 
film  changes  with  velocity  so  that  the  no,  of  mols. 
per  unit  area  X  rate  of  flow  =  const.  By  applying 
Pick’s  equation  to  H*  diffusing  through  Cellophane 
membranes  in  a  stirred  solution,  an  apparent  un¬ 
stirred  boundary  layer  of  0*03  mm.  was  obtained. 
The  effect  of  this  layer  can  be  eliminated  by  buffering 
the  H*  by  means  of  gelatin  as  they  leave  the  membrane. 

E.  S.  H. 

Structure  of  tbe  surfaces  of  solutions  as  shown 
by  their  resistance  to  the  spreading  of  insoluble 
films.  T.  F.  Ford  and  D.  A.  Wilson  (J.  Physical 
Chem.,  1938,  42,  1051 — 1061). — After  a  very  short 
time  the  rate  of  spreading  of  oleic  acid  films  on 
HoO  is  const.,  therefore  the  changes  in  rate  observed 
with  solutions  must  be  due  to  the  presence  of 
solute  films.  From  experiments  with  solutions  of 
Ph*[CH2]2'C02H,  C7H15-C02H,  and  PhOH  it  has 
been  shown  that  films  of  solute  mols.  exist  on  the 
surface  of  aged  solutions,  but  that  immediately  after 
sweeping  the  solution  surface  with  paper  strips,  the 
surface  resembles  that  of  H20.  The  analogy  between 
these  films  and  two-dimensional  insol.  films  has  been 
demonstrated.  C.  R.  H. 

Built-up  films  of  esters.  E.  Stenhagen  (Trans. 
Faraday  Soc.,  1938,  34,  1328 — 1337). — The  type 
of  deposition  is  nearly  independent  of  the  substrate, 
but  depends  on  the  •  piston  pressure.  At  normal 
rates  of  withdrawal,  Y-deposition  generally  occurs 
with  an  oleic  acid  piston,  and  X- deposition  is  always 
obtained  with  a  triolein  piston.  At  low  piston 
pressures,  slow  withdrawal  enables  the  film  to  return 
to  the  H20  surface,  medium  speed  permits  X- 
deposition,  and  Y-deposition  is  obtained  at  high 
speed.  Optical  measurements  of  the  thickness  of 
the  layers  and  X-ray  measurements  of  tho  long 
spacing  in  the  built-up  films  have  been  made  in  tho 
case  of  Me  and  Et  stearate,  octadecyl  acetate,  tri- 
myristin,  and  aa'-  and  a(3-dipalmitin.  Preliminary 
work  on  the  contact  potentials  of  ester  films  shows 
that  they  are  complicated  functions  of  the  constitution 
of  the  film  substance,  of  the  composition  of  the 
substrate,  and  treatment  of  the  film.  E.  S.  H. 

Properties  of  chlorophyll  multifilms.  M.  F.  E. 
Nicolai  and  C.  Weurman  (Proc.  K.  Akad.  Wetensch. 
Amsterdam,  1938, 41,  904 — 908). — Modified  technique 
for  building  up  the  films  is  described.  Differences 
between  the  uptake  of  “  A  ”  and  "  B  ”  layers,  and 
the  influence  of  the  substrate  on  which  the  films  are 
deposited,  are  discussed.  E.  S.  H. 

Expansion  patterns  of  protein  monolayers  on 
water.  V.  J.  Schaerer  (J.  Physical  Chem.,  1938, 
42,  1089 — 1098). — A  simple  technique  for  rendering 
protein  monolayers  visible  is  described.  The  effect 
of  heating,  ultra-violet  radiation,  shaking,  dissolved 
salts,  and  pn  on  the  nature  of  expansion  patterns  has 
been  investigated.  C.  R.  H. 
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Salted-out  protein  films.  I.  Langmuir  and 
V.  J.  Schaefer  (J.  Arner.  Chem.  Soc.,  1938,  60, 
2803—2810). — Compact  films  of  protein  (200 — 1000  a.) 
are  salted-out  on  to  metal  or  glass  plates  when  the 
plate*  is  dipped  into  a  protein  solution  and  then  into 
aq.  NaCl,  (NH4)2S04,  etc.  The  film  can  bo  washed 
with  H20  without  loss  after  fixing  by  1  %  tannic  acid. 
Protein  films  (up  to  7000  A.)  are  formed  on  the  surface 
of  salt  solutions  by  applying  a  few  drops  of  the 
protein  solution.  Such  films  can  bo  deposited  on  to 
plates  and  transferred  to  H20  surfaces,  where  the 
amount  of  protein  can  be  determined  from  the  area 
of  the  monolayer  produced.  Dried,  salted-out  films 
of  cryst.  egg-albumin  have  n  1*48;  the  low  val.  and 
the  power  to  absorb  hydrocarbon  vapours  indicate  a 
skeletal  structure.  E.  S.  H. 

Boundary  tension  by  pendant  drops,  J.  M. 
Andreas,  E.  A.  Hauser,  and  W.  B.  Tucker  (J. 
Physical  Chem.,  1938,  42,  1001 — 1019). — The  mathe¬ 
matical  theory  of  the  shape  of  static  liquid  drops  is 
revised,  and  an  apparatus  is  described  whereby  the 
silhouette  of  a  hanging  drop  can  be  photographed  and 
the  boundary  tension  calc,  from  the  dimensions  of 
the  silhouette.  The  method  is  applicable  to  a  wide 
range  of  tensions  and  both  surface  and  interfacial 
tension  can  be  measured.  Other  advantages  are 
enumerated  and  typical  measurements  are  presented. 

C.  R.  H. 

Lowering  of  surface  tension  of  water  by  electro¬ 
lytes.  J.  J.  Bikerman  (Trans.  Faraday  Soc.,  1938, 
34,  1268 — 1274). — Theoretical.  The  work  associated 
with  increase  of  surface  of  solution  consists  in  (1) 
bringing  H20  mols.  on  to  the  surface  (this  is  independ¬ 
ent  of  concn.),  (2)  compressing  the  ions  into  a  smaller 
vol.  (increases  with  increasing  concn.),  and  (3) 
separating  positive  and  negative  charges  under  the 
surface  (this  decreases  with  increasing  concn.).  The 
combined  effect  produces  a  surface  tension-concn. 
curve  which  agrees  with  experimental  data  (A., 

1937,  I,  126).  E.  S.  H. 

Surface  tension  of  soap  solutions. — See  B., 

1938,  1447. 

Ultrasonic  waves  in  colloid  chemistry,  K. 
Sollner  (J.  Physical  Chem.,  1938,42,  1071 — 1078). — 
A  short  account  is  given  of  the  author’s  published 
work  (cf.  A,,  1935,  820  and  subsequently). 

C.  R.  H. 

Study  of  colloidal  solutions  by  combined 
measurements  of  viscosity  and  optical  density, 
A.  Boutaric  (Compt.  rend.,  1938,  207,  802 — 804). — 
Combination  of  the  Rayleigh  formula  for  the  optical 
density  (h)  with  the  Einstein  7)  relation  leads  to  the 
relationship  (l/h)  logc  (i q/^)  =  aN jbm  ( N ,  m  =  no. 
and  mass  of  dispersed  particles  per  unit  vol. ;  a,  b, 
consts.).  A.  J.  E.  W. 

Green  gold  sols.  H.  B.  Friedman  and  J.  J. 
Davis,  jun.  (J.  Physical  Chem.,  1938,  42,  1149— 
1150). — Au  sols,  prepared  by  reducing  AuCL  with 
tannic  acid  (I),  are  red  or  green  according  to  whether 
the  solution  of  (I)  is  fresh  or  old.  C.  R.  H. 

Colloidal  clays.  I.  E.  A.  Hauser  and  D.  S. 
Le  Beau  (J.  Physical  Chem.,  1938,  42,  1031—1049). 

- — The  apparent  sp.  gr.  and  abs.  viscosity  of  mono- 


disperse  montmorillonite  fractions  of  extremely 
low  concns.  increase  with  decreasing  particle  sizo  and 
increasing  concn.  The  sp.  gr.  data  show  that  H20 
must  be  strongly  adsorbed  and  compressed  on  to  the 
clay  particles.  C.  R.  H. 

Thorium  hydroxide  sols  as  opaque  media  in 
roentgenography.  T.  O.  Menees  and  J.  D.  Miller 
(Amer.  J.  Roentgenol.,  1936, 35, 194 — 199). — Th(OH)4 
forms  stable  sols,  but  is  coagulated  in  an  alkaline 
medium.  Coagulation  occurs  readily  in  an  organ 
with  an  alkaline  secretion,  especially  in  the  presence 
of  mucus,  such  as  is  found  in  the  uterus.  Coagulation 
occurs  on  the  inner  surface  of  the  organ,  rendering 
it  highly  opaque  to  X-rays.  Ch.  Abs.  (e) 

Ferromagnetic  ferric  oxide  aerosols  and 
hydrosols.  A.  Winkel  and  R.  Haul  (Z.  Elektro- 
chem.,  1938,  44,  823 — 831). — The  prep,  of  y-Fe203 
aerosols  by  thermal  decomp,  of  Fe(CO)6  in  a  stream 
of  N2  +  02  is  described.  In  certain  cases  aggreg¬ 
ation  into  chains  of  particles  occurs.  The  product  of 
decomp,  at  900°  gives  an  X-ray  diagram  with  sharp 
interference  lines,  but  as  the  temp,  of  decomp,  is 
lowered  the  product  appears  to  be  more  amorphous; 
the  product  of  decomp,  at  200°  is  paramagnetic. 
The  sediment  of  the  aerosol  has  a  high  sp.  surface ; 
it  is  peptised  by  H20,  forming  electrolyte- free 
hydrosols.  The  particle  size,  charge,  and  stability  of 
such  hydrosols  have  been  studied.  E.  S.  H. 

Viscosity  of  semi-colloidal  solutions  of  starch 
hydrolysis  products.  K.  P.  Volkov  and  A.  M. 
Almazov  (Bull.  Sci.  Univ.  Kiev,  1937,  3,  No.  3,  121 — 
138). — Einstein’s  and  Arrhenius’  formulae  are  applic¬ 
able  only  to  a  limited  concn.  range  of  starch  hydrolysis 
products,  and  not  at  all  to  starch  sols.  The  mol. 
wts.  calc,  from  Staudinger’s  formula  are :  potato 
starch  165,000,  sol.  starch  9000 — 13,500,  amylodextrin 
12,350,  erythrodextrin  4000,  and  achroodextrin 
2900.  R.  T. 

Hydrophilic  properties  of  cellulose. — See  B., 
1938,  1396. 

Conversion  of  cellulose  hydrate  into  natural 
cellulose.— See  B.,  1938,  1397. 

Fractional  precipitation  and  viscosity  of 
cellulose  acetates.  G.  R.  Levi  (Gazzetta,  1938, 
68,  589 — 592). — [with  U.  Villotta].  Vais,  of  for 
solutions  of  fractionally  pptd.  cellulose  di-  and  tri- 
acetatcs  in  various  solvents  are  recorded. 

[with  M.  Monticelli]  .  Milling  of  cellulose  di¬ 
acetate  before  dissolving  it  brings  about  a  marked 
decrease  in  tq  of  the  resulting  solution  in  COMe0. 

O.  J.  W. 

Heterogeneous  equilibrium  of  protein  solu¬ 
tions.  II.  Interaction  of  salts  with  proteins. 
New  type  of  calcium  amalgam  electrode.  N.  R. 
Joseph  (J.  Biol.  Chem.,  1938,  126,  389 — 402;  cf. 
A.,  1937, 1,  80). — Decomp,  of  amalgam  in  the  electrode 
cell  is  prevented  by  a  Cellophane  membrane  which, 
when  in  equilibrium  with  the  solution,  introduces  no 
significant  potential.  Results  obtained  with  the 
electrode  agree  with  those  of  solubility  studies  and 
with  those  obtained  with  flowing  amalgam  electrodes. 
The  effect  of  CaCl2  on  the  activity  coeff.  of  serum- 
albumin  (I),  of  CaCl2  and  NaCl  on  those  of  ^-globulin 
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(II)  and  carboxyhaeinoglobin  (III),  and  of  CaCl2, 
MgCl2,  and  ZnCl2  on  that  of  gelatin  (IV)  has 
been  measured.  In  each  case  the  coeff.  is  reduced, 
the  magnitude  of  the  reduction  increasing  in  the  order 

(III) ,  (I),  (IV),  (II).  W.  McC. 

Solubility  of  “lyophile”  gelatins. — See  B., 
1938,  1461. 

Emission  of  short-wave  ultra-violet  radiation 
in  structure  building.  I.  Radiation  in  typical 
coagulation.  A.  Rabinerson  and  M.  Eilippov 
(Acta  Physicochim.  U.R.S.S.,  1938,  8,  419 — 440) — 
Investigations  with  a  photo -electron  counter  (data 
given)  show  that  the  coagulation  of  sols  of  Ee(OH)3 
by  Na2S04  or  (NH4)2S04,  of  V205  by  KC1,  and  of  Na 
oleate,  but  not  of  As2S3,  by  NaCI  is  accompanied  by 
the  emission  of  ultra-violet  radiation  of  low  intensity. 
Data  obtained  with  yeast  as  detector,  in  agreement 
with  the  above,  show  that  these  coagulations  are 
accompanied  by  a  mitogenetic  effect.  Dilution  of 
the  sols  or  of  the  coagulating  electrolytes  does  not 
produce  the  effect.  Biological  detectors  should  be 
used  in  the  investigation  of  radiation  due  to  physico- 
chemical  processes.  L.  S.  T. 

Electrolyte  coagulation  and  coefficient  of 
electrolyte  activity.  W.  Ostwald  (J.  Physical 
Chem,,  1938,  42,  981 — 1000). — A  summary  of  work 
previously  published  (A.,  1936,  157,  and  subsequent 
abstracts).  C.  R.  H. 

Specific  effects  of  cations  in  the  flocculation 
and  discharge  of  negative  bio-colloids.  H.  G. 
B.  de  Jong  (Chem.  Weekblad,  1938,  35,  783—790).— 
A  review  of  the  flocculation  of  org,  colloids  containing 
C02H  (arabates,  pectates),  phosphatide-  (lecithin, 
nucleates)  and  S04H  (agar,  carragheen,  chondroitin- 
H2S04)  groups  with  electrolytes  and  dehydrating 
agents  (EtOH,  COMe2).  The  results  can  be  explained 
on  modern  electrochemical  theory.  S.  C. 

Surface  solvation  in  disperse  systems.  IV. 
Desolvation  of  rubber  sols  in  media  of  different 
polarities.  V.  Margaritov  and  B.  Kovarskaja 
(Acta  Physicochim.  U.R.S.S.,  1938,  8,  377 — 384). — 
The  coagulation  of  rubber  sols  in  C6H14>  C8H18, 
C2HC13,  CC14,  C6Hc,  and  cyclohexane  by  COMe2, 
and  in  C6H]4,  cyclohexane,  and  C6HG  by  PrOH, 
BuOH,  and  C9H19*OH  has  been  investigated.  The 
amount  of  COMe2  or  PrOH  or  BuOH  required  to 
coagulate  the  sols  increases  with  the  mol.  wt.  of  the 
dispersion  media.  C9H19*OH  produces  no  coagulation 
of  rubber  sols  in  C6H6  or  C6H14.  Systems  in  which 
surface  solvation  is  probable  (CGH14)  arc  more  stable 
than  those  in  which  rubber  undergoes  vol.  solvation 
(CCI4).  L.  S.  T. 

Dissolution  of  insoluble  dyes  in  aqueous 
detergents.  J.  W.  McBain  and  T.  M.  Woo  (J. 
Physical  Chem.,  193S,  42, 1099— 1111).— The  partition 
of  Yellow  AB  between  C6H6  or  PhMe  and  detergents, 
pure  soaps,  and  laurylsulphonic  acid  has  been  in¬ 
vestigated.  The  dye  is  brought  into  aq.  solution 
by  spontaneous  colloid  stabilisation,  the  amount 
increasing  with  increasing  concn.  of  the  detergent  or 
stabilising  colloid.  Stabilisation  is  more  closely 
related  to  surface  activity  than  to  colloidality  of  the 
detergent.  C.  R.  H. 


Peptisation  of  “  oleocarbons  M  in  benzene 
solution  by  organic  acids.  A.  Gillet,  A.  Pirlot, 
and  E.  Moneort  (Bull.  Soc.  chim.  Belg.,  1938,  47, 
525 — 531). — By  addition  of  a  large  vol.  of  light 
petroleum  to  the  solution  obtained  by  extracting 
coal  with  anthracene  oil  and  oleic  acid  (I)  a  ppt.  is 
obtained  of  “  oleocarbon,”  apparently  a  compound 
of  (I)  with  C.  After  washing  thoroughly  to  remove 
residual  (I)  the  product  is  only  partly  sol.  in  C6HG,  but 
is  peptised  by  small  amounts  of  Ac  OH,  (I),  or 
anthracene  oil.  J.  W.  S. 

Cataphoresis  of  gas  bubbles.  A.  Klemm  (Phys- 
ikal.  Z.,  1938,  39,  783 — 793). — Although  the  cata- 
phoretic  velocity  of  solid  particles  is  independent  of 
their  size,  gas  bubbles  migrate  the  more  rapidly  the 
smaller  is  their  diameter.  The  theory  of  cataphoresis 
of  solid  particles  is  extended  to  cover  cataphoresis 
of  spheres  with  a  given  viscosity.  A.  J.  M. 

Equilibrium  between  molecular  and  colloidal 
substances  in  aqueous  soap  solutions.  I. 
Hydrolysis  of  fatty  acid  salts.  J.  Stauee  (Z. 
physikal.  Chem.,  1938,  183,  55 — 85). — The  OH' 
activities  of  solutions  of  Na  stearate,  palmitate, 
myristate,  and  laurate  have  been  determined  potentio- 
metrically,  and  the  data  are  compared  with  data 
of  other  investigators.  The  increase  in  OH'  activity 
which  accompanies  increase  in  concn.  ceases  at  a 
crit.  concn.,  c,  characteristic  of  each  salt,  above 
which  micelle  formation  takes  place.  With  increase 
in  the  no.  of  C  in  the  acid  mol.,  log  c  decreases  linearly. 
A  mechanism  for  the  hydrolysis  based  on  the  form¬ 
ation  of  fatty  acid  double  ions  is  discussed.  The 
mol.  solubility  =  Fc ,  where  F  (  =  ~1),  is  a  function 
of  the  total  concn.  and  depends  on  the  individual 
properties  of  the  colloid.  C.  R.  H. 

Acid-base  theory  of  Bronsted.  P.  C.  van 
Keekem  (Chem.  Weekblad,  1938,  35,  815 — 821). — A 
review  and  a  discussion.  S.  C. 

Dissociating  powers  of  chlorinated  hydro¬ 
carbons.  J.  P.  W.  A.  van  Braam  Houckgeest 
(Chem.  Weekblad,  1938,  35,  790 — 795). — Ionisation 
consts.  (a)  for  NPra4I  dissolved  in  EtCl,  (CH2C1)2  (I), 
CHMeClo  (II),  CH2C1-CHC12  (IH),  CMeCL*  (IV), 
(CHC12)2'(V),  CH2C1-CC13  (VI),  and  CHCl2-CCl3  (VII) 
are  calc,  from  conductivity  measurements  at  25°. 
In  dissociating  power.  (I)  >  (II),  (III)  >  (IV), 
(V)  >  (VI),  and  in  the  group  (I),  (III),  (V),  (III)  is 
the  weakest,  a  increases  with  solubility  except 
with  (III),  in  which  the  salt  dissolves  in  the  undis¬ 
sociated  state.  This  is  ascribed  to  the  high  solvation 
energy  of  the  dipolar  solvent.  S.  C. 

Standardisation  of  hydrogen-ion  determin¬ 
ations.  II.  Standardisation  of  the  pn  scale  at 
38°.  D.  I.  Hitchcock  and  A.  C.  Taylor  (J.  Amer. 
Chem.  Soc.,  1938,  60,  2710—2714;  cf.  A.,  1937,  I, 
620). — From  e.m.f.  measurements  of  cells  of  the  type 
Il^lbuffer  or  acid  solution,  KC1  (satd.),  HC1  (0’1n.)|H2 
(  +  )>  Pn  vals.  have  been  assigned  to  several  standard 
solutions  at  38°,  including  0-1n-HC1  (pH  1*082),  and 
0-1n-AcOH  in  0-lN-NaOAc  (pn  4-655).  These  vals. 
serve  to  establish  a  pn  scale,  which  may  be  used  to 
obtain  the  vals.  of  thermodvnamic  dissociation  consts. 
at  38°.  v  E.  S.  H. 
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First  thermodynamic  ionisation  constant  of 
deuterocarbonic  acid  at  25°.  J.  Curry  and  C.  L, 
Hazelton  (J.  Amcr.  Chem.  Soc.,  1938,  60,  2773 — 
2776). — The  ratio  of  the  consts.  for  II2C03  and 
D2C03,  determined  potcntiometrically  using  a  cell 
without  transference  and  having  quinhy drone  and 
Ag-AgCl  electrodes,  is  Ku  :  KD  :  :  2-68  :  1 . 

E.  S.  II. 

Calculation  of  the  dissociation  constant  of 
weak  acids  in  water-deuterium  oxide  mixtures. 
F.  Brescia  (J.  Amcr.  Chem.  Soc.,  1938,  60,  2811 — 
2813). — Good  agreement  with  experimental  data  is 
obtained  when  a  correction  is  applied  to  the  equation 
of  Konnan  and  La  Mcr  (A.,  1936,  1202). 

E.  S.  H. 

Conductance  and  ionisation  constants  of  prop¬ 
ionic  and  n-butyric  acids  in  water  at  25°.  D. 
Belcher  [with,  in  part,  T.  Shedlovsky]  (J.  Amcr. 
Chem.  Soc.,  1938,  60,  2744— 2747).— Data  for  the 
above  acids  and  their  Na  salts  have  been  determined 
and  limiting  conductances  and  ionisation  consts. 
derived.  Limitations  of  the  extrapolation  method 
for  deriving  these  vals.  for  weak  electrolytes  arc 
discussed.  E.  S.  H. 

Reactivities  and  basic  strengths  of  p-alkyldi- 
methylanilines.  W.  C.  Davies  (J.C.S.,  1938, 

1865 — 1869). — The  dissociation  consts.  (pK)  of  the 
bases  p-CGH4R-NMe2  at  20°  in  50%  EtOH  (R  =  H, 
me,  Et,  PrQ,  Pr3,  BuQ,  $ec.-Bu,  Bu^,  Buv)  have  been 
determined,  and  the  rates  of  their  reactions  with 
Mel  in  aq.  C0Me2  at  35°,  45°,  and  55°  measured. 
There  is  a  linear  relationship  between  pK  and  the  log 
of  the  velocity  coeff.  The  effects  of  the  various 
substituents  in  increasing  the  basic  strength  and  the 
reactivity  to  Mel  are  in  the  order  Me  >  Pr^  >  Buy 
and  Et  >  BuQ  >  Pra  >  H  ~  Bu^.  Possible  explan¬ 
ations  of  this  order  are  discussed.  The  factor  E  in 
the  Arrhenius  equation  is  almost  const.,  the  changes 
in  rate  being  due  to  changes  in  the  factor  P. 

f  F.  J.  G. 

Dissociation  constants  of  piperidine  and ,  its 
homologues.  W.  F.  K.  Wynne-Jones  and  G. 
Salomon  (Trans.  Faraday  Soc.,  1938,  34,  1321 — 
1324). — Data  are  recorded  for  (CH<>)8>NH, 
(CH2)17>NH,  (CH2)15>NMc,  and  (CH2)5NMe.  The 
differences  are  small;  the  introduction  of  Me  has  a 
greater  effect  than  the  size  of  the  ring.  Heats  of 
ionisation  follow  the  same  course.  The  dissociation 
consts.  of  piperidine  in  H20  determined  at  15°  and 
25°  are  respectively  1-10  and  1-15  x  1(H.  E.  S.  H. 

Intra-complex  coloured  compounds.  III. 
Constants  of  alizarin  and  alizarates.  Colori¬ 
metric  determination  of  iron  and  aluminium. 
A.  K.  Babko  (Bull.  Sci.  Univ.  Kiev,  1937,  3,  No.  3, 
49 — 69). — The  absorption  spectra  of  alizarin  (I) 
solutions  at  pR  3 — 13  have  been  studied,  using  a 
series  of  colour  filters.  (I)  behaves  as  a  dibasic 
acid,  HjA,  with  Kt  =  3  X  HP6  and  K2  =  3  x  IQ-10. 
Formation  of  A1  alizarate  (II)  begins  at  pa  3,  and  is 
complete  at  pn  5;  the  salt  is  stable  up  to  pn  11*5, 
above  which  it  decomposes,  yielding  aluminate  and 
fully  dissociated  (I).  The  absorption  spectrum  of 
(II)  is  almost  identical  with  that  of  HA',  over  the 
range  300 — 700  mu. ;  its  dissociation  const,  is  3  X KH. 


That  of  Fe  alizarate  is  L6XKH5,  and  its  absorption 
spectrum  does  not  differ  from  that  of  (II)  or  IIA' 
at  450 — 5S0  mg.,  but  has  an  additional  band  at  600 — 
630  7u\l.  Traces  of  A1  and  Fe  are  determined  in  the 
following  way.  2  ml.  of  0  03%  (I)  are  added  to  the 
solution  (containing  2 — 40  g.  of  A1203  +  Fe203), 
followed  by  1  ml.  each  of  N-NaOAc  and  -AcOH 
(pn  4-6),  and  the  vol.  is  made  up  to  15  ml.  The 
absorption  given  by  the  resulting  solution,  using  a 
filter  absorbing  light  of  X  other  than  450 — 520  mg., 
is  determined,  and  the  Fe  +  A1  content  is  read  from 
an  empirical  curve.  Fe  alone  is  determined  similarly, 
using  a  filter  transmitting  light  of  X  600 — 640  wjjl.  ; 
A1  is  given  by  difference.  R.  T. 

Association  of  acetic  acid,  of  its  three  chlorin¬ 
ated  derivatives,  and  of  n-butyric  and  hexoic 
acids  dissolved  in  benzene  :  dielectric  polaris¬ 
ation  compared  with  cryoscopic  measurements. 
R.  J.  W.  Le  Fevre  and  H.  Vine  (J.C.S.,  1938,  1795 — 
1801). — p  and  €  have  been  determined  for  solutions 
in  C0H0  at  25°  down  to  high  dilution  of  the  above 
acids  and  of  CH2Cl-C02Et,  CHCl2*C02Et,  and 
CCl3*C02Et.  The  three  esters  show  a  linear  de¬ 
pendence  of  c  on  concn.,  and  their  dipole  moments 
arc  2*64,  2*61,  and  2*55  D.,  respectively.  With  the 
three  fatty  acids  small  departures  from  linearity  are 
found  at  concn.  <2%,  indicating  incipient  dissoci¬ 
ation  of  the  double  mols.,  whilst  with  the  chloroacctic 
acids,  especially  CC13*C02H  (I),  there  are  marked 
deviations  indicating  dissociation  to  a  more  polar 
single  mol.  From  the  results  the  degree  of  association 
of  (I)  has  been  calc. ;  the  equilibrium  const,  is  24  1. 
g.-molr1,  and  the  apparent  moment  of  the  double 
mol.  is  1*1  d.  F.  J.  G. 

Association  of  p-toluenesulphonmethylamide 
and  related  compounds  in  solution  :  com¬ 
parison  of  dielectric  polarisation  and  cryoscopic 
measurements.  R.  J.  W.  Le  F£vre  and  H.  Vine 
(J.C.S.,  1938,  1790 — 1795). — If  a  solute  is  associated 
to  a  definite  polymeride  the  dipole  moment  of  which 
may  be  assumed  =  0,  measurements  of  e  may  be 
used  to  determine  the  degree  of  association.  Vais, 
obtained  for  NPhIN*NHPh  do  not  agree  with  those 
obtained  cryoscopically  by  Hunter  (A.,  1937,  II, 
144),  so  that  some  of  the  polymeric  mols.  are  probably 
of  the  highly  polar  open- chain  form,  e  has  been 
measured  for  p-C6H4Me‘S02*0Me  (I),  p- 
C6H4Me-S02*NMe2  (II),  and  p-C6H4Me*S02\NHMe 
(III),  in  CcH6,  CHCLj,  and  Et20,  at  25°.  e  is  a  linear 
function  of  concn.  for  (I)  and  (II)  which  are  not 
associated,  and  for  (III)  in  Et20,  but  in  CBHfi  and 
CHC13  (III)  shows  a  marked  deviation  from  linearity 
duo  to  association.  Vais,  for  the  degree  of  association 
calc,  on  the  assumption  that  a  non-polar  dimeride 
is  present  are  <  those  found  cryoscopically  by 
Chaplin  and  Hunter  (A.,  1937,  I,  513)  and  are  not 
in  agreement  with  the  mass  law.  The  dipole  moments 
of  (I),  (II),  and  (III),  in  C6H6  are  5*18,  5*48,  and 
5*4  d.,  respectively.  F.  J.  G. 

Use  of  dielectric  polarisations  in  the  investig¬ 
ation  of  the  formation  of  intermolecular  com¬ 
plexes  in  solution.  D.  L.  Hammick,  A.  Norris, 
and  L.  E.  Sutton  (J.C.S.,  1938,  1755— 1761).— The 
assumptions  and  the  reasoning  employed  by  Earp  and 
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Glasstone  (A.,  1936,  150)  in  interpreting  their  results 
are  criticised.  Other  methods  for  deriving  vals.  of  the 
association  const,  and  mol.  polarisation  of  an  intermol. 
complex  from  measurements  of  e  for  binary  mixtures 
are  discussed,  and  shown  to  give  improbable  results 
when  applied  to  typical  systems.  It  is  concluded  that 
measurements  of  e  for  solutions  of  the  two  components 
in  a  third  inert  liquid,  combined  with  independent 
(e.g.y  cryoseopic)  estimates  of  the  degree  of  associ¬ 
ation,  can  alone  give  significant  results,  and  that  even 
when  the  degree  of  association  is  unknown  they 
permit  a  qual.  comparison  of  various  systems.  In 
this  way  it  is  shown  that  NEt3  combines  readily,  Pr^20 
less  readily,  and  MeN02  scarcely  at  all,  with  CHC13. 
Data  on  €  for  the  following  systems  are  recorded  : 
CHC13-Et20  at  0°,  CHCl^Pr^O  at  0°  and  25°,  mixed 
solutions  in  C6H6  at  25°  of  CHC13  and  Pr^20,  CHC13  and 
N£t3,  CHC13  and  MeN02,  and  solutions  in  C6H6  at  25° 
of  CHC13,  Pr^O,  NEt3,  and  MeN02.  F.  J.  G. 

Physico-chemical  study  of  reactions  in  organic 
solution.  Use  of  the  specific  inductive  capacity. 
P.  Laurent  (Ann.  Chim.,  1938,  [xi],  10,  397 — 183 ;  cf. 
A.,  1931,  894;  1934,  1212;  1935,  1488).— Details  are 
given  of  the  use  of  measurements  of  €  to  detect 
compound-formation  between  org.  substances  in  inert 
solvents.  Data  on  e  for  a  large  no.  of  systems  consist¬ 
ing  of  solutions  of  pairs  of  substances  (carboxylic 
acids,  phenols,  N  bases)  in  C0Hr>  and  other  solvents  are 
recorded.  The  existence  in  solution  of  the  following 
comjiounds  in  addition  to  those  already  reported  is 
indicated  :  2  :  4-CGH3(NOo)**OH,NHJPh ; 

o-C0H4(NO2)-OH,NPhMe2 ; 

0-,  m and  p-C6H4Me*NH2,PhOH ;  AcOH,C5H5N; 

BzOH,C5H5N  ;  o-C6H4(N02)’OH,C5H5N  ; 
P-C10H/OH,C5H5N;  pyrrole, C5H5N; 

0- NH2-C6H4-C02H,C5H6N ;  0- C6H4(OH)2,2C6H5N ; 
<-CMe:N-OH)2,2C6H6N;  1:3:  5-C6H3(OH)3,2C5H5N ; 

1:3:  5-C6H3(OH)3,3C6H6N ;  quinoline, PhOH ; 
azoxybenzene,  2  :  4-C6H3(N02)2-0H ; 
phenazine,o-N02*C6H44OH ; 
phenazine,2o-N02‘C6H4-OH ; 
phenazine,2  : 4-C6H3(N02)2*0H ; 
phenazine,2[2  : 4-C6H3(N02)2*0H] ; 
(C6H4-NH2)2,o-N02-C6H4*OH  ; 
(C6H4-NH2)2,2o-N02-C6H4-OH  ; 
(C6H4-NH2)2,2  : 4-C6H3(N02)2*0H ; 
(C6H4*NH2)2,2[2  :  4-CBH3(N02)2-0H] 
NHPh-NHo,C5H5N ;  NHPh*NH2,o-N02*C6H4«OH ; 
NHPh-NH2,2[2  :  4-C6H3(N02)2*0H] ; 
(NHPh)2,2  :  4-C6H3(NOo)2*OH  ; 
(NHPh)2,2[2  :  4-C6H3(N02)2-0H] ;  *'(NHPh)2,C5H5N ; 
(NHPh)2,2CBH5N.  PhOH  with  CsnBN  and  piperidine 
with  PhOH  give  abnormal  curves  which  are  inter¬ 
preted  as  indicating  an  equilibrium  between  1  :  1  and 
2  :  1  compounds.  F.  J.  G. 

Evidence  of  a  complex  between  nitrobenzene 
and  carbon  tetrachloride .  B.  Sou£ek  (Coll. 
Czech.  Chem.  Comm.,  1938,  10,  459 — 465). — Varia¬ 
tions  with  composition  of  y,  p,  and  n ,  measured  at  15°, 
20°,  and  44°  for  mixtures  of  PhN02  and  CC14,  indicate 
the  existence  of  a  complex  PhN02,CCl4.  The  deter¬ 
mined  [P]  of  the  complex  is  486*2,  and  since  the 
determined  [P]  of  the  mixtures  agree  closely  with  those 
calc,  from  the  vals.  for  the  complex  and  the  pure 


components,  simple  dissolution  of  the  complex  in 
excess  of  either  component  is  indicated.  F.  H. 

Theory  of  fugacity.  I.  M.  V.  Tovbin.  II. 
Fugacity  of  real  gases.  M.  V.  Tovbin  and  Koza¬ 
kova.  III.  Fugacity  and  activity  of  solutions. 

IV.  Thermodynamics  of  real  solutions.  V. 
Velocity  of  dissolution,  and  activity  of  solutions. 
VI.  Heat  of  evaporation  of  solutions.  VII. 
Diffusion  coefficient,  conductivity,  and  activity 
of  solutions.  VIII.  Activity  and  heat  of  solv¬ 
ation  of  dissolved  substances.  M.  V.  Tovbin 
(Bull.  Sci.  Univ.  Kiev,  1937,  3,  No.  3,  221 — 227, 
229—233,  235—240,  241—245,  247—250,  251—258, 
259 — 263,  265 — 279). — I.  The  fugacity  of  liquids 
and  solids  is  assumed  to  be  identical  with  the  rate  of 
(hypothetical)  expansion  into  vac.  under  given  condi¬ 
tions.  On  this  assumption  many  of  the  characteristic 
properties  of  gases  and  solutions  may  be  derived,  on 
the  basis  of  the  kinetic  theory. 

II.  The  vals.  of  the  fugacity  coeff.  Fj,  of  02  and  C02, 
at  1 — 90  atm.,  calc,  from (7  —  b ),  where 
V  is  the  vol.  of  1  g.-mol.  of  gas  under  the  given  condi¬ 
tions,  and  a  and  b  are  van  der  Waals  consts.,  agree 
well  with  those  derived  by  Lewis’  method. 

III.  The  expression  F $  =  RTQLlltT  fl'325P(v  —  b), 
where  L  is  the  latent  heat  of  vaporisation  of  the  solvent, 
P  is  its  saturated  v.p.,  and  v  is  the  vol.  of  solution 
containing  1  g.-mol.  of  solvent,  is  derived ;  as  a  first 
approximation  F$  =  the  accommodation  coeff. 
Expressions  for  the  activity  of  the  solvent  and  solute 
in  solutions,  and  for  calculating  the  L  of  the  solvent, 
are  further  derived  from  this  expression. 

IV.  Expressions  for  the  saturated  v.p.,  osmotic 
pressure,  depression  of  ftp.  and  elevation  of  b.p.,  of 
solutions  are  derived,  on  the  above  theoretical 
assumptions. 

V.  Expressions  connecting  the  fugacity  and  activity 
of  a  dissolved  solid  with  its  velocity  of  dissolution  are 
derived ;  a  conclusion  is  that  the  activity  of  solutes  in 
dil.  solutions  is  oc  concn. 

VI.  Expressions  for  calculating  the  true  heat  of 
vaporisation  of  solvents  from  solutions,  and  for  the 
approx,  evaluation  of  the  activity  of  such  solvents,  are 
given.  It  is  shown,  on  theoretical  grounds,  that  the 
processes  of  vaporisation  and  condensation  of  pure 
solvents  have  definite  activation  energies,  which  differ 
from  those  in  solutions  by  amounts  equal  to  the 
differential  heat  of  dilution  of  the  solutions.  An 
expression  approx,  connecting  heat  of  dilution  with 
temp,  is  derived. 

VII.  Kohlrausch’s  empirical  equation  connecting 
equiv.  conductivity  with  concn.  is  derived  theoretic¬ 
ally.  An  equation  relating  the  diffusion  coeff.  ivith 
the  activity  coeff.  for  dil.  solutions  is  derived  from  the 
Einstcin-Smoluchowski  formulae. 

VIII.  Expressions  for  the  fugacity  and  activity  of 
dissolved  substances  are  derived,  and  a  method  of 
calculating  by  their  use  the  heat  of  solvation  of  solutes 
is  given;  the  method  applies  only  to  cases  in  which 
compounds  with  solvent  are  not  formed.  R.  T. 

Determination  of  activity  coefficients  from  the 
potentials  of  concentration  cells  with  trans¬ 
ference.  D.  A.  MacInnes  and  A.  S.  Brown  (Chem. 
Rev.,  1936,  18,  335 — 346). — Vals.  of  the  activity 
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coeffs.  of  NaCl  and  AgN03  in  aq.  solution  at  25°  are 
calc,  from  measured  potentials  of  concn.  cells  with 
liquid  junctions,  and  transference  nos.  Ch.  Abs  (e) 

Copper  thioaluminates.  G,  G.  Monselise  (Gaz- 
zetta,  1938,  68,  600—001 ;  cf.  A.,  1937, 1,  628).— The 
thermal  diagram  of  the  system  Cu2S-A12S3  up  to  about 
1200°  shows  the  existence  of  the  compound 
4Cu2S,A12S3,  analogous  to  4Cu2S,SiS2.  0.  J.  W. 

Relationship  of  beryllium  to  the  vitriol-form¬ 
ing  group  and  the  alkaline-earth  metals.  IV. 
III.  Double-salt  formation  between  potassium 
and  beryllium  sulphates  in  comparison  with 
that  of  the  vitriols.  (Polytherms  of  the  ternary 
system  BeS04-K2S04-H20  between  0°  and  100°.) 
W.  Schroder  [with  W.  Kleese]  (Z.  anorg.  Chem., 
1938,  239,  399— 417).— The  0°,  26°,  50°,  75°,  and 
99*5°  isotherms  of  the  system  have  been  determined. 
The  only  double  salt  is  K^S04,BcS04,2H20,  which  has 
a  wide  region  of  stability  over  the  whole  temp,  range. 
The  25°  isotherm  differs  markedly  from  that  given  by 
Britton  and  Allmand  (J.C.S.,  1921,  119,  1463),  whose 
work  is  criticised.  F.  J.  G. 

Transition  point  of  calcium  sulphate  in  water 
and  concentrated  sea- water.  T.  Toriumi  and 
R.  Haka  (Tech.  Rep.  Tohoku,  1938, 12,  572—590).— 
The  transition  points  between  CaS04,2H20  (I)  and 
CaSO4,0,5H2O,  and  between  (I)  and  the  insol.  form  of 
CaS04  (HI),  as  measured  by  solubility  determinations, 
arc  9S*4°  and  38°,  respectively,  in  contact  with  pure 
H20.  The  transition  points  are  lowered  progressively 
with  increasing  [NaCl],  and  from  the  data  obtained  the 
free  energy  changes  of  the  transitions  at  various  temp, 
and  the  heats  of  hydration  at  the  transition  points  are 
deduced.  The  solubility  of  (III)  in  H20  and  in  NaCl 
solutions  (16 — 163  g.  per  1.)  has  been  measured  at 
40—100°.  J.  W.  S. 

Alkaline  earth  arsenates.  System  As206- 
BaO-H20  at  17°.  H.  Guerin  (Bull.  Soc.  chim., 
1938,  [v],  5,  1472 — 1478). — A  detailed  account  of 
work  already  noted  (A.,  1938,  I,  359).  E.  S.  H. 

Binary  system  cadmium  nitrate-water  :  vapour 
pressure -temperature  relations.  W.  W.  Ewing 
and  W.  R.  F.  Guyer  (J.  Amer.  Chem.  Soc.,  1938,  60, 
2707 — 2710). — Data  for  the  concn.  range  0 — 86%  and 
20 — 60°  are  recorded.  Babo’s  const,  increases 
appreciably  with  rising  temp,  in  this  system.  E.  S.  H. 

System  water-sulphur  trioxide.  H.  C.  S. 
Snethlage  (Rec.  trav.  chim.,  1938,  57,  1311). — 
Incorrect  vals.  for  h  =  previously  published 

(cf.  A.,  1937,  I,  517)  are  corr.  C.  R.  H. 

Magnetochemical  studies.  XXX.  Phase 
relationships  and  magnetic  behaviour  in  the 
system  chromium-selenium.  H.  Haraldsen  and 
F.  MEiorED  (Z.  anorg.  Chem.,  1938,  239,  369 — 394). — 
Z-Ray  investigations,  and  measurements  of  x>  in 
the  system  Cr-Se  between  50  and  60  at.-%  of  Se  show 
the  existence  of  three  homogeneous  phases  separated 
by  two-phase  regions,  viz.,  a  hexagonal  a-phase, 
B-8  type,  a  (3-phase  of  lower  symmetry,  possibly 
monoclinic,  and  a  hexagonal  y-phase  which  has  a 
structure  nearly  related  to  that  of  the  a-phase  and  is 
probably  of  B-8  type  with  vacant  spaces  in  the  Cr 


lattice.  The  a-phase  extends  from  50  at.-%  Se,  with 
a  3*68,  c  6-02  a.  (cf.  A.,  1927,  815),  to  ~53*5  at.-%  Se, 
with  a  3*67,  c  5*985  a.  The  (3-phasc  extends  from 
^54*5  at.-%  Se,  with  a  6*35,  b  3*64,  c5-93  a.,  to  ~58 
at.-%  Se,  with  a  6*29,  b  3*60,  c  5*84  A.  The  y-phase 
extends  from  ~59  to  ^60  at.-%  Se,  the  lattice 
dimensions  being  approx,  const.,  viz.,  a  3*60,  c  5*78 — 
5*77  a.  x  has  been  measured  from  —183°  to  320°. 
Ferromagnetism  docs  not  occur,  and  from  57*85  to 
58*85  at.-%  of  Se  the  simple  Curie  law  holds ;  for  the 
other  preps,  the  Curie-Weiss  law  holds,  with  negative 
and  usually  small  vals.  for  0.  The  mol.  moments  are 
in  approx,  agreement  with  the  theoretical  vals.  for 
ionic  binding.  The  systems  Cr-S,  Cr-Se,  and  Cr-Tc 
are  compared.  F.  J.  G. 

Piezometric  researches.  IV.  Influence  of 
high  pressures  on  the  fusion  curve  of  binary 
mixtures.  L.  Defeet  (Bull.  Soc.  chim.  Belg., 
1938,  47,  461 — 517). — Data  are  recorded  for  the 
binary  systems  p-C6H4Cl2-/?-C6H4Br2,  NH2Ph~PhOH, 
o-cresol-w-crcsol,  cycZohexane-NH2Ph,  and  C6H14- 
PhN02.  The  variations  in  the  fusion  curves  with 
increasing  pressure  are  in  accord  with  previous 
observations  (cf.  A.,  1935,  1060).  J.  W.  S. 

Heats  of  combustion  of  diamond  and  of 
graphite.  R.  S.  Jessup  (J.  Res.  Nat.  Bur.  Stand., 
1938,  21,  475 — 490). — The  average  val.  for  the  heat 
of  combustion  to  C02  of  three  graphites  is  393*396 
international  kilojoules  per  mol.  at  25°  and  1  atm. 
Of  two  samples  of  diamond,  the  finer  gave  395*771 
and  the  coarser  395*287  international  kilojoules  per 
mol.  at  25°  and  1  atm.  The  difference  between  the 
two  vals.  is  not  explained,  but  it  is  not  considered  to  be 
due  to  the  two  types  of  diamond  discovered  by 
Robertson  et  at.  (cf.  A.,  1934,  583).  The  val.  for  the 
coarser  specimen  is  considered  the  more  reliable  as 
the  possibility  of  surface  effects  is  less.  C.  R.  H. 

Heat  and  free  energy  of  formation  of  carbon 
dioxide,  and  of  the  transition  between  graphite 
and  diamond.  F.  D.  Rossini  and  R.  S.  Jessup 
(J.  Res.  Nat.  Bur.  Stand.,  1938,  21,  491 — 513). — 
Existing  data  for  the  entropies  of  02,  C02,  graphite, 
and  diamond,  and  for  the  heats  of  combustion  of  the 
two  latter  substances,  are  reviewed,  and  “  best  ” 
vals.  for  the  heats,  entropies,  and  free  energies  of 
formation  of  C02  and  of  transition  between  graphite 
and  diamond  are  selected.  C.  R.  H. 

Heats  of  combustion  of  anthracite  cokes  and 
of  artificial  and  natural  graphites.  P.  H.  Dewey 
and  D.  R.  Harper  (J.  Res.  Nat.  Bur.  Stand.,  1938,  21, 
167 — 474). — The  heats  of  combustion,  q ,  of  30 
anthracite  cokes  of  six  different  H  contents  and  of  two 
artificial  and  four  natural  graphites  have  been 
measured,  q  increases  almost  linearly  with  H 
content,  but  there  is  no  definite  relation  between  q  and 
adsorptive  capacity  towards  C02.  C.  R.  H. 

Heats  of  formation  of  various  nitrides.  S. 
Satoh  (Sci.  Papers  Inst.  Phys.  Chem.  Res.  Tokvo, 
1938,  34,  1356 — 1363). — By  tabulating  the  heats  of 
formation  of  various  nitrides  and  azides  against  the 
at.  nos.  of  their  constituent  elements,  the  heats  of 
formation  of  the  nitrides  of  As,  Se,  Br,  and  Hf  have 
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been  predicted  as  follows  :  0-o(N„)  -f*  As  “  AsN  — 
33*9 ;  0-5(N,)  +  Sc  =  SeN  +  75-0;  0*5(Nt>)  + 

l'5(Br2Hq.)  =  NBr3  -  80-3 ;  0*5(N2)  +  Hf  =HfN  + 

78*3  kg.-cal.  W.  R.  A. 

Heats  of  organic  reactions.  VII.  Additions 
of  halogens  to  olefines.  J.  B.  Conn,  G.  B.  Kistia- 
kowsky,  and  E.  A.  Smith  (J.  Amer.  Cliem .  Soc., 
1938,  60,  2704—2771 ;  cf.  A.,  1938,  I,  199).— The 
following  heats  of  reaction  (in  g.-cal.  per  g.-mol.) 
refer  to  355°  K.  and  1  atm.  total  pressure  :  C0H4  + 
Br„  =  G>HjBr2  -  29,058±300,  C3H0  +  Br„ 
C3HftBi\>*-  29,412 ±200,  CH„:CHEt  +  Br2  = 
CH2Br*CHBrEt  -  29,585±200,  irans-CHMoICHMe 
+Br2  =  t-CHBrMc-CHBrMe  -  29,075±200,  cis- 
CHMelCHMc  +  Br«  =  d  Z-CHBrMe-CHBrMe  - 
39,177±200,  CMcoXHMe  +  Br2  =  CMe.Br-CHBrMe 

-  30,394±200,  C2H4  +  Cl2  -  C2H4C12  -  43,653±120. 

A  rule,  which  permits  the  calculation  of  accurate  heats 
of  addition  of  H  halides  and  of  substitution  of  Br, 
is  formulated.  E.  S.  H. 

Relation  between  heats  of  fusion  of  inter- 
metallic  compounds  and  the  m.p.  ;  calculation 
of  heats  of  formation  and  of  mixing.  0.  Kuba- 
schewski  and  E.  Weibke  (Z.  Metallic.,  1938,  30, 
325 — 326). — If,  in  the  formation  of  a  compound 
A mBn  (m.p.  =  T°abs.)  between  two  metals  A  and  B 
with  heats  of  fusion  Qx  and  Q2 ,  the  heat  evolved  in 
mixing  the  liquid  metals  is  $3,  and  QlX  is  the  heat  of 
formation  of  the  compound,  then  Q±  —  =  3*5jP 

—  {mQx  +  nQ2)y  where  m  and  n  are  the  at.-%  of  the 

components.  Vais,  of  #4,  (?3,  and  T  are  tabulated 
for  21  intermetallic  compounds.  A.  R.  P. 

Heats  of  dissolution  and  heats  of  reaction  in 
liquid  ammonia.  V.  Alkali  and  alkaline -earth 
metals.  F.  C.  Schmidt,  F.  J.  Studer,  and  J. 
Sottysiak  (J.  Amer.  Chem.  Soc.,  1938,  60,  2780 — 
2782;  cf.  A.,  1937,  I,  138). — Procedure  for  the  prep, 
of  pure  Rb  and  Cs  from  their  halides  is  described. 
The  at.  heats  of  dissolution  of  K,  Rb,  and  Cs  over  a 
fairly  wide  concn.  range  are  zero ;  those  of  Li,  Ca,  Ba, 
and  Sr  have  been  determined  at  different  concns. 
and  these  metals  are  shown  to  have  a  negative  heat 
of  dilution.  E.  S.  H. 

Heats  of  dissolution  of  gaseous  di-  and  tri- 
methylamines .  A.  Patterson,  jun.  [with  W.  A. 
Frlsing]  (J.  Amer.  Chem.  Soc.,  1938,  60,  2693 — 
2695). — The  relation  between  the  heat  of  dissolution 
in  g.-cal.  per  mol.  ( — AH)  and  dilution  in  mol.  H20 
per  mol.  amine  (AT)  is  given  by  — *AH1(NHMe2)  = 
12,470  +  035149JV  and  -AH2(NMe3)  =  12.344  + 
0*3 1645V.  E.  S.  H. 

Effects  of  dipole  interaction  on  heats  of  ad¬ 
sorption.  J.  K.  Roberts  (Trans.  Faraday  Soc., 
1938,  34,  1342 — 1346), — Theoretical.  The  variation 
of  heat  of  adsorption  with  fraction  of  surface  covered 
is  considered  for  the  adsorption  of  vapours  with  a 
permanent  dipole  moment  on  conductors.  The 
variation  is  small  for  typical  mols.,  since  the  effects 
of  dipole  interaction  and  of  the  van  der  Waals 
attraction  between  the  adsorbed  mols.  are  of  the 
same  order  and  of  opposite  sign.  E.  S.  H. 

Induced  dipoles  and  the  heat  of  adsorption  of 
argon  on  ionic  crystals .  J.  K.  Roberts  and 


W.  J.  C.  Orr  (Trans.  Faraday  Soc.,  1938,  34,  1346 — 
1349). — The  electrostatic  field  at  points  equidistant 
from  four  ions  near  the  surface  of  a  100  plane  in  a 
body-centred  alkali  halide  crystal  has  been  calc. 
The  effect  of  the  dipole  induced  by  this  field  in  A 
adsorbed  by  Csl  makes  the  variation  in  heat  of  adsorp¬ 
tion  with  fraction  of  surface  covered  considerably 

<  it  would  bo  if  only  van  der  Waals  forces  were 

acting.  E.  S.  H. 

Conductance  of  dilute  solutions  of  alkali 
iodides  in  dimethylamine.  E.  Swift,  jun.  (J. 
Amer.  Chem.  Soc.,  1938,  60,  2611 — 2614). — Data 
recorded  for  Nal,  KI,  and  Lil  agree  qualitatively 
with  the  Kraus  and  Fuoss  theory  (A.,  1934,  967). 
Li*  is  probably  solvated  by  NHMc2.  E.  S.  H. 

Conductivities  of  concentrated  mixtures  of 
the  nitrates  of  uni-,  hi-,  and  ter-valent  cations  in 
aqueous  solution.  P.  Van  Rysselberghe  and 
G.  Lee  (J.  Amer.  Chem.  Soc.,  1938,  60,  2776—2779). 
— Conductivities  of  20  binary  mixtures  have  been 
measured  at  total  equiv.  concns.  of  1 — 5n.  The 
vals.  arc  <  those  calc,  from  the  simple  mixture 
rule,  except  for  Cr(N03)3  -j-  Cd(N03)2  and  Cr(N03)3  + 
A1(N03)3.  The  deviation  is  the  greater  the  greater  is 
the  difference  of  the  conductivities  of  the  single  salts. 

E.  S.  H. 

Dispersion  of  conductivity  of  multivalent 
electrolytes  in  aqueous  solution.  J.  P.  van  der 
Hammen  (Physica,  1938,  5,  833—844;  cf.  A.,  1938, 
I,  519). — The  increase  in  conductivity  of  aq.  solutions 
of  multivalent  electrolytes  at  high  frequency  (X  S  m.) 
is  only  qualitatively  in  accord  with  the  Debye- 
Falkenhagen  theory.  For  aq.  [Co  en3][Fe(CN)6]  the 
effect  is  >  that  calc,  on  the  assumption  that  free 
ions  only  contribute  to  the  increase.  It  is  considered 
probable  that  ion  pairs  may  also  add  to  the  effect 
through  dipolar  adsorption.  J.  W.  S. 

Conductivity  of  hydrogen  halides  in  anhydrous 
acetic  and  propionic  acids.  M.  Heasko  and  E. 
Michalski  (Rocz.  Chem.,  1938,  18,  220 — 227). — 
The  conductivity  (k)  of  HC1  in  anhyd.  AcOH  is 

<  of  HBr;  that  of  HI  cannot  be  determined,  owing 
to  decomp.  The  k  of  HC1  in  anhyd.  EtC02H  is 
zero,  and  of  HBr  <  HI.  In  AcOH  max.  k  is  obtained 
with  m-HCI  or  l-4M-HBr,  and  min.  k  with  0-3m-HC1  or 
0*025M-HBr ;  this  is  in  disagreement  with  the  Walden 
formula,  according  to  which  the  concn.  at  which  min. 
k  is  obtained  depends  onlv  on  the  e  of  the  solvent. 

R.  T. 

Effect  of  a  non-conducting  admixture  of  Sb2S3 
on  the  conductivity  of  solid  Ag0S.  P.  Z.  Fisher 
(Bull.  Sci.  Univ.  Kiev,  1937,  3,  No.  3,  139—149).— 
The  conductivity  of  Ag2S  is  lowered  by  admixture  of 
Sb2S3,  to  an  extent  cc  concn.  of  the  latter.  It  rises 
with  increasing  temp.,  gradually  below  120°,  rapidly 
above  it,  owing  to  formation  of  a  conducting  double 
compound.  R.  T. 

Transport  numbers  of  paraffin  chain  salts  in 
aqueous  solution.  II.  Reply  to  objections. 
G.  S.  Hartley.  III.  Measurements  on  salts  : 
influence  of  valence  and  nature  of  the  gegenion. 
C.  S.  Samis  and  G.  S.  Hartley  (Trans.  Faraday 
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Sdcf,  1938,  ;  34;  1283— 1288,  1288— 1305)  —II.  A 
reply  to- criticism  (cf.  A.,  1936,  799). 

IIIJ  Conductivities  and  transport  nos.  have  been 
determined  for  r  cetylpyridinium  chloride,  acetate, 
iodide,  oxalate,  and  sulphate,  trimethylcetylam- 
monium  sulphate,  trimethyldodecylammonium 
bromide,  and  Ag,  Zn,  and  Cu  dodecyl  sulphates  in 
H20  at  35 — 50°.  Changes  in  conductivity  observed 
when  the  gegenion  associated  with  a  given  paraffin 
chain  ion  is  changed  are  due  to  changes  in  the 
fraction  of  gegenions  attached  to  tlie  micelle  and  in 
the  size  of  the  micelle.  In  this  respect,  sp.  properties 
of  the  gegenions  are  at  least  as  important  as  their 
valency ;  as  regards  mobility  of  the  micelle,  the 
valency  of  the  gegenion  appears  to  be  predominant, 
and  there  is  little  sp. .  influence.  Sp.  variations  of 
size  are  levelled  out  by  admixture  with  simple  salts. 

.  .  .  E.  S.  H. 

Interpretation  of  an  experiment  of  Chanoz 
and  P  on  thus  on  the  electrolysis  of  dichromated 
gelatin.  J.  S'wtngedauw  (Compt.  rend.  Soc.  Biol., 
1938,  128,  1144 — 1146). — The  coloured  zones  de¬ 
scribed  by  Chanoz  and  Ponthus  (ibid.)  1934,  115, 
522)  are  due  to  formation  of  a  colourless  isoelectric 
zone, '  development  of  a  red  zone  of  chromic  acid 
being  caused  by  migration  of  Cr207"  across  the 
isoelectric  portion.  H.  G.  R. 

Thermodynamics  of  a  two-electrode  system 
with  two  unretarded  ionic  transitions  in  the 
absence  of  a  current.  E.  Lange  and  K.  Nagel 
(Z.  Elektrochem.,  193S,  44,  792 — 813 ;  cf.  A.,  1935, 
1204  ;  1936,  430). — Theoretical.  J.  W.  S. 

Theoretical  studies  on  electrode  potential. 
HI.  Absolute  value  of  single  electrode  potential. 
IV.  Solvent  action  of  liquid  ammonia  on 
ionic  crystals.  V.  Standard  electrode  poten¬ 
tials  in  liquid  ammonia.  S.  Makishima  (J.  Chem. 
Soc.  Japan,  1935,  56,  1192—1198;  1936,  57,  285— 
296,  297 — 307). — The  standard  electrode  potential  of 
halogens  and  metals  in  liquid  NH3  has  been  calc. 

Ch.  Abs.  (e) 

Studies  with  the  glass  electrode  in  alkaline 
solutions.  D.  O.  Jordan  (Trans.  Faraday  Soc., 
1938,  34,  1305 — 1310). — The  deviation  A  of  glass 
electrode  potentials  from  H  electrode  potentials  for 
alkaline  solutions  of  Na\  Li*,  K*,  Ca**,  Sr**,  and  Ba** 
at  different  pa  and  ionic  concns.  m  is  given  by  log 
A  =  Apn  '+  B  log  in  —  C\  where  pn'  is  the  apparent 
pa  obtained  if  the  glass  electrode  potentials  are 
treated  as  H  electrode  potentials,  and  A,  B,  and  C 
are  consts.  .  E.  S.  H. 

Metal-metal  oxide  electrodes.  I.  Tungsten 
and  molybdenum  electrodes.  C.  T.  Abichandani 
and  S.  K.  K.  Jatkar  (J;  Indian  Inst.  Sci.,  1938, 
21,  A,  345 — 361). — The  dependence  of  the  potential 
on  pR  for  a  no.  of  metallic  electrodes  has  been  studied. 
W,  Mo,  and  Sb  give  a  linear  relationship  over  the 
range  jhi  3  to  8.  In  an  atm.  of  H2,  but  not  in  air 
or  02,  a  bright  W  electrode  gives  the  theoretical 
relationship  from  pn  2-8  to  9-4,  the  e.m.f.  against  the 
saturated  calomel  electrode  being  given  by  E  — 
—  0-212  +  0-0591pn,  at  25°,  and  the  temp,  coeff.  being 
0-00116  v.  per  degree.  From  these  data  the  heat 
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of  formation  of  the  surface  oxide  is  194  kg.-cal.,  in 
agreement  with  thermochemical  vals.  for  W03.  A 
polished  Mo  electrode  in  H2  gives  the  theoretical 
relationship  from  pn  5  to  7.  F.  J.  G. 

Electrolytic  reduction  potentials  of  organic 
compounds.  XXVI.  Standard  electrolytic  re¬ 
duction  potential-pn  curve.  I.  Tachi  (J.  Agric. 
Chem.  Soc.  Japan,  1938,  14,  1286 — 1296;  cf.  A., 
1937.,  I,  567). — The  relation  of  the  standard  elec¬ 
trolytic  reduction  potential  IT0'  to  the  pa  of  the  elec¬ 
trolytic  solution  is  discussed  with  regard  to  the 
dissociation  consts.  of  a  reducible  compound  as 
well  as  of  its  reduced  form.  The  inflexions  of  the 
iy-p,!  curve  for  neutral-red  (redox  system)  are  in 
fair  agreement  with  theory.  Kb  for  neutral-red, 
and  Kb  and  Ka  for  the  leuco-base,  calc,  from  the 
inflexion  points,  are  3-2  x  10~7, 1  -3  X  10~9,  and  3-2  x  10~9, 
respectively,  at  25°.  In  the  case  of  benzoylacetone 
(irreversible  reduction  system)  the  inflexions  of  the 
curve  do  not  agree  so  well  with  theory,  but  its  shape 
approximates  to  the  theoretical  form.  At  25°  the 
calc.  Ka  is  3-2  x  10-7,  and  the  first  and  second  Ka  for 
reduced  benzoylacetone  are4-0xl0~4  and  l-0xl0“n, 
respectively.  J,  N.  A. 

Streaming  of  electrolytes  in  reduction  at  the 
dropping  mercury  electrode H.  J.  Antweiler 
(Z.  Elektrochem.,  1938,  44,  831 — 840). — Anomalous 
max.  in  the  c.d.-p.d.  curves  for  the  electrolysis  of 
solutions  with  a  dropping  Hg  cathode  are  traced  to 
disturbances  in  the  diffusion  layer  at  the  Hg  surface, 
due  to  streaming  in  the  electrolyte  solution.  The 
streaming  can  be  rendered  visible ;  it  is  influenced 
by  the  positions  of  the  electrodes,  but  not  by  a 
strong  magnetic  field  or  hy  superimposing  an  a.c. 
Streaming  can  be  caused  by  momentarily  breaking  the 
circuit.  E.  S.  H. 

Cathodic  polarisation  of  iron  in  nitric  acid. 
M.  Karschulin  (Arh.  Hemiju,  1938,  12,  125 — 
131). — Fluctuations  of  the  potential  developed  at  an 
Armco-Fe  cathode  (Pt  anode)  in  9-2,  14-5,  and  11 -6n- 
HN03  at  different  c.d.  are  recorded.  The  results 
obtained  are  analogous  to  those  reported  by  Effing¬ 
ham  (A.,  1932,  705)  for  a  Pt  cathode  in  HN03,  and 
are  explained  on  the  basis  of  Effingham’s  results, 
taking  into  consideration  Karschulin’s  previous 
findings  (A.,  1935,  706,  1325).  R.  T. 

Passivity  of  iron  and  steel  in  nitric  acid  solu¬ 
tion.  XXIII.  Y.  Yamamoto  (Bull.  Inst.  Phys. 
Chem.  Res.  Japan,  1938,  17,  751— 794).— The 
electrode  potential  of  Fe  in  HN03  is  raised  by 
addition  of  Fe(N03)3,  Hg(N03)2  or,  AgN03,  and  the 
metal  becomes  more  readily  passive  in  these  solutions. 
The  addition  to  HN03  of  nitrates  of  Na,  Mg,  Al, 
Mn,  Zn,  Cr,  Co,  Ni,  and  Cu  has  no  effect  on  the 
passivity.  .  A.  J.  M. 

Oxidation-reduction  phenomena  in  electro¬ 
lysis  by  sparking.  P.  Jolibois  (Bull.  Soc.  chim., 
1938,  [v],  5,  1429— 1441).— A  lecture. 

Classical  statistical  mechanical  formulation  of 
the  absolute  rate  of  reaction  in  a  general  chemi¬ 
cal  system.  K.  Hi  rota  and  J.  Horiuti  (Sci. 
Papers  Inst.  Phys.  Chem.  Res.  Tokyo,  1938,  34, 1174— 
1180).— The  statistical  mechanical  method  of  calculat- 
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ing  the  abs.  rate  of  reaction  (A.,  1938, 1,  255)  has  been 
extended  to  cover  thermal  reactions.  A.  J.  M. 

Hydrodynamic  theory  of  detonation .  H .  Lang- 
weiler  (Z.  tech.  Physik,  1938,  19,  271—283).— 
Theoretical.  A.  J.  M. 

Theory  of  explosion  phenomena.  W.  Jost  and 
L.  yon  Muffling  (Z.  physikal.  Chem.,  1938,  183, 
43 — 54). — The  mathematical  theory  of  chain  reactions 
during  explosions  is  discussed.  C.  R.  H. 

Explosion  wave  in  gas  mixtures.  P.  Laffitte 
(Recz.  Chem.,  1938,  18,  195 — 209). — A  lecture. 

R.  T. 

Auto -inflammation  of  gaseous  mixtures  at 
short  [time]  lags.  I.  Auto-inflammation  of 
mixtures  of  hydrogen  with  air.  V.  Stern,  B. 
Kravetz,  and  A.  Sokolik  (Acta  Physicochim. 
U.R.S.S.,  1938,  8,  461 — 180). — The  auto-inflammation 
of  H2  +  air  mixtures  has  been  investigated  over  a  vide 
range  of  composition,  pressure,  and  temp.  Semenov's 
formula  is  applicable  to  the  upper  limit  of  inflamma¬ 
tion.  Inflammation  lags  are  independent  of  temp. 
Tp1'5  =  const,  expresses  the  relationship  between 
pressure  and  lag.  The  lag  has  a  min.  val.  for  a  mixture 
containing  34%  of  H2.  The  auto-inflammation  of 
H2-air  mixtures  in  an  explosion  engine  is  discussed. 

L.  S.  T. 

Energetic  study  of  combustion  at  constant 
volume.  Fictitious  and  actual  combustion.  L. 
Reingold  (Compt.  rend.,  1938,  207,  717 — 719;  cf, 
B.,  1938,  1120). — A  general  expression  is  derived  by 
which  the  temp,  of  combustion  of  gaseous  mixtures 
containing  hydrocarbons  and  H2  may  be  calc,  from  a 
"  fictitious  ”  combustion  temp.,  obtained  by  assuming 
no  dissociation  of  the  products.  A.  J.  E.  W. 

Existence  of  two  slow  homogeneous  mechan¬ 
isms  in  the  oxidation  of  mixtures  of  hydrogen 
and  carbon  monoxide.  M.  Prettre  (Compt.  rend., 
1938,  207,  674—676;  cf.  A.,  1937,  1,  523).— Introduc¬ 
tion  of  H2  into  C0-02  mixtures  at  540°  results  in 
complete  oxidation  of  the  H2  and  of  part  of  the  CO. 
The  initial  rate  of  oxidation  at  first  increases  rapidly 
with  the  [H2],  and  then  remains  const,  or  decreases 
slowly  over  a  large  [H2]  range ;  a  less  pronounced 
increase  occurs  at  high  H2  pressures.  These  results 
indicate  the  existence  of  two  mechanisms,  in  close 
analogy  with  the  oxidation  of  H2.  Inflammation  at 
low  pressures  is  prevented  by  partial  inhibition  of 
chain  branching  by  the  CO,  A.  J.  E.  W. 

Application  of  the  tube  method  for  the  meas¬ 
urement  of  the  normal  speed  of  flame  propag¬ 
ation  in  gases.  L.  Chitrin  (Tech.  Phys.  U.S.S.R., 
1937,  4,  110 — 120). — Investigations  with  mixtures  of 
C6H6  or  CO  with  air  show  that  the  speed  of  uniform 
flame  movement  is  not  characteristic  of  the  normal 
speed  of  propagation  but  oc  the  quantity  of  mixture 
ignited  in  unit  time,  and  depends  on  the  dimensions  of 
the  flame  surface  and  conditions  of  propagation.  The 
val.  of  the  normal  speed  of  inflammation  must  be 
determined  as  the  ratio  of  the  vol.  of  fuel  mixture 
consumed  in  unit  time  to  the  area  of  surface  of  in¬ 
flammation.  The  tube  method  allows  accurate 
determination  of  the  normal  speed  if  the  shape  and 


dimensions  of  the  flame  surface  corresponding  with 
the  stage  of  uniform  movement  are  recorded. 

N.M.  B. 

Systems  of  14  Knallgas  M  with  hydrogen  chlor¬ 
ide,  carbonyl  chloride,  and  difluorodichloro- 
methane  (44freonM)  as  extinguishers.  J.  J. 
Valkenburg  (Rec.  trav.  chim.,  1938, 57, 1283 — 1293). 
— When  plotted  on  triangular  diagrams  the  explosion 
regions  of  H2-02-HCl  and  of  H2-02-C0Cl2  are 
bounded  by  parabolic  curves,  but  an  irregular  curve  is 
obtained  with  H2-02-CCl2F2.  The  irregularities  are 
attributed  to  side  reactions.  The  data  are  discussed. 

C.  R.  H. 

Explosion  limit  curves.  III.  Systems  H2- 
02-N2,  H2-02-C02,  and  H2-02-A.  A.  J.  Valken¬ 
burg  (Rec.  trav.  chim.,  1938,  57,  1276 — 1282). — The 
transition  from  non-explosive  to  explosive  state  at  the 
lower  explosion  limit  previously  observed  (cf.  A., 
1938, 1,  626)  is  discussed  theoretically.  C.  R.  H. 

Oxidation  of  monogermane  and  digermane. 
H.  J.  Emeleus  and  E.  R.  Gardner  (J.C.S.,  1938, 
1900 — 1909). — Slow  oxidation  of  GeH4  at  160 — 183° 
occurs  in  accordance  with  GeH4  -f  202  =  Ge02  + 
2H20.  The  reaction  is  catalysed  by  Ge02  which  is 
deposited  on  the  walls  of  the  reaction  vessel  and  per¬ 
mits  oxidation  to  occur  about  100°  lower  than  on  a 
clean  glass  surface.  At  160 — 183°  the  catalysed 
reaction  is  approx,  of  zero  order  with  respect  to  02 
and  second  order  with  respect  to  GeH4.  Ignition  of 
GeH4-02  mixtures  in  glass  vessels  is  preceded  by  an 
induction  period.  The  ignition  temp,  is  lowered  by 
increasing  the  proportion  of  GeH4  and  by  the  presence 
of  Ge02,  which  also  eliminates  the  induction  period. 
Photochemical  oxidation  of  GeH4  takes  place  in 
accordance  with  2GeH4  +  302  =  H2  -f  2H20  + 
Ge204H2.  The  ignition  temp,  of  Ge2H0-O2  mixtures 
is  about  150°  <  that  of  GeH4-02  mixtures ;  the 
reaction  is  represented  by  2Ge0HQ  -f  702  ==  4Ge02  + 
6H20.  ~  E.  S.  H. 

Explosive  limits  of  gaseous  mixtures.  IV. 
Acetylenic  mixtures.  R.  Bresquer,  M.  Rivin,  and 
A.  Sokolik  (Acta  Physicochim.  U.R.S.S.,  1937,  7, 
749—754;  cf.  A.,  1936,  I,  1468).— The  possibility  of  a 
spontaneous  growth  of  the  explosion  wave  has  been 
demonstrated  in  the  case  of  C2H2-air  mixtures.  The 
zone  defined  by  the  explosive  limits  has  two  min.,  as 
previously  found  for  H2--air  mixtures.  This  is  probably 
due  to  a  fall  of  the  temp,  of  ignition  in  the  short  lag 
depending  on  the  dilution  of  both  types  of  mixtures. 

'  W.  R.  A. 

(A)  Mechanism  of  chain  breaking  in  the  ther¬ 
mal  decomposition  of  ethane.  (B)  Reaction 
chains  in  the  thermal  decomposition  of  hydro¬ 
carbons,  Comparison  of  methane,  ethane,  pro¬ 
pane,  and  hexane.  J.  E.  Hobbs  and  C.  N,  Hin- 
SHELwood.  (C)  Chain  reaction  in  the  thermal 
decomposition  of  diethyl  ether.  J.  E.  Hobbs 
(Proc.  Roy.  Soc.,  1938,  A,  167,  438—446,  447—455, 
456 — 463). — (a)  The  inhibition  of  the  reaction  by  the 
presence  of  NO  has  been  investigated  at  four  different 
C2H6  pressures,  between  50  and  450  mm.  The 
predominant  mechanism  for  chain  ending  in  the 
absence  of  NO  is  a  ternary  collision  between  two  radi- 


vm(a) 


31 


GENERAL,  PHYSICAL,  AND  INORGANIC  CHEMISTRY. 


cals  and  a  C2H6  mol. ;  binary  collisions  are  in  some 
degree  effective. 

(b)  A  comparison  is  made  of  the  inhibition  by  NO 
of  the  thermal  dccomp.  The  mean  chain  length 
shows  no  marked  change  as  the  series  is  ascended. 
Curves  showing  the  decrease  in  rate  as  a  function  of 
[NO]  are  explained  in  terms  of  a  simple  theory  of 
chain  breaking.  Approx,  evaluation  of  the  energy 
of  activation  of  chain  propagation  shows  that  it  tends 
to  decrease  with  the  higher  hydrocarbons. 

(c)  The  reaction  inhibited  by  NO  has  been  studied 

at  504°  at  four  pressures  between  50  and  400  mm. 
The  course  of  the  inhibition  curve  is  independent  of 
the  pressure  of  Et20.  A  chain  mechanism  explaining 
the  results  is  put  forward.  G.  D.  P. 

Low-temperature  oxidation  of  acetaldehyde. 
B.  V.  Aivazov  (Acta  Physicochim.  U.R.S.S.,  1938,  8, 
617 — G22). — The  induction  periods  (tx  and  *r2)  of  cold 
and  hot  flames  in  mixtures  of  MeCHO  and  02  have  been 
investigated.  x1  decreases  with  increasing  pressure 
and  with  increasing  [MeCHO],  tending  to  a  limit. 
t2,  which  is  small  (<0T  sec.),  increases  with  temp., 
and  decreases  with  increasing  pressure  as  for  C4H10-O2 
mixtures  (cf.  A.,  1937, 1,  34).  W.  R.  A. 

Kinetics  of  the  decomposition  of  chloropicrin 
at  low  pressures.  E.  W.  R.  Steacie  and  W.  McF. 
Smith  (Canad.  J.  Res.,  1938,  16,  B,  222 — 226). — The 
fall  in  the  rate  of  decomp,  at  low  pressures  can  be 
explained  on  the  basis  of  the  Kassel  theory  for  a  model 
with  15  oscillators,  a  mol.  diameter  of  8  X  10~8  cm., 
and  a  frequency  of  779  cm.4  C.  R.  H. 

Decomposition  and  ignition  of  peroxides.  I. 
Diethyl  peroxide.  E.  J.  Harris  and  A.  C.  Egerton 
(Proc.  Roy.  Soc.,  1938,  A,  168,  1—18 ;  cf.  A.,  1938, 1, 
256). — The  reaction  is  studied  in  the  temp,  range 
130 — 190° ;  it  is  unimol.  and  is  not  affected  by  surface 
condition  of  the  reaction  vessel  or  by  the  addition  of 
diluents  (He,  H2,  C02.)  A  short  induction  period, 
which  is  increased  by  the  addition  of  NO,  is  observed. 
Above  a  crit.  pressure  the  decomp,  becomes  explosive. 
Et202  ignites  in  air  at  temp.  <  those  corresponding 
with  the  crit.  explosion  pressure  in  a  neutral  atm.  In 
a  C3H8-02  mixture  ignition  occurs  at  temp.  <  thoso  at 
which  C3H8  will  ignite,  without  igniting  the  C3H8. 
The  induction  period  of  the  slow  combustion  of  C3H8 
is  greatly  diminished  by  the  presence  of  Et.>Oo. 

-  g/d.  p. 

Polymerisation  of  styrene  in  a  50-cycle  electric 
field,  and  polymerisation  of  oil  in  electrical 
condensers.  A.  Lieciiti  (Helv.  Phys.  Acta,  1938, 
11,  477 — 496). — Application  of  an  a.c.  field  has  no 
effect  on  the  rate  of  polymerisation  (k)  of  styrene  (I) 
until  the  potential  gradient  (A)  reaches  a  crit.  val. 
[43*5  kv.  per  mm.  for  pure  (I)  at  80°] ;  k  then  increases 
suddenly,  but  is  progressively  reduced  on  further 
increasing  X.  A  preliminary  treatment  in  the  a.c. 
field  (X  >  the  crit.  val.)  increases  the  rate  of  purely 
thermal  polymerisation,  re-application  of  the  field 
during  the  process  having  a  retarding  effect.  These 
phenomena  explain  certain  polymerisation  effects  in 
condenser  oil.  A.  J.  E.  W. 

Kinetics  of  the  nitrite-bromine  reaction.  L.  S. 
Clarkson,  R.  O.  Griffith,  and  A.  McKeown  (Trans. 
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Faraday  Soc.,  1938,  34,  1274 — 1282). — The  reaction 
in  H20  at  0—40°  takes  place  by  two  simultaneous 
processes,  both  unimol.  with  respect  to  Br.  The  rates 
are  proportional  to  [N02/]/(X3  -f  [Br'])  and 
[N02/]2/[Br'](iL3  +  [Br']),  respectively.  Temp,  coeffs. 
and  the  influence  of  KBr,  NaBr,  NaN03,  and  KN03 
have  been  determined  for  both  reactions.  The 
mechanism  of  reaction  is  discussed.  E.  S.  H. 

Factors  determining  the  velocity  of  reactions 
in  solution.  Formation  of  quaternary  ammon¬ 
ium  salts.  K.  J,  Laidler  (J.C.S.,  1938,  1786 — 
1789). — In  each  of  the  series  of  reactions  between 
substituted  dimcthylanilines  or  pyridines  and  Mel  in 
PhN02  the  term  PZ  of  the  Arrhenius  equation  is 
approx,  const.,  changes  in  velocity  being  due  to 
changes  in  E.  The  order  of  activation  energies  is  in 
accordance  with  the  electronic  effects  of  the  sub¬ 
stituent  groups,  assuming  that  a  low  energy  is 
associated  with  a  high  density  of  electrons  on  N. 
a-Picoline  is  an  exception,  since  E  is  abnormally 
high  owing  to  steric  hindrance,  which  is  not  reflected 
in  a  low  val.  of  PZ .  The  influence  of  substituents  on 
the  velocity  of  dccomp.  of  the  quaternary  salts  is 
opposite  to  that  on  the  velocity  of  their  formation. 

E.  S.  H. 

Activation  energy  of  organic  reactions.  IV. 
Transmission  of  substituent  influences  in  ester 
hydrolysis.  E.  Tommila  and  C.  N.  Hinshelwood 
(J.C.S.,  1938,  1801—1810;  cf.  A.,  1938,  I,  405).— 
Transmission  coeffs.  have  been  determined  for  the 
influence  of  various  electron-attracting  and  -repelling 
groups  in  the  w-  and  ^-position  of  the  C0H0  ring  on 
the  hydrolysis  by  acids  and  alkalis,  respectively, 
in  aq.  COMe2,  of  esters  of  tho  types  C0H4X*CO2Et, 
CGH4X*C02Me,  CcH4X-CH2*OAc,  and  CGH4X*OAc 
Consts.  of  the  Arrhenius  equation  have  been  deter¬ 
mined;  for  alkaline  hydrolysis  PZ  is  nearly  const., 
the  changes  due  to  substituents  being  measured  by 
A E.  The  relative  influence  of  different  substituents 
in  a  given  series  is  fairly  const,  from  one  series  to 
another,  and  the  relative  transmissibility  of  the 
electronic  effect  is  fairly  const,  for  different  sub¬ 
stituents,  so  that  relative  transmission  coeffs.  for 
different  types  of  structure  can  be  determined.  In 
acid  hydrolysis  the  influence  of  the  substituents  is 
smaller  and  less  regular.  E.  S.  H. 


Kinetics  of  neutralisation  of  pseudo-acids  in 
water  and  deuterium  oxide.  S.  H.  Maro nt  and 
Y.  K.  LaMer  (J.  Amer.  Chem.  Soc.,  1938,  60,  2588— 
2596). — The  rates  of  neutralisation  of  nitro-methane, 
-ethane,  (I)  and  -isopropane  (II)  by  OH'  in  H20  and 
OD'  in  D20  at  0°  and  5°  have  been  measured  by  a 
conductance  method.  The  rate  coeffs.  in  IL>0 
decrease  in  the  above  order ;  the  rates  for  (I)  and  (II) 
in  D20  are  40%  >  in  H20  at  the  same  temp.  The 
rate  coeffs.  have  been  expressed  as  functions  of  temp., 
and  energies  and  entropies  of  activation  calc. 


XU.  O.  XX, 


_  m  •  A  A  f 

Effect  of  the  triple  linking  on  the  rate  of  reaction 
of  io-chlorid.es  with  potassium  iodide  in  absolute 
acetone.  M.  J.  Murray  (J.  Amer.  Chem.  Soc. 
1938,  60,  2662  2664), — The  reaction  velocities  of 
Bu‘Cl,  CPh-CCl,  CPh:C-CH2Cl,  CPh:C-[CH2],Cl, 
CPh:C-[CH2]3Cl,  CHPh:CH-CH2CI,  and  CH2:CH-CH2d 
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at  60°  have  been  determined.  Alternation  in  activity  length  of  chain.  The  general  relations  between  chain 


is  observed  throughout  the  acetylenic  series;  the 
activity  of  the  most  active  acetylenic  chloride  is  < 
that  of  the  corresponding  ethvlenic  compound. 

E.  S.  H. 

Mechanism  of  the  aqueous  hydrolysis  of 
p-butyrolactone .  A.  R.  Olson  and  1L  J.  Miller 
(J.  Amer.  Chem.  Soc.,  1938,  60,  2687 — 2692). — 
(3-Bromobutyric  acid  (I)  has  been  resolved  with 
morphine  in  MeOH ;  the  mol.  rotation  [A/JJJw  in  acid 
solution  is  116*5°;  that  of  the  Na  salt  is  106*6°. 
The  rate  of  hydrolysis  of  optically  active  p-butyro- 
lactone  prepared  from  optically  active  (I)  has  been 
measured  at  different  [H*].  The  rates  and  the 
optical  activity  of  the  hydrolysis  products  show  that 
the  mechanisms  of  hydrolysis  by  H20,  H',  and  OH' 
aro  distinct.  The  addition  of  an  ion  such  as  C03" 
has  a  great  influence  on  the  H20  and  OH'  rates. 
The  heats  of  activation  for  the  reactions  involved 
in  the  production  of  lactone  from  CHBrMe*C02'  (II) 
and  the  racemisation  of  (I)  by  Br'  have  been  deter¬ 
mined.  The  rate  of  the  bimol.  reaction  between  (II) 
and  OH'  has  been  measured.  The  reaction  between 
(II)  and  S203"  involves  the  unimol.  formation  of 
lactone  as  a  primary  step.  E.  S.  H. 

Kinetics  and  mechanism  of  a-aminoisobutyro- 
nitrile  formation.  T,  D.  Stewart  and  C.  Li  (J. 
Amer.  Chem.  Soc.,  1938,  60,  2782— 2787).— Sp. 
reaction  rates  for  CN*CMe2*OH  +  NHEt2  -> 
CN*CMe2*NEt2  +  H20  at  25°  have  been  determined, 
using  EtOH  and  COMe2  as  solvents.  The  rate 
laws  deduced  for  the  reactions  in  EtOH  and  COMe2, 
respectively,  are  :  d(P)/d£  =  &'[COMc2][amine]  and 
d(P)/d£  =  k"  [amine]  [cyanohydrin].  These  arc 

shown  to  be  related  by  a  common  reaction  mechanism. 

E.  S.  H. 

Kinetics  of  the  periodate  oxidation  of  a(3- 
glycols.  C.  C.  Price  and  H.  Kroll  (J.  Amer.  Chem. 
Soc.,  1938, 60, 2762— 2729).— Oxidation  of  (CMe2-OH)2 
by  NaI04  is  a  bimol.  reaction,  dependent  on  the 
concn.  of  (CMe2*OH)2  and  of  I04'  and  catalysed  by 
acids  or  bases.  (CMe2*OH)2  is  oxidised  faster  than 
is  (CH2*OH)2  in  alkaline,  but  more  slowly  in  acid,  solu¬ 
tion  ;  alternative  explanations  are  offered.  R.  S.  C. 

Kinetics  of  polymeric  aldehydes.  X.  Course 
of  reaction  in  the  system  polyoxymethylene- 
concentrated  formaldehyde  solution.  J.  Lobe¬ 
ring  (Z.  Elektrochem.,  1938,  44,  781 — 790;  cf.  A., 
1937,  II,  399). — Mainly  theoretical.  The  kinetics 
and  mechanism  of  the  process  aro  considered  in  the 
light  of  previous  work,  and  illustrated  by  reference  to 
measurements  with  polyoxymethvlene  Me«  ethers. 

~E.  S.  H. 

Relative  rate  of  ring-closure  reactions.  G. 
Salomon  (Trans.  Faraday  Soc.,  1938,  34,  1311 — 
1320).: — Published  work  is  discussed  (cf.  A.,  1936, 
940;  1937,  II,  88),  with  additional  observations. 

Tho  formation  of  5-  and  6-membered  rings  from 
halogenoalkylamines  by  the  Mensch utkin  reaction 
can  be  observed  in  such  different  solvents  as  H20 
and  C6H6.  The  variation  of  reaction  rate  with  the 
halogenoalkvlamine  and  the  solvent  is  discussed. 

Q  v 

Using  HaO  as  solvent,  ring- closure  may  occur  simul¬ 
taneously  with  hydrolysis,  depending  partly  on  the 


length  and  ease  of  ring  formation  are  discussed. 

E.  S.  H. 

Investigation  of  radium  and  barium  precipit¬ 
ations  using  thorium-X  as  indicator.  E.  Foyn, 
E.  Gleditsch,  and  S.  Hanneborg  (Mikrochim. 
Acta,  1938,  3,  253 — 257). — A  method  for  determining 
the  rate  of  pptn.  of  Th-X  in  solutions  containing  S04", 
in  which  the  [Th-X]  is  found  by  measuring  the 
thoron  evolved,  is  described.  Tho  pptn.-time 
curves  show  that  pptn.  of  Th-X  requires  a  certain 
time  depending  on  the  concn.  of  S04"  and  BaCl2 
added,  and  on  the  presence  of  foreign  ions.  The 
assumption  that  pptn.  is  immediate,  and  that  in  time 
the  ppt.  changes  from  a  finely-cryst.  condition  with 
large  emanating  power  to  a  coarsely- cryst.  state 
with  smaller  emanating  power,  is  disproved.  An 
apparatus  for  measuring  thoron  content  is  described. 
It  can  be  applied  to  the  determination  of  Th  in 
natural  waters.  L.  S.  T. 

Amorphous  and  crystallised  oxide  hydrates 
and  oxides.  XLVII.  Restriction  of  the  14  cata¬ 
lase  ”  and  11  peroxidase  ”  action  of  amorphous 
ferric  hydroxide.  A.  Krause  [with  Z.  Alaszew- 
ska  and  A.  Sobota]  (Ber.,  1938,  71,  [U],  2392 — 2398). 
— Investigation  of  the  influence  of  various  restricting 
agents  on  the  peroxidase  action  and  catalase  action 
of  rontgeno graphically  amorphous  Fera  hydroxide 
(orthoferric  hydroxide)  in  heterogeneous  system 
shows  that  although  the  same  OH  group  is  present  in 
both  inorg.  enzymes  the  “  peroxidase  ”  action  is  more 
readily  poisoned  than  tho  “  catalase  ”  action.  The 
latter  is  measured  by  the  dccomp.  of  H202,  the  former 
by  the  oxidation  of  HC02H  by  H202.  The  rate  of 
oxidation  is  diminished  as  the  concn.  of  HC02H 
increases.  Dil.  H3P04,  H3P03,  and  H2S04  are 
markedly,  HN03  feebly,  restrictive.  The  reaction, 
2Fe"*  +  H202  ->  2Fe"  +  2H’  +  02,  is  not  observed. 
Strong  mineral  acids  at  high  concn.  are  destructive 
since  they  dissolve  the  catalyst  and  nullify  the  active 
OH.  As  compounds,  particularly  As203,  are  strongly 
and  irreversibly  restrictive.  HCN  distinctly  restricts 
the  peroxidase  action  whereas  CO  does  not.  The 
difference  between  peroxidase  and  catalase  action  is 
here  particularly  marked  since  the  latter  is  not 
sensitive  to  I  or  KCN.  KCN  actually  activates  the 
decomp,  of  Ho02  since  OH'  ions  are  formed  as  a 
consequence  of  hydrolysis.  On  the  other  hand  the 
salts  of  heavy  metals  appear  somewhat  restrictive. 

H.  W. 

Thermal  dissociation  of  chromium  trioxide. 
J.  G.  Riss  and  A.  I.  Seljanskaja  (Acta  Physicochim. 
U.R.S.S.,  1938,  8,  623 — 640). — The  thermal  decomp, 
of  cryst.  Cr03  is  a  very  slow  process.  At  <180° 
decomp,  of  liquid  Cr03  is  undet  ected  even  on  prolonged 
heating ;  at  240°,  however,  the  dissociation  pressure  is 
~1  atm.  The  first  decomp.  product,  Cr6013 
(Cr203J5*5Cr03),  is  produced  in  a  unimol.  reaction 
having  activation  energy  of  33,970  g.-cal.  and  loge 
k  —  —  7427*55 jT  +  13*1248.  Other  intermediate 
oxides,  Cr7018  (Cr203,5Cr03),  Cr8021  (Cr203,6Cr03), 
and  Cr5012  (Cr203,3Cr03),  are  formed.  Cr5012  decom¬ 
poses  autocatalytically  to  Cr203  at  400°.  Quartz  and 
cast  Fe  have  no  significant  catalytic  activity ;  H2S04 
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and  NaHS04  increase  the  decomp,  velocity  very 

sharply  owing  to  salt  formation.  W.  R.  A, 

Kinetics  of  reactions  in  heterogeneous  systems 
(dissolution  etc.).  Application  to  the  excretion 
of  urea  by  the  kidney.  J.  Clarens  and  H.  Clarens 
{Bull  Soc.  chim.,  1938,  [v],  5,  1516— 1521).— The 
amount  of  substance  dissolved  or  filtered  in  a  given 
time  is  related  to  concn.  by  a  curve  which  is  linear 

over  a  certain  range.  This  relation  is  discussed  in 

general  terms  and  with  special  reference  to  the 
excretion  of  CO(NH2)2.  E.  S.  H. 

Commercial  active  charcoal.  Influence  of 
humidity  on  the  velocity  of  adsorption  of  chloro- 
picrin.  R.  Loisy  (Bull.  Soc.  chim.,  1938,  [v],  5, 
1509 — 1516). — The  rates  of  adsorption  of  CC13*N02 
vapour  (5  mg.  per  1.)  in  an  air  stream  at  18°  by  three 
different  steam-activated  charcoals  have  been  deter¬ 
mined.  The  rates  and  the  equilibrium  concns. 
decrease  with  increasing  [H20]  in  the  air  stream. 

E.  S.  H. 

Rate  of  dissolution  of  iron,  manganese,  and 
ferromanganese  in  molten  copper. — See  B.,  1938, 
1432. 

Influence  of  inorganic  compounds  on  com¬ 
bustion  of  coal. — See  B.,  1938,  1379. 

Catalytic  effect  of  buffers  on  reaction  CO„  + 
H00  ^  H0CO3.  F.  J.  W.  Roughton  and  V.~H. 
Booth  (Biochem.  J.,  1938,  32,  2049— 2069).— The. 
rates  of  C02  uptake  of  buffer  solutions  and  of  C02 
output  by  HC03'  solution  suddenly  mixed  with  buffer 
have  been  measured  by  an  improved  manometric 
technique.  Buffers  have  a  direct  effect  on  C02  up¬ 
take  other  than  removal  of  H*  in  the  ionisation 
H2C03  ->  H*  +  HC03\  The  effect  cannot  be  due  to 
impurities  or  to  ft  neutral  salt  n  action  but  oc  concn.  of 
the  more  negative  constituent  of  the  buffer.  Since 
similar  catalytic  coeffs.  were  obtained  for  these  ions  in 
buffers  working  at  pn  6 — 9,  during  C02  uptake  and 
also  C02  output,  the  effect  must  be  catalytic.  The 
buffers  catalyse  only  C02  +  H20  H2C03  and  not 

C02  +  OH"  HC03'  and  a  mechanism  for  the 
catalysis  is  suggested.  Straight- chain  N  bases  do  not 
act  catalytically  but  combine  with  C02  giving  carb- 
amyl  compounds.  The  effects  of  phosphate  and 
cacodylate  are  additive  but  of  carbonic  anhydrase  and 
phosphate  are  multiplicative.  Biochemical  implic¬ 
ations  arc  indicated.  F.  H. 

Catalytic  action  of  tetra-ammonium  salts. 
V.  A,  Holzschmidt  and  I.  V.  Potapov  (Acta  Physico- 
cliim.  U.R.S.S.,  1937,  7,  778— 790).— The  kinetics  of 
the  reactions  NPhMe2  -j-  C3H5Br  -> 

NP hMe2 ( C3H 5 ) Br  (I),  and  C5H5N  +  C3H5Br 
C6H6N(C3H5)Br  (II),  have  been  measured  at  30°; 
measurements  of  (I)  were  made  in  solutions  of  MeOH 
and  EtOH,  and  of  (II)  in  MeOH.  In  both  cases  the 

tetra-ammonium  ”  salts  formed  act  as  catalysts  for 
the  reaction.  W.  R.  A. 

Catalytic  reaction  between  sodium  nitrite  and 
dichlorodiethylenediaminecobaltic  chloride. 
J.  P.  McReynolds  and  J.  C.  Bailar,  jun.  (J.  Amer. 
Chem.  Soc.,  1938,  60,  2817 — 2818). — The  reaction 
[Coen2Cl2]+  +  2NaN02  ->  [Coen2(N02)2]+  +  2NaCl  is 
catalysed  by  traces  of  Co**.  Evidence  of  the  inter¬ 


mediate  formation  of  Na2Co(N02)4  is  given  and  the 
mechanism  discussed.  E.  S.  H. 

Acid  catalysis  in  non-aqueous  solvents,  VI. 
Racemisation  of  phenylmethylacetophenone  and 
phenylisobutylacetophenone  in  various  solvents. 
R.  P.  Bell,  O.  M.  Lidwell,  and  J.  Wright  (J.C.S., 
1938,  1861—1865;  cf.  A.,  1938,  I,  258).— Reaction 
velocities  have  been  determined  at  100°  for  phenyl¬ 
methylacetophenone  in  PhCl  and  phenyh’sobutyl- 
acetophenone  in  anisole,  PhN02,  PhCl,  and  decahydro- 
naphthalene  in  presence  of  acids.  The  results  are 
similar  to  those  reported  for  the  inversion  of  menthone 
in  PhCl  (loc.  cit.).  A  mechanism  is  suggested  to 
explain  the  observed  dependence  of  velocity  on  acid 
concn.  The  racemisation  is  catalysed  by  NEt3  in 
PhCl  in  absence  of  acid.  E.  S.  H. 

Kjeldahl  determination  of  nitrogen. — See  B., 
1938,  1465. 

Reactions  in  concentrated  sulphuric  acid. 
XII.  Destruction  of  acetylene  in  the  cold.  J. 
Milbauer  (Chem.  Obzor,  1938,  13,  89 — 91,  118 — 120, 
147_149, 163— 165).— The  reaction  of  C2H2  with  H?S04 
is  followed  with  a  photo-cell  since  the  colour  of  the 
solution  changes  from  yellow  to  black  with  passage  of 
the  gas.  Catalysts  in  order  of  decreasing  activity  are 
HgS04,  Se02,  CuS04,  reduced  V204,  Ag2S04,  reduced 
Mo03.  As263  and  Si02  are  inactive,  whilst  Sb203, 
PbS04,  HC1,  ZnS04,  S02,  K2S04,  and  especially 
(NH4)2S04  are  inhibitors,  the  last  keeping  colourless 
for  6  hr.  acid  which  with  HgS04  would  bo  instantly 
coloured,  and  neutralising  the  action  of  HgS04  present 
at  the  same  time.  Minute  quantities  of  S02  or  H20  do 
not  alter  the  reaction  velocity,  although  at  acid 
concn.  <95%  it  falls  considerably.  The  effect  of  a 
catalyst  cc  its  concn.  up  to  the  saturation  point,  and 
reduces  the  time  before  coloration  commences  (with 
HgS04  to  0),  which  without  a  catalyst  may  bo  quite 
considerable.  Se02  added  to  HgS04  does  not  give  an 
enhanced  catalytic  effect  as  in  kjehldahlisation. 

F.  R. 

Sorption  properties  of  mixed  catalysts.  II. 
Desorption  of  ammonia  by  the  poisoning  of 
ammonia-catalysts  with  oxygen-containing 
gases.  N.  M.  Morozov  and  M.  J.  Kagan  (Acta 
Physicochim.  U.R.S.S.,  1938,  8,  549 — 564;  cf.  A., 
1937,  I,  76). — The  abundant  liberation  of  NH3  by 
poisoning  of  NH3  catalysts  with  02-containing  gases  in 
presence  of  H2  is  due  to  acceleration  of  the  reduction 
of  the  N2  adsorbed  on  the  surface  of  the  catalyst.  The 
rate  of  reduction  for  catalyst  Fe  +  A1203  +  K>0  (I) 
is  >  that  for  Fe  +  A1203  (II),  but  the  total  amount  of 
N2  reduced  is  greater  for  (II)  than  for  (I).  W.  R.  A. 

Catalytic  action  of  various  kinds  of  ferric 
hydroxide  in  presence  of  promoters .  O .  Belfiori 
(Gazzetta,  1938,  68,  405 — 411). — The  oxidation  of 
HC02H  with  H202  catalysed  by  Fe(OH)3  is  strongly 
promoted  by  small  amounts  of  Cu,  but  not  of  Mn,  Ni, 
Co,  or  Zn.  The  promoter  action  of  Cu  has  been 
studied  using  various  preps,  of  Fe(OH)3.  0.  J.  W. 

Phosphoric  oxide  as  catalyst  of  the  polymeris¬ 
ation  of  olefines. — See  A.,  1939,  II,  3. 

Catalyst  poisoning  from  the  viewpoint  of  the 
specificity  of  active  centres.  VI.  Temperature- 
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dependence  of  the  relative  duration  of  stay  of 
water  and  ethyl  alcohol  molecules  on  copper.  A. 
Bork.  VII.  Kinetics  of  the  dehydration  of  ethyl 
alcohol  on  aluminium  oxide .  VIII .  Orient¬ 
ation  of  the  molecules  of  the  aliphatic  alcohols 
CmH2r+20  in  the  dehydration  of  the  alcohols  on 
aluminium  oxide.  IX.  Influence  of  methyl 
substituents  on  the  activation  energy  of  the 
dehydration  of  the  aliphatic  alcohols  CnH2n+Q0 
on  aluminium  oxide.  A.  Bork  and  A.  A.  Tol- 
stopjatova  (Acta  Physicochim.  U.R.S.S.,  1937,  7, 
745—748;  1938,  8,  577—590,  591—602,  603—616; 
cf.  A.,  1937,  I,  573). — VI.  The  temp. -independence  of 
the  relative  stay  of  the  H20  mol.,  with  the  active  Cu 
surface  at  temp.  240 — 266*5°,  has  been  experimentally 
demonstrated 

VII.  The  dehydration  of  EtOH  by  A1203  obeys  the 
equation  previously  obtained  for  the  dehydro¬ 
genation  of  EtOH  (A.,  1936,  I,  1472).  The  ratio 
0.,/ccj  of  the  adsorption  coeffs.  of  H20  to  that  of  EtOH 
at  350°  is  0*65. 

VIII.  The  dehydration  of  both  PraOH  and  Pr^OH 
also  follows  the  same  equation.  o^/oq  for  Pr°OH  and 
Pr^OH  is  identical  with  that  for  EtOH  and  thus, 
presumably,  the  orientation  of  the  mo  Is.  of  the 
different  alcohols  on  the  surface  of  the  catalyst  is 
similar. 

IX.  The  influence  of  Me  substituents  on  the  activ¬ 
ation  energy  of  the  dehydration  of  6  aliphatic  alcohols 
has  been  experimentally  investigated.  W.  R.  A. 

Catalytic  properties  of  the  phthalocyanines. 
I.  Catalase  properties.  II.  Oxidase  proper¬ 
ties.  IV.  Chemiluminescent  reactions.  A.  H. 
Cook  (J.C.S.,  1938,  1761—1768,  1768—1774,  1845— 
1847;  cf.  A.,  1939,  II,  25). — I.  The  catalytic  effect 
of  metal  phthalocyanine  pigments  on  the  decomp,  of 
H202  has  been  investigated ;  that  of  Fc  pigments  is 
outstanding.  The  influence  of  pn,  poisons,  etc.  has 
been  examined,  and  the  results  are  compared  with 
those  for  Fe  porphyrins. 

II.  Fc**  and  Fe*”  phthalocyanines,  Fe  octatctraza- 
porphinc,  and  to  a  limited  extent  a  H20-sol.  mono* 
sulphonated  Fe  phthalocyanine  are  outstanding  in 
their  ability  to  catalyse  oxidations  by  02.  Typical 
oxidations  have  been  observed  qualitatively,  and  the 
catalysed  oxidation  of  PhCHO  has  been  studied 
quantitatively.  The  results  are  discussed  with 
special  reference  to  biochemical  reactions. 

IV.  Fe  pigments  of  the  phthalocyanine  type 
catalyse  the  chemiluminescent  oxidation  of  luminol  by 
H20*  or  02.  The  oxidation  of  fluorescent  phthalo¬ 
cyanines  of  metals  of  group  II  and  also  of  chlorophyll 
by  org.  peroxides  at  elevated  temp,  is  usually  accom¬ 
panied  by  emission  of  red  light.  E.  S.  H. 

Chromium  oxide  deposit  on  magnesium.  R. 
Delavault  (Bull.  Soc.  chim.,  1938,  [v],  5,  1522 — 
1523).— The  formation  of  the  protective  oxide  film, 
acquired  by  Mg  when  immersed  in  aq.  K2Cr207,  is 
catalysed  by  S04"  and  S208".  E.  S.  H. 

Production  of  oxidic  catalysts  by  separation  of 
aerosols.  I.  Catalytic  activity  of  separated 
aerosols  of  copper  oxide.  P.  Bessalov  and  N.  I. 
Kobosev  (Acta  Physicochim.  U.R.S.S.,  1937,  7, 
649 — 666). — The  catalytic  activities  of  CuO  aerosol 
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(I)  from  30°  to  400°,  and  of  CuO  powder  (II)  from 
150°  to  400°,  have  been  investigated  for  the  oxidation 
of  CO  to  C02.  The  catalytic  activity  of  both  becomes 
apparent  around  200°.  Comparison  of  the  observed 
velocity  coeffs.  with  those  calc,  by  the  Arrhenius 
equation  shows  that  this  equation  is  valid  for  (I)  but 
not  for  (II).  The  relative  activity  of  (I)  increases 
with  temp.,  and  at  250°  is  765  times  that  of  (II). 
X-Ray  photographs  of  the  catalysts  before  and  after 
the  reaction  show  that,  although  their  structure  is 
unchanged,  the  crystal  size  of  (I)  has  been  diminished 
considerably,  and  this  is  confirmed  by  photomicro¬ 
graphic  tests.  (I)  adsorbs  twice  as  much  air  as  (II)  at 
the  temp,  of  liquid  air.  W.  R.  A. 

Aerogel  catalysts. — SeeB.,  1938,  1388. 

Phosphatatic  actions  of  hydrogels.  II.  Be¬ 
haviour  of  metallic  hydroxides  towards  phos¬ 
phoric  esters.  IV.  Catalytic  fission  of  pyro- 
and  poly-phosphates.  E.  Bamann  and  M.  Meisen- 
iieimer  (Bcr.,  1938,  71,  [£],  1980—1983,  2233— 
2236;  cf.  A.,  1938,  I,  629).— II.  Hydrolysis  of 
phosphoric  esters  is  accelerated  by  the  hydroxides 
of  Ce,  Pr,  Nd,  Sm,  Er,  Y,  Zr,  Th,  Pb  (slightly),  and 
Mn,  whereas  those  of  Be,  Mg,  Ca,  Zn,  Cd,  Al,  Bi,  Cu, 
and  Sb  are  ineffective. 

IV.  In  the  conversion  of  H4P207  into  H3P04  the 
hydroxides  of  La,  Ce,  Zr,  and  Th  are  very  active, 
those  of  Y,  Pb,  and  Mn  have  medium  activity, 
whereas  little  activity  is  shown  by  those  of  Mg,  Zn, 
Al,  and  Fe.  H5P3O10  is  rapidly  converted  into  H3P04 
by  the  hydroxides  of  La  and  Y,  readily  by  those  of 
Mn  and  Fe,  and  less  easily  by  those  of  Al  and  Zn. 
Under  identical  conditions  La(OH)3  causes  14%, 
14%,  8%,  and  4%  conversions  of  (NaP03)3, 

Na5P3O10,  Na4P207,  and  Na  glycero-p-phosphatc  in 
equal  intervals .  of  time.  Esters  of  H4P207  are 
converted  into  H3P04  by  suitable  gels.  H/W. 

Dehydration  of  hydrated  magnesium  chloride. 
I.  Mutual  relation  between  potassium  and 
sodium  chlorides  as  addition  agents.  S.  Imatomi 
(Sci.  Papers  Inst.  Phys.  Chem.  Res.  Tokyo,  193S,  34, 
1364 — 1376). — Experiments  on  the  dehydration  of 
MgCl2,6H20  with  KCl-NaCjl  mixtures  as  addition 
agents  are  described.  A  relation  y  —  ax  between  xt 
the  decrease  in  the  “  addition  rate  ”  of  KC1,  and  y , 
the  “  addition  rate  M  of  NaCl  which  is  needed  for  the 
decrease  x  to  keep  the  amount  of  MgO  formed  const., 
is  indicated,  a  is  a  numerical  coeff.  dependent  on  the 
temp,  of  the  dehydration ;  for  the  production  of  Mg 
electrolyte  it  is  3.  The  significance  of  this  equation 
is  discussed  from  the  industrial  viewpoint. 

W.  R.  A. 

Role  of  catalysts  in  formation  of  phenol- 
formaldehyde  condensation  products.— See  B., 
1938,  1450. 

Rdle  of  catalysts  in  textile  chemistry. — See  B., 
1938,  1402. 

Gas  development  at  a  graphite  electrode  after 
opening  the  circuit.  V.  Sihvonen  and  P.  Sar- 
k a mies  (Suomcn  Kem.,  1938,  11,  B,  19 — 21 ;  cf.  A., 
1937,  I,  573). — From  the  amount  of  gas  held  in  a 
graphite  electrode  during  electrolysis  at  various 
c.d.  it  is  deduced  that  the  evolution  of  H2  and  02 
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from  graphite  electrodes  follows  approx,  a  second- 
order  equation,  so  long  as  the  graphite  surface  is 
only  slightly  charged  with  gas  and  hence  the  discharge 
of  ions  is  the  velocity-determining  reaction.  'Ey 
measuring  the  vol.  of  gas  evolved  at  various  periods 
after  interruption  of  the  current  it  is  found  that  the 
evolution  of  H2  follows  a  second -order  equation  in 
NaOH  but  a  third-order  equation  in  H2S04,  whilst 
the  evolution  of  02  follows  a  first-order  equation  in 
NaOH  or  in  H2S04  at  low  c.d.,  but  a  second-order 
equation  after  a  higher  c.d.  has  been  employed. 
These  results  are  disoussed  with  reference  to  the 
various  forms  in  which  the  gases  may  be  adsorbed. 

J.  W.  S. 

Electrolysis  of  magnesium  chloride  hexa- 
hydrate  and  -alcoholate  in  methyl  and  ethyl 
alcohol.  (Mlle.)  M.  L.  Qtjinet  (Bull.  Soc.  chim., 
1938,  [v],  5,  1568 — 1572). — Saturated  solutions  of 
MgCl2  in  MeOH  or  EtOH  yield  MgCl2,3Mg(OMe)2 
or  MgCh$Mg{OEt)2  at  the  cathode.  Solutions  of 
MgCl2,6H20  in  the  same  solvents  deposit  [Mg(H20)6]“, 
which  reacts  with  the  alcohol  forming  a  white  ppt., 
Mg(0R)2,(H20)6,  which  slowly  decomposes : 
Mg(OR)0,(H20)6  ->■  Mg(OH),  +  2R0H  +  4H20. 

.  T?  Q  TI 

Ju>  Op  JljL  » 

Electrochemistry  of  niobium.  G.  Grtjbe  and 
H.  L.  Grtjbe  (Z.  Elektrochem.,  1938, 44,  771 — 780). — 
Aq.  NbY  in  HC1  is  reduced  at  Pt  or  Hg  cathodes  to  a 
bluish  solution,  which  on  titration  with  KMn04  is 
shown  to  contain  Nbm.  The  solutions  evolve  H0  in 

+4 

contact  with  Pt,  but  potential  measurements  have  been 
made  with  Hg  electrodes.  The  normal  potential  of 
the  process,  Nb***  +  H20  NbO“*  +  2H'  +  2e,  at* 
room  temp,  is  —  0*344^0*002  v.  in  HC1  and  — 0*342 
0*001  v.  in  H2S04.  E.  S.  H. 

Determination  of  cathode  current  density  in 
connexion  with  the  structure  of  electrolytic 
metal  deposits.  A.  T.  Wahramian  (Acta  Physico- 
chim.  U.R.S.S.,  1937,  7,  683— 690).— Theoretical 
considerations  indicate  that  an  accurate  calculation 
of  the  cathode  surface  actually  participating  in 
electrolysis  explains  the  effect  of  the  change  of  current 
strength  in  cells  on  the  structure  of  the  cathode 
deposit.  Calculation  of  the  thickness  of  the  newly- 
formed  layers  in  conjunction  with  the  theory  of 
cathode  passivity  explains  the  shape  of  the  crystals 
formed,  and  their  deformation.  W.  R.  A. 

Stannous  ammonium  oxalate  electroplating 
hath.— See  B.,  1938,  1440. 

Electrodeposition  of  tin. — See  B.,  1938,  1440. 

Electrodeposition  of  lead  on  base  metals. — See 
B.,  1938,  1440. 

Electrodeposition  of  manganese. — See  B.,  1938, 
1440. 

Kolbe's  synthesis  in  the  electrolysis  of  butyric 
acid.  E.  Denina  (Gazzctta,  1938,  68,  443 — 458). — 
The  conductivity  of  solutions  of  PrC02H  and  of 
PrC02Na  has  been  determined.  In  the  electrolysis 
of  PrC02Na  solutions  with  smooth  Pt  electrodes  the 
Kolbe  synthesis  commences  at  an  anode  potential 
of  2*18  v.  Under  the  best  conditions  found  the 
current  efficiency  for  the  formation  of  C6H14  is  40%. 


C3H6  is  formed  simultaneously  with  a  current  efficiency 
of  about  40%.  O.  J.  W. 

Surrounding  gaseous  medium  and  the  Her- 
schel  effect.  M.  Thurston  and  J.  M.  Blair  (J.  Opt. 
Soc.  Amer.,  1938,  28,  348). — Measurements  of  the  rate 
of  the  Herschel  effect  have  been  made  with  various 
photographic  emulsions  in  atm.  of  H2,  02,  or  air. 
Contrary  to  the  results  obtained  by  Vnukova  (A., 
1937,  I,  626)  with  Russian  diapositive  plates,  the 
effect  was  independent  of  the  gas.  J.  A.  K. 

Action  of  light  on  bismuth  carbonate.  N. 
Glass  (Quart.  J.  Pharm.,  1938,  11,  468 — 477). — 
The  purer  is  the  sample  the  greater  is  the  darkening 
on  exposure  to  light  in  the  presence  of  sugars.  The 
cause  of  light-sensitivity  has  been  investigated. 

P.  G.  M. 

Primary  process  in  the  photodecomposition  of 
aldehydes  and  ketones.  E.  Gorin  (Acta  Physico- 
chim.  U.R.S.S.,  1938,  8,  513—515). — To  prove  the 
presence  or  absence  of  the  Norrish  type  of  reaction  in 
the  photodecomp,  of  COMe2,  MeCHO,  CH20,  and 
COMeEt,  and  to  determine  the  no.  of  free  radicals 
produced  per  quantum  of  light  absorbed,  the  free 
radicals  formed  were  fixed  by  means  of  I  vapour. 
In  all  cases  the  no.  of  free  radicals  formed  is  inde¬ 
pendent  of  temp.,  the  pressure  of  I,  and  the  aldehyde 
or  ketone.  With  COMe2  the  no.  of  Me  radicals 
formed  per  quantum  absorbed  is  1.  The  Ac  radicals 
react  incompletely  with  I,  the  remainder  recombining 
to  give  Ac2.  Above  100°,  CO  is  formed  according  to 
CO  Me  ->  Me  +  CO  (min.  activation  energy  20  kg.- 
cal.).  The  primary  process  over  the  photochemically 
active  spectrum  is  COMe2  +  /iv  ->  Me  +  CO  Me. 
With  MeCHO  two  primary  reactions  /iv  -f-  MeCHO  -> 
CH4  +  CO  or  Me  +  CHO  occur ;  <  90%  of  the  CHO 
react :  CHO  +  CHO  =  CH20  +  CO.  In  absence  of 
I,  <85%  of  the  Me  and  CHO  radicals  recombine  to 
form  MeCHO.  With  CH00  the  primary  process  at 
3130  and  2536  a.  is  CH20  +  7iv->  H  +  CHO,  and 
at  3650  a.,  CH20  +  /tv  H  +  CHO  and  H2  +  CO. 
With  COMeEt  the  primary  process  at  3130  a.  is 
almost  completely  COMeEt  Et  (or  Me)  -f- 
COMe  (or  COEt).  In  unfiltered  light  several  %  of  the 
reaction  COMeEt  ->•  C3H5  +  CO  occurs.  L.  S.  T. 

Effect  of  atomic  hydrogen  on  synthesis  of 
ammonia  under  positive -ion  impact.  A.  Gelbart 
and  I.  Mochan  (Acta  Physicochim.  U.R.S.S.,  1937, 
7,  767 — 777). — Using  artificial  spodumene  samples  as 
source  of  positive  ions,  the  synthesis  of  NH3  under 
positive-ion  impact  has  been  investigated.  The 
absence  of  proportionality  between  the  ionic  current 
and  the  yield  of  NH3  has  been  substantiated.  With 
additional  generation  of  at.  H  on  a  glowing  W  filament 
the  reaction  rate  increases  with  the  ionic  current. 
The  yield  per  ion  in  the  latter  case  is  independent  of 
the  ionic  current,  and  lies  between  0*1  and  0*3.  This 
indicates  that  the  synthesis  of  NH3  depends  on  the 
presence  of  activated  N  and  H  atoms.  Various 
possible  mechanisms  are  considered ;  the  reaction  is 
believed  to  proceed  on  a  cooled  wall  where  an  adsorbed 
layer  of  at.  H  is  available.  W.  R.  A. 

Interaction  between  methylene  radicals  and 
hydrogen. — See  A.,  1939,  II,  6. 
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General  and  inorganic  chemistry  of  deuterium. 
I — IV.  E.  Einecke  (Osterr.  Chem.-Ztg.,  1938,  41, 
331—340,  355—359,  371—376,  395 — 400). — I.  The 
discovery,  isolation,  and  physical  properties  of  D2 
are  summarised.  The  reactions  of  D  atoms  and  of 
D2  mols.  are  discussed  and  compared  with  the 
corresponding  reactions  of  H  and  H2. 

II.  The  methods  of  prep,  of  compounds  of  D  with 
H,  C,  N,  P,  As,  0,  S,  Se,  and  halogens,  and  of  ND4 
halides  are  described.  The  physical  properties  of 
these  compounds,  so  far  as  known,  are  tabulated  and 
compared  with  those  of  the  corresponding  H  com¬ 
pounds. 

III.  The  concn.  of  D20  by  electrolysis  of  aq. 
NaOH  using  various  forms  of  electrode,  and  the  re¬ 
lative  concns.  of  D20  in  various  natural  sources  of 
H20,  are  discussed.  The  physical  properties  of  D20 
and  HoO  are  compared.  The  methods  of  determining 
D2  in  H2  are  described. 

IV.  The  differences  in  reaction  velocity  in  D20  and 

HoO,  due  to  the  physical  properties  of  the  solvent, 
to  interaction  of  tho  solvent  with  the  reactants,  and 
through  differences  in  ionisation,  are  discussed.  Tho 
dissociation  consts.  of  various  electrolytes  in  D20  are 
compared  with  those  in  H20.  Tho  easo  of  replace¬ 
ment  of  H  by  D,  and  vice  versa,  in  various  inorg.  and 
org.  mols.  are  discussed  in  relation  to  the  various 
types  of  linkage  involved.  J.  W.  S. 

Bi-  and  ter-valent  silver  compounds.  W. 
Ldianowski  (Rocz.  Chem.,  1938,  18,  228 — 233). — 
The  black  ppt.  obtained  by  the  action  of  S208"  on 
Ag*  contains  Agm  and  Ag11  in  equal  amounts.  After 
7  days  at  room  temp.,  under  H20,  the  ppt.  contains 
only  Ag11,  which  does  not  change  further  during  12 
months.  R.  T. 

Reactions  in  the  solid  state  at  high  temper¬ 
atures.  XXI.  Formation  of  magnesium  titan- 
ates  from  the  oxides  in  the  solid  state.  W.  Jan- 
der  andK.BuNDE  (Z.  anorg.  Chem.,  1938,  239,  418 — 
426). — When  MgO  and  Ti02  are  heated  together  at 
850 — 1090°  in  any  proportions  the  first  product  is 
MgTi03.  When  Ti02  is  in  excess  the  subsequent 
formation  of  MgTi205  is  fairly  rapid,  whereas  with 
excess  of  MgO  the  formation  of  Mg2Ti04  is  much 
slower.  F.  J.  G. 

Deleterious  effects  of  corrosive  waters  on  zinc. 
—See  B.,  1938,  1512. 

Lower  hydrates  of  lanthanum  and  praseo¬ 
dymium  nitrates.  J.  N.  Friend  and  D.  A.  Hall 
(J.C.S.,  1938,  1920 — 1921). — The  residue  obtained 
when  La(N03)3,6H20  is  exposed  over  cone.  H2S04 
for  some  years  is  La(N03)3,H20.  In  similar  circum¬ 
stances  Pr(N03)3,6H.*0  yields  Pr(NOz)3,2H^O. 

~E.  S.  H. 

Oxidation  of  carbon  at  atmospheric  pressure. 
V.  Sihvonen  and  J.  Jarvinen  (Suomen  Kem.,  193S, 
11,  B,  27 — 28). — When  heated  in  a  stream  of  02  at 
900 — 1200°  diamonds  yield  exclusively  C02,  but  graph¬ 
ite  gives  some  CO  as  well.  Attack  on  the  diamond 
leads  to  etching  along  the  cleavage  planes.  Diamonds 
burn  readily  at  a  white  heat.  Diamonds  are  much 
more  resistant  than  graphite  to  attack  by  H20 
vapour  or  CO  at  900 — 1200°,  but  oxidation  leads  to 


non-oriented  pitting  of  the  crystal.  In  H20  both  CO 
and  C02  are  formed,  the  latter  being  attributed  to 
secondary  reaction  of  the  primarily  formed  CO  with 
H20.  When  graphite  is  heated  in  H20  vapour  both 
CO  and  C02  seem  to  be  formed  as  primary  products. 
The  results  are  discussed  with  reference  to  the  differ¬ 
ence  in  degree  of  unsaturation  of  the  surface  atoms  in 
diamond  and  graphite  and  Sihvonen’s  views  of  the 
mechanism  of  oxidation  of  C.  J.  W.  S. 

Attempted  exchange  of  phosphorus  between 
phosphorous  and  phosphoric  acids.  J.  N.  Wil¬ 
son  (J.  Amer.  Chem.  Soc.,  1938,  60,  2697 — 2699). — 
No  exchange  in  acid  or  alkaline  solution  could  be 
detected  by  the  radioactivity  method.  If  the  P 
atoms  in  H4P206  are  equiv.,  the  equilibrium  const. 
K  =  [H4P206]/[H3P04][H3P03]  =  <8  x  MH  mol.-* 
1.  at  25°  in  5-6  formal  HCl.  E.  S.  H. 

Tantalum  iodides.  F.  Korosy  (Tech.  Kurir, 
1938,  9,  81 — 83). — Tal6,  formed  when  Ta  is  brought 
into  contact  with  an  excess  of  I  vapour,  is  a  brownish - 
black  microcryst.  powder,  m.p.  365°,  cZ150  4*68; 
electrical  conductivity  <108  D  in  the  cold,  7  x  106 
Q.  at  100°.  Tal5  hydrolyses  rapidly :  2TaI5  +  5H20 
=  2Ta(OH)5  -j-  10HI.  In  the  atm.  traces  of  I  are 
formed.  With  02  it  reacts  quantitatively  at  100°; 
at  higher  temp,  the  reaction  is  very  vigorous  :  4TaI5  + 
502  =  2Ta205  +  201.  With  H2  at  450°  for  several 
hr.  Tal5  does  not  react.  On  dissolution  in  H2S04, 1  is 
formed,  and  on  dilution  tantalic  acid  is  pptd.  CC14, 
CHC13,  CS2,  C6Hf>,  PhMe,  and  C6H12  do  not  dissolve 
Tal5.  With  EtOH,  PrOH,  glycerol,  C5H5N,  and 
NH2Ph  Tal5  forms  a  white  ppt.,  whilst  the  solution 
becomes  yellow  owing  to  traces  of  I.  Tal5  decomposes, 
but  yields  a  clear  solution,  in  Ac20  and  BuOAc.  It 
reacts  at  high  temp,  with  Ta,  yielding  a  mixture  of 
Ta,  Tal6,  and  possibly  Tal3.  E.  P. 

Stable  sulphur  dithiocyanate.  P.  A.  Bond  and 
G.  A.  Weaver,  jun.  (J.  Amer.  Chem.  Soc.,  1938,  60, 
2614 — 2615). — S(SCN)2,  prepared  by  the  action  of 
SoCL  on  metallic  thiocyanates,  is  stable  below  500 — 
600°“  ~  E.  S.  H. 

Preparation  of  molybdate -orange. — See  B., 
1938,  1451. 

Reduction  of  tungstic  oxide  with  solid  carbon 
and  hydrogen.  W.  Baukloh  and  F.  Jaeger  (Z. 
anorg.  Chem.,  1938,  239,  365 — 368). — Reduction  of 
W4On  by  solid  C  begins  at  800°  and  is  complete  in 
8  hr.  at  950°.  In  presence  of  Fe  the  reduction  begins 
at  700°  and  is  complete  in  8  hr.  at  850°.  With  H2 
reduction  begins  at  450°  and  is  complete  in  1  hr.  at 
700°,  these  temp,  being  <  those  given  by  earlier 
workers  as  a  result  of  the  use  of  a  rapid  stream  of  very 
dry  H2 ;  in  presence  of  Fe  the  reaction  begins  at  400° 
and  is  complete  in  2  hr.  at  600°.  The  product  of 
reduction  below  600°  is  pyrophoric.  F.  J.  G. 

Residual  affinity  and  co-ordination.  XL. 
Complex  compounds  of  rhenium.  (Sir)  G.  T. 
Morgan  and  G.  R.  Davis  (J.C.S.,  1938, 1858 — 1861). — 
K2Na[Re02{CN)±lfiH20  has  been  prepared  from 
K2Re04,  KCN,  and  N>H4,H20;  by  similar  methods. 
Naz[Re02{CN)A],2H20  "and  K3[Re02(CN)4]  (I)  have 
been  obtained.  From  9-co-phenanthridylmethyl-A- 
pyridinium  chloride  and  (I)  in  H20  the  product  is 
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(G1aF16Y2jff)3[ReG2(GY)4],4j?20 ;  similarly,  in  0-5n- 
HCl  (ClzH9NHUEe02(CN)4l2H20  (II)  and 
(G10HBY2H2)3[I2eG2(GiV')4],3H2O  are  obtained  from 
phenanthridine  and  2  :  2'-dipyridyl,  respectively. 
(II)  yields  (C13H9NH)2H[Re02(CN)4]  when  dissolved  in 
hot  4n-HC1  and  crystallised  out.  K2ReCl6  reacts 
with  2  :  2'-dipyridyl  in  very  dil.  HCl  yielding 
(G10HsN2H)2ReGl9;  in  4sr-HCl  the  product  is 
(G10HsN2H2)EeGlQ ;  with  2:2':  2"-tripyridyl  the 
product  is  (G^H^N^U^EeGl^H^O  independently  of 
[HCl].  H2Re04  reacts  with  2  :  2'-dipyridyl  and 
2:2':  2"-tripyridyl  in  dil.  AcOH  yielding 
(G10HBN2H)EeOA  and  (G19HirNzH)ReOA,  respectively. 
Properties  of  the  above  compounds  are  described. 
The  Re  content  of  Australian  molybdenite  is  about 
1  p.p.m.  E.  S.  H. 


Production  of  different  magnetic  substances 
from  FeOOH.  R.  Forrer  (Compt.  rend.,  1938, 
207,  670 — 671).- — Four  products  are  described.  (A), 
obtained  by  rapid  heating,  is  non-ferromagnetic. 
(Z?),  obtained  by  slow  heating,  exhibits  ferromagnetism 
at  250 — 275°  (0  350°) ;  at  >275°  this  gives  a  second 
ferromagnetic  form,  (G)  (0  520°).  Prolonged  heating 
at  -—600°  gives  non-ferromagnetic  (Z)).  (A),  (C)  and 

(D)  have  an  a-Fe203  lattice,  and  (A)  and  (Z))  are 
probably  identical.  (Z?)  contains  a  y-Fe203  lattice. 

A.  J.  E.  W. 


Amorphous  and  crystallised  oxide-hydrates 
and  oxides.  XLVIII.  Activity  of  iron  rust. 
A.  Krause  and  A.  Lewandowski  (Z.  anorg.  Chem., 
193S,  239,  395 — 398). — Ordinary  Fe  rust  reacts  with 
Ag20  gel  affording  AgFe02.  The  catalytic  activity  of 
rust  in  the  rusting  process  is  connected  with  the 
presence  of  “  active  ”  H  atoms  in  y-FeOOH. 

F.  J.  G. 


Tables  for  derivation  of  pn,  using  the  quin- 
hydrone  electrode.  A.  M.  Kaschpur  (Ukrain. 
Biochem.  J.,  1938,  11,  449—463).  R.  T. 


Application  of  conductometric  titration  to 
acidimetry.  M.  I.  Lapschin  (Zavod.  Lab.,  1938, 
7,  479 — 481). — Conductometric  titration  is  preferred 
for  titration  of  mixtures  of  strong  and  weak  acids,  of 
salts  of  weak  acids  with  strong  bases,  or  vice  versa, 
and  of  coloured  or  turbid  solutions.  R.  T. 


Potassium  hydrogen  phthalate  as  a  buffer  for 
use  with  the  hydrogen  electrode.  J.  Russell  and 
R.  E.  Stauffer  (J.  Amer.  Chem.  Soc.,  1938,  60, 
2820 — 2821). — 0-05M-K  H  phthalate  is  satisfactory  for 
temp,  as  high  as  40°.  E.  S.  H. 

Application  of  sodium  phenolphthaleinate  to 
volumetric  microanalysis .  L.  M.  Kulberg  (Zavod. 
Lab.,  1938,  7,  417 — 421). — A  solution  of  phenol- 
phthalein  in  20%  Na2C03  is  evaporated  to  dryness, 
the  residue  is  extracted  with  EtOH,  the  extract  is 
evaporated  to  dryness,  the  residue  is  again  extracted, 
and  the  final  extract  is  evaporated,  to  yield  pure  Na 
phenolphthaleinate,  solutions  of  which  serve  for  the 
titration  of  acids  the  PB  of  which  <7-96.  R.  T. 

Acidimetric  titration  of  coloured  solutions. 
R.  C.  Burschtein  and  T.  Y.  Gatovskaja  (Zavod. 
Lab.,  1938,  7,  345 — 346). — Titration  of  a  no.  of 
coloured  solutions  in  presence  of  fluorescein  (A.,  1938, 


II,  210)  gives  results  in  good  agreement  with  those 
obtained  electrometrically.  R.  T. 

Determination  of  dissolved  water  in  liquefied 
gases. — -See  B.,  1938,  1410. 

Ammonium  chloride-sodium  sulphide  solu¬ 
tions  for  organic  nitro-reductions  and  for  in¬ 
organic  qualitative  analysis.  M.  J.  Murray  and 
D.  E,  Waters  (J.  Amer.  Chem.  Soc.,  1938,  60, 
2818 — 2819). — Reductions  are  performed  with  good 
yields  by  adding  the  mixture  to  tho  N02-derivative 
dissolved  in  aq.  NH3  or  EtOH  -f-  aq-  NH3.  Cone. 
NH4  polysulphide  for  qual.  analysis  is  conveniently 
prepared  by  adding  S  to  the  above  mixture. 

E.  S.  H. 

Photo -nephelometric  determination  of  chloride 
in  chromate  and  dichromate  reagents.  L.  E. 
Sabinina  and  L.  I.  Rozengard  (Zavod.  Lab.,  1938,  7, 
727 — 729). — Small  amounts  of  chloride  are  determined 
by  a  photo -nephelometric  method.  R.  T. 

Pontius’  chlorometric  method.  M.  Ciiambon 
(Bull.  Soc.  chim.,  1938,  [v],  5,  1458— 1463).— The 
mechanism  of  reaction  between  CaChOCl  and  KI  in 
presence  of  NaHC03  at  pn  8- — 9  is  discussed.  Observ¬ 
ations  recorded  point  to  the  intermediate  formation  of 

I,  according  to  (a)  HOC1  +  2KI  21  -f  KC1  +  KOH, 

and  (b)  50C1'  +  21  +  H>0  210  '  +  5C1'  +  2H\ 

E.  S.  H. 

Analytical  notes.  I.  C.  W.  Davies  (Canad.  J. 
Res.,  1938,  16,  B,  227 — 229). — (1)  Org.  compounds 
containing  Se  or  Hg  can  be  decomposed  without  loss 
of  Se  or  Hg  by  means  of  “  nitro-chlorate  ”  mixture 
before  determining  the  Se  or  Hg  gravimctrically. 
(2)  Solutions  containing  unknown  amounts  of  Cl'  and 
Br'  are  treated  with  a  known  excess  of  AgN03. 
From  the  wt.  of  the  ppt.  and  tho  wt.  of  the  Ag  in  it, 
the  amounts  of  Cl  and  Br  can  be  calc.  (3)  By  the 
addition  of  2  g.  of  powdered  Ca(OAc)2  to  20—30  g.  of 
soya-bean  oil  before  ignition,  the  P  in  the  oil  is  retained 
as  Ca3(P04)2.  C.  R.  H. 

Potentiometric  determination  of  small  amounts 
of  bromide.  S.  K.  Afanasiev,  M.  A.  Portnov,  and 

J.  N.  Tsciiepelkin  (Zavod.  Lab.,  1938,  7,  547 — 

550). — Tschirkov’s  method  (A.,  1935,  316)  gives 
satisfactory  results  for  determination  of  Br'  in 
Karabugaz  saline,  on  condition  that  empirical  correc¬ 
tions  are  applied  for  reaction  of  other  constituents 
with  NaOCl,  and  for  the  Br  content  of  the  latter 
reagent.  R.  T. 

Colorimetric  determination  of  bromides  in 
presence  of  chlorides.  A.  Y.  Yinogradov  (Zavod. 
Lab.,  1938,  7,  426 — 428). — In  Sweeney  and  Withrow’s 
method  (A.,  1917,  ii,  423)  the  coloration  rises  to  a  max., 
and  then  falls,  as  the  vol.  of  aq.  Cl2  added  is  increased ; 
this  is  due  to  formation  of  BrCl.  The  following 
modification  is  proposed  :  the  amount  of  0*05N-KBrO3 
giving  max.  coloration  in  a  series  of  8  test-tubes  each 
containing  3  ml.  of  solution  (<0*6  mg.  Br'),  0*3  ml.  of 
10n-H2SO4,  and  3  ml.  of  CC14  is  determined,  and  this 
ratio  is  applied  in  the  colorimetric  determination  of 
Br'  by  the  above  method,  substituting  KBr03  for  Cl2. 
I7  does  not  interfere  if  [I']/[Br']  >0*3.  R.  T. 

Titration  with  adsorption  indicator .  Argento- 
metry  of  strongly  acidic  solution  of  halide  with 
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metanil-yellow,  and  its  mechanism  of  adsorp¬ 
tion.  Y.  Miyake  (J.  Chcm.  Soc.  Japan,  1936,  57, 
277 — 284). — By  utilising  the  amphoteric  property 
of  metanil-yellow,  the  end-point  of  the  titration  of 
Br'  or  I'  by  0*lN-AgNO3  in  acid  solution  can  bo 
easily  detected.  Ch.  Abs.  (e) 

Determination  of  iodine  in  drinking  water, 
urine,  and  substances  .  containing  only  about 
1000  times  as  much  organic  matter  as  iodine. 
A.  C.  Bratton  and  J.  F.  McClendon  [with  W.  Fos¬ 
ter  and  R.  White]  (Ind.  Eng.  Chem.  [Anal.],  1938, 
10,  GOO — 605). — The  material  is  fused  with  NaOH  in 
presence  of  rare-earth  oxides  as  catalysts.  I03'  is 
reduced  and  N02'  is  destroyed  by  addition  of  Na3N. 
The  I  from  oxidation  of  I'  by  Fe'“  in  acid  solution  is 
distilled  into  aq.  Br  which  oxidises  it  to  I03'.  Excess 
of  Br  is  blown  out  by  means  of  air  at  100°,  and  after 
addition  of  KI  the  I  is  titrated  electrometrically  by 
means  of  0*00lN-Na2S2O3,  The  method  is  applic¬ 
able  to  samples  containing  only  mg.  amounts  of  org. 
matter,  Cl',  and  silicates,  and  <0*2  gg.  of  I.  It  is 
thus  applicable  to  drinking-water  and  soil  solution 
provided  that  [Cl']  is  >0*5  millimoL,  to  urine, 
thyroid  gland,  seaweed,  etc.  It  is  not  applicable  to 
sea- water,  brine,  and  some  mineral  waters,  or  to 
soil  samples.  L.  S.  T. 

Methyl-red  as  an  indicator  in  titration  of 
fluorides  by  thorium  salts,  (a)  I.  V.  Iljin. 
(b)  V.  A.  Zacharevski  (Zavod.  Lab.,  1938,  7,  637, 
637 — 638). — A  criticism  of  Zacharevski  (A.,  1938,  I, 
211),  and  a  reply.  R.  T. 

Test  of  suitability  of  pyrogallol  solutions  [for 
absorption  of  oxygen].  A.  V.  Mazov  (Zavod.  Lab., 
1938,  7,  359 — 360). — The  no.  of  times  a  given  vol.  of 
air  has  to  be  passed  through  the  pyrogallol  absorption 
bulb  of  an  Orsat  apparatus  for  full  absorption  of  02 
rises  from  5  for  fresh  solution  to  7  for  a  solution  which 
has  absorbed  20  c.c.  of  02  per  g.-moL,  and  to  9  for  one 
containing  30  c.c.  of  02.  Solutions  not  giving  full 
absorption  after  5  passages  should  be  replaced. 

R.  T. 

Determination  of  dissolved  oxygen  by  means 
of  the  dropping  mercury  electrode,  with  applic¬ 
ations  in  biology.  H.  G.  Petering  and  F.  Daniels 
(J.  Amer.  Chem.  Soc.,  1938,  60,  2796 — 2802). — The 
modified  polarographic  procedure  described  is  parti¬ 
cularly  suited  to  systems  which  involve  changing 
[02].  Applications  to  the  photosynthesis  and  respir¬ 
ation  of  alga*,  and  the  respiration  of  yeast  and  blood 
cells,  are  described.  E.  S.  H. 

Bromatometric  determination  of  thiocyanate. 
L.  Szebell£dy  and  W.  Madis  (Z.  anal.  Chem.,  1938, 
114,  343 — 346). — The  neutral  CNS'  solution  is 
diluted  to  35  c.c.,  and  3  g.  of  NaBr,  15  c.c.  of  2n-HC1, 
and  5  mg.  of  Fem  alum  are  added.  0*lN-KBrO3  is 
added  to  the  red  coloured  solution  until  the  colour  is 
discharged.  1  c.c.  of  0T%  AuC13  solution  is  added 
and,  after  30  sec.,  the  titration  is  completed  drop  wise 
until  a  permanent  yellow  colour,  matching  that  of  a 
comparison  solution,  is  obtained.  The  reaction 
between  CNS'  and  Br  is  slower  in  aq.  H2S04  than 
in  aq.  HC1.  The  results  agree  with  those  obtained 
by  the  Volhard  method.  L.  S.  T. 


Use  of  Trautz’s  micro-Dumas  method  [for 
determining  nitrogen]  with  the  apparatus  of 
Pregl.  C.  W.  Beazley  (Ind.  Eng.  Chem.  [Anal.], 
1938,  10,  605). — Trautz’s  method  (A.,  1931,  752,  971) 
can  bo  used  with  a  slightly  modified  Pregl  apparatus 
and  is  widety  applicable.  Typical  results  are  given, 
and  the  necessary  modifications  described.  A  com¬ 
plete  analysis  requires  30  min.  L.  S.  T. 

Colorimetric  determination  of  oxides  of  nitro¬ 
gen.  I.  N.  Kuzminich  and  E.  J.  Tdrchan  (Zavod. 
Lab.,  1938,  7,  635 — 636). — Polemical,  against  Var¬ 
lamov  (A.,  1938,  I,  211).  R.  T.; 

Determination  of  nitrite  in  waters.— See  B., 
1938,1512. 

Rapid  determination  of  phosphorus  in  steel. — 
See  B.,  1938,  1431. 

Drop  method  of  approximate  determination  of 
phosphoric  acid.  G.  T.  MiCHALTSCHisciriN  (Bull. 
Sci.  Univ.  Kiev,  1937,  3,  No.  3,  79— S4).— The 
solution  is  evaporated  to  dryness  with  HC1,  and  the 
residue  is  heated  with  0-5  ml.  of  cone.  H2S04  to 
evolution  of  S03.  4 — 6  ml.  of  H20  and  a  few  drops  of 
HjOo  arc  added  to  the  cooled  residue,  and  the  solution 
is  boiled  and  filtered.  The  filtrate  -f-  washings  arfc 
made  up  to  25  ml.,  and  a  drop  is  placed  on  a  spot  of  aq. 
(NH4)2Mo04  on  filter-paper ;  the  spot  is  dried,  and  a 
drop  of  benzidine  solution  is  placed  on  it.  The  color¬ 
ation  developing  after  exposure  to  NH3  is  compared 
with  that  given  by  a  series  of  standard  solutions. 
0*1 — 0*5  mg.  of  P205  may  so  be  determined,  with 
an  error  of  0 — 20%,  in  presence  of  all  the  ordinary 
anions.  R.  T. 

Reaction  of  metaphosphoric  acid  with  basic 
triphenylmethane  dyes.  H.  Herrmann  (Mikro- 
chim.  Acta,  1938,  3,  193 — 196). — Aq.  HP03  gives  with 
aq.  crystal-violet  (I)  dark  blue,  rod-shaped  crystals, 
limiting  sensitivity  3  gg. ;  fuchsin  gives  a  brownish- 
green  fluorescence  and  a  ppt.,  sensitivity  10  gg. ; 
Victoria-blue,  a  greenish  fluorescence,  and  an  amor¬ 
phous  ppt.,  sensitivity  10  gg.  Malachite-green  and 
Mc-green  give  no  reaction.  The  crystals  obtained 
with  (I)  are  readily  sol.  in  N-HC1,  sparingly  sol.  in 
H20,  and  insol.  in  light  petroleum,  CeHc,  PhMe, 
and  xylene.  Their  analysis  corresponds  with 
3HP03,2(I),8H20.  H3P04  gives  none  of  the  above 

reactions.  L.  S.  T. 

Determination  of  arsenic  with  the  use  of 
amalgamated  aluminium  in  place  of  zinc. 
M.  P.  Bolotov  (Vopro.  Pitaniya,  1934,  3,  No.  4, 
1 — 17).* — Zn  may  be  replaced  by  amalgamated  A1  in 
the  determination  of  As  as  AsH3,  Cir.  Abs.  (e) 

.  Determination  of  boron  in  cast  iron  and  steel. 
— See  B.,  1938,  1425. 

Detection  of  boric  acid  in  [natural]  waters  by 
the  curcumin  reaction.  J.  NSmejc  (Chem.  Listv, 
1938,  32,  340—345,  361 — 364). — NO./,  N03',  i', 
Br',  K\  NH4\  S04",  Ca”,  and  Mg"  may  interfere  with 
detection  of  H3B03  in  H20  by  the  curcumin  reaction. 
The  first  four  ions  are  eliminated  by  evaporation  in 
presence  of  H3P04,  and  S04"  is  pptd.  as  BaS04; 
the  [K“]  and  [NH4*]  of  natural  H20  are  too  low  to 
interfere.  Ca  and  Mg  are  pptd.  as  phosphates  by 
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adding  2*1  c.c.  of  2*6%  Na2HP04  in  1*54%  NaHC03 
to  30  c.c.  of  the  H20,  and  boiling.  The  final  solution 
is  tested  for  H3B03  in  the  usual  way  with  curcumin 
paper  (<0*3  gg.  of  H3B03).  R.  T. 

Reducing  the  evaporation  time  in  the  determin¬ 
ation  of  silicon  by  the  Otis-Handy  method. 
H.  Fuchshuber  (Chein.-Ztg.,  1938,  62,  743). — The 
method  is  modified  to  avoid  spurting  during  evapor¬ 
ation  by  adding  to  the  acid  solution,  after  dissolution 
of  the  silumin,  small  amounts  of  96%  EtOH  until 
foaming  ceases,  and  then  10  c.c.  in  excess.  The 
covered  beaker  is  heated  on  a  hot  plate  at  250 — 300°. 
The  solution  forms  a  jelly  and  then  a  blistery  mass 
which  is  easily  broken  by  a  glass  rod.  I.  C.  R. 

Determination  of  carbon  in  iron  and  steels. — 
See  B.,  1938,  1431. 

Determination  of  carbon  monoxide  in  gas  and 
air. — See  B.,  1938,  1410. 

Baryta  method  of  determining  small  amounts 
of  carbonates.  G.  N.  Evetski  and  E.  I.  Zlobin- 
skaja  (Zavod.  Lab.,  1938,  7,  484 — 486). — C02-free  air 
is  aspirated  through  the  boiling  acidified  carbonate 
solution,  and  the  C02  evolved  is  absorbed  by  0*1n- 
Ba(0H)o,  excess  of  which  is  titrated  with  0*1n-HC1. 

R.  T. 

Standard  method  of  determination  of  potass¬ 
ium.  V.  M.  Tichomirov  (Zavod.  Lab.,  1938,  7, 
729).- — In  the  industrial  method  of  determination  of 
K  as  KC104,  one  evaporation  to  dryness  is  sufficient  to 
remove  NH4C1,  in  place  of  three  ordinarily  applied. 

R.  T. 

Rapid  separate  determination  of  potassium 
and  sodium.  II.  Determination  of  sodium. 
M.  A.  Portnov  and  S.  K.  Afanasiev  (Zavod.  Lab., 
1938,  7,  421—425;  cf.  A.,  1938,  I,  269).— K  is  pptd. 
with  Mg  dipicrylamine,  and  Na  is  determined  polaro- 
graphically  in  the  filtrate,  applying  a  correction  for  the 
residual  [K*]  =  0-98  x  KH  +  0*0747 (t—  10)1(H. 

R.  T. 

P olarographic  method  as  applied  to  chemical 
analysis  of  metals. — SeeB.,  1938,  1437. 

Bromatometric  determination  of  calcium.  L. 
Szebelledy  and  W.  Maris  (Z.  anal.  Chem.,  1938, 114, 
350 — 352), — The  Ca”  is  pptd.  as  CaC204,H20  by 
Winkler’s  method  and,  after  treatment  of  the  ppt. 
with  2n-H2S04,  the  oxalate  is  determined  as  described 
previously  (cf.  A.,  1938,  II,  43).  L.  S.  T. 

Application  of  spectral  analysis  to  determin¬ 
ation  of  calcium,  sodium,  potassium,  and 
strontium  in  the  production  of  rare  elements. 
L.  I.  Greenhouse  amd  G.  M.  Lerman  (Zavod.  Lab., 
1938,  7,  314 — 321). — The  most  accurate  results  are 
given  by  Rusanov’s  extinction  method  (B.,  1934, 
1211).  The  curves  connecting  thickness  of  layer  of 
absorbent  with  [Ca]  are  displaced  by  Co  and  Sr,  but 
not  by  Ni,  using  0*04%  KMn04  absorbent  solution, 
and  by  Ni  and  Na,  but  not  Co  or  Sr,  with  0*017% 
methylene-blue.  Sr,  Co,  and  Ni  have  no  effect  on 
the  curves  for  Na  (KMn04  absorbent).  Sr  is  deter¬ 
mined  similarly,  with  0*026%  Me-violet  absorbent 
solution;  Ca,  Ba,  Al,  Fe,  and  Mn  displace  the  curves. 

R.  T. 


Detection  and  determination  of  small  amounts 
of  metals  in  organic  material.  C.  J.  van  Nieu- 
wenburg  (Chem.  Weekblad,  1938,  35,  799 — 802). — - 
A  review  of  the  general  questions  involved  in  finding 
a  satisfactory solution  of  this  problem.  A  more 
satisfactory  wet  method  of  destroying  org.  matter  is 
required.  S.  C, 

Detection  of  zinc  with  p -naphth o quinolin e  and 
thiocyanate.  E.  B.  San  bell,  D.  M.  Wish  nick,  and 
E.  L.  Wishnick  (Mikrochim.  Acta,  1938,  3,  204 — 
209). — With  neutral  or  weakly  acid  solutions  of  Zn, 
KCNS  +  p-naphthoquinoline  give  a  finely-divided 
ppt.  which  soon  recrystallises  as  thin,  colourless, 
lath-shaped  crystals  showing  parallel  extinction  and 
strong  birefringence.  The  vols.  of  reagent  and  test 
drop  should  be  approx,  equal,  and  well  mixed.  When 
this  is  the  case,  the  limiting  concn.  in  neutral  or  in 
solutions  1  to  2n.  with  respect  to  H2S04  is  1  :  2  x  105 ; 
in  2n-HC1,  it  is  1  :  105.  Alkali  metals  do  not  interfere, 
and  0*001%  of  Zn  can  be  detected  in  a  saturated 
solution  of  K2S04  which  is  2n.  with  respect  to  H2S04. 
In  alkali  chloride  solution,  the  sensitivity  is  decreased, 
and  NO/  should  be  absent.  Ca,  Ba  (AcOH  solution), 
Mn,  Mg,  Be,  Al,  Crm,  Cem,  As,  and  Ni  give  no  ppts. 
with  the  reagent.  The  reaction  is  suitable  for  the 
detection  of  Zn  in  presence  of  much  Mn’*.  Pb’*  may 
interfere  somewhat  with  the  detection  of  Zn’*.  Cu’*, 

Ag\  Au,  Hg\  Hg**,  IT,  Sn’*,  Sb,  Bi,  V*  Mo*1,  Wvr, 
U02”,  PtClB",  Fe**,  Fe***,  and  Co’*  give  ppts.  with  the 
reagent,  but  low  concns.  of  Fe”  or  Fo”*  in  presence  of 
H3P04  do  not  spoil  the  test.  Zn  cannot  be  detected  in 
presence  of  Co,  which  gives  blue  prisms  with  the 
reagent.  The  corresponding  compound  of  Cd  is 
more  sol.  and,  in  concns.  <0*5%  of  Cd,  does  not 
interfere.  Owing  to  its  slight  solubility,  the  compound 
(C13H9N)2,H2Cdl4  is  not  entirely  satisfactory  for  the 
identification  of  Cd”.  L.  S.  T. 

Determination  of  cadmium.  E.  I.  Nikitina 
(Zavod.  Lab.,  1938,  7,  409 — 412). — 5  ml.  of  1% 
brucine  in  aq.  H2S04  and  10  ml.  of  10%  KBr  are 
added  to  the  neutral  solution  (containing  <5  mg.  Cd), 
and  the  ppt.  of  [brucine]2,CdBr2,2HBr  is  collected 
after  1  hr.,  washed  with  1  :  7  EtOH-Et20,  dried  at 
130 — 150°,  and  weighed.  Mg,  Al,  Cu,  Mn,  and  Zn  do 
not  interfere.  R.  T. 

Selective  micro-chemical  test  for  cadmium. 
C.  Mahr  (Mikrochim.  Acta,  1938,  3,  300 — 303). — One 
or  two  drops  of  test  solution  are  evaporated  on  a  micro¬ 
scope  slide,  and  treated  with  a  small  drop  of  1 — 2n- 
HC1,  a  large  drop  of  1*5%  solution  of  Reinecke’s  salt, 
and  a  drop  of  5%  CS(NH2)2.  In  presence  of  Cd  char¬ 
acteristic  crystals  of  Cd{CS(NH2)2}[Cr(NH3)2(CNS)4]2 
are  formed.  About  0*1%  of  Cd  can  be  detected  in 
presence  of  metals  of  the  (NH4)2S  and  alkaline-earth 
groups  and  0*2%  in  presence  of  metals  of  the  HC1 
and  H2S  groups.  J.  W.  S. 

Micro-detection  and  -determination  of  lead. 
N.  D.  Costeanu  (Mikrochim.  Acta,  1938, 3, 236 — *238), 
— A  strip  of  filter-paper  is  soaked  with  the  test  solu¬ 
tion,  free  from  metals  other  than  Pb,  and  dried.  One 
drop  of  aq.  HI,  prepared  by  the  action  of  II2S  on  a 
suspension  of  I  in  H20,  is  added,  and  the  colour  of  the 
Pbl2  spot  is  compared  with  a  series  of  standards 
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prepared  similarly  from  Pb(N03)2  solutions.  0T  gg. 
of  Pb  can  bo  determined  in  this  way.  L.  S.  T. 

Analysis  of  dust  and  fumes  for  lead  and  zinc. — 
See  B.,  1938,  1509. 

Volumetric  determination  of  lead  and  acetic 
acid  in  neutral  and  basic  lead  acetates. — See  B., 
1938,  1499. 

Quantitative  spectral  analysis  of  solutions. 
III.  Determination  of  thallium  and  indium. 
A.  K.  Rusanov  and  B.  I.  Bodunkov  (Zavod.  Lab., 
1938,  7,  573 — 579). — The  [Tl]  in  solutions  is  deter¬ 
mined  by  comparing  the  intensity  of  the  Tl  5350*47 
line  with  that  of  the  Fe  5270-36 — 5269-54  lines,  and  of 
In  by  comparing  In  4511*31  with  Cs  4555*3  A. 

R.  T. 

Determination  of  copper  as  thiocyanate  hy  a 
rapid  extraction  method.  A.  G.  Kulman  and 
G.  A.  Chrapov-Schmarov  (Zavod.  Lab.,  1938,  7, 
290 — 295). — The  accuracy  of  Rivot’s  method  (Compt. 
rend.,  1854, 38,  868)  is  enhanced,  and  the  time  required 
reduced,  by  introducing  a  no.  of  modifications  in  the 
technique  of  pptn.  of  CuCNS,  and  of  washing  and 
drying  the  ppt.  R.  T. 

Reactions  of  thiolbenzothiazole.  M.  KuraS 
(Chem,  Obzor,  1938, 13,  95 — 96). — Thiolbenzothiazole 
reacts  with  cations  of  the  H2S  group  and  can  be  used 
for  the  determination  of  Cu,  Cd,  Bi,  Pb,  Au,  Ag,  and 
Hg.  Indications  are  given  of  the  conditions  for  pptn., 
and  the  colours  and  properties  of  the  ppts.  for  the 
above  cations.  F.  R. 

Paper  as  medium  for  analytical  reactions. 
Method  of  applying  reagent  papers  to  large 
volumes  of  solutions.  B.  L.  Clarke  and  H.  W. 
Hermance  (Ind.  Eng.  Chem.  [Anal.],  1938,  10,  591 — 
600 ;  cf.  A.,  1937, 1, 429). — A  general  technique  for  the 
removal  of  gg.  quantities  of  an  ion  from  large  vols.  of 
solution  and  its  determination  is  described.  The 
solution  is  passed  through  a  known  and  restricted  area 
of  paper  impregnated  with  a  reagent  sufficiently  insol. 
to  withstand  the  action  of  a  large  vol.  of  solution 
flowing  through  it,  but  capable  of  reacting  with  the 
ion  being  determined  and  fixing  it  on  the  reagent  - 
coated  fibres  of  the  paper.  When  a  colour  change 
results,  direct  comparison  of  the  coloured  area  with 
similarly- prepared  standards,  or  ashing  and  digestion 
of  the  spot  and  the  use  of  a  suitable  micro-method, 
allows  a  determination  to  be  made.  Apparatus  for 
confining  the  flow  of  large  vols.  of  liquid  through 
small,  definite  areas  of  papers,  for  the  prep,  and 
preservation  of  standard  spots,  for  the  comparison  of 
spots,  and  a  micro- crucible  for  ashing  are  described. 
Precautions  to  be  observed  in  the  prep,  of  the  papers 
are  discussed.  Results  obtained  in  a  typical  applic¬ 
ation,  viz.,  the  removal  of  Cu”  on  paper  impregnated 
with  CdS,  are  described  and  illustrated,  with  parti¬ 
cular  reference  to  the  various  factors  affecting  the 
accuracy  of  the  results.  Recovery  on  three  paper 
discs  is  complete  for  amounts  up  to  50  gg,,  and  the 
amount  of  Cu”  detectable  is  <1  gg.  per  500  c.c. 
Other  applications  described  arc  the  separation  of  a 
few  gg.  of  Cu  from  solutions  containing  a  very  large 
excess  of  Ni”  by  retention  of  the  Cu”  on  CdS-paper, 
the  separation  of  Cu  from  Pb,  the  determination  of 


traces  of  Pb  in  H20  and  air,  and  the  detection  and 
determination  of  S"  in  tarnish  films  after  cathodic 
reduction  of  the  film.  L.  S.  T. 

Determination  of  copper  in  pig  iron  and  steel. 
— SeeB.,  1938,  1424. 

Determination  of  mercury  with  s-diphenyl- 
carb azide,  F.  W.  Laird  and  A.  Smith  (Ind.  Eng. 
Chem.  [Anal.],  1938,  10,  576 — 578). — The  reagent 
should  be  dissolved  in  abs.  EtOH,  prepared  fresh  each 
day,  and  protected  from  light.  When  the  ratio  of 
reagent  to  Hg  is  <2:1,  the  colour  intensity  is  inde¬ 
pendent  of  the  amount  of  diphenylcarbazide.  Max. 
colour  intensity  is  reached  within  15  min.  Cd  does 
not  interfere  with  the  reaction,  and  neither  does  Zn 
in  a  concn.  <5  times  the  [Hg]  (cf.  A.,  1926,  814).  A 
[Cl']  >0*0001n.  destroys  the  colour.  An  electrolyto 
concn.  >0*003n.  usually  ppts.  tho  coloured  Hg  com¬ 
pound  in  <1  hr.,  and  the  higher  is  the  [Hg]  the 
smaller  is  this  concn.  needed  to  produce  flocculation. 
The  colour  can  exist  with  varying  intensities  at  pn 
between  2*6  and  7 ;  the  optimum  pa  is  4  and  this 
must  be  kept  const,  to  ^0*3  unit  if  the  error  from  this 
source  is  to  be  >5%.  A  satisfactory  pa  can  be 
attained  by  titration  of  an  aliquot  portion  with  dil. 
AcOH  or  NaOAc  (bromophenol-blue).  With  a  layer 
of  solution  10  cm.  thick,  0*4  mg.  of  Hg  per  1.  can 
be  determined  with  a  precision  (photo-electric  colori¬ 
meter)  of  ~5%;  for  & — 50  gg.  of  Hg  per  10  ml.,  the 
average  precision  is  ~3%.  L.  S.  T. 

Determination  of  mercury  and  silver  in  pres¬ 
ence  of  other  metals  by  means  of  diphenylthio- 
carbazone.  R.  I.  Alexeev  (Zavod.  Lab.,  1938,  7, 
415 — 417). — 30  ml.  of  0*lM-Na4P207  and  3  ml.  of 
diphenylthiocarbazone  solution  (25  mg.  in  100  ml.  of 
0*lM-Na4P2O7)  are  added  to  10  ml.  of  the  solution 
under  analysis,  and  the  red  coloration  obtained  is 
compared  with  that  given  by  standard  Hg11  or  Ag 
solutions.  0*001 — 1  mg.  of  Hgir  or  Ag  may  thus  be 
determined  in  presence  of  >  Tl  200,  Asv  100,  A1  20, 
Mnni  15,  Bi,  Fein,  or  Pb  10,  U  5,  Zn  1*5,  Cd  or  Ni  1,  or 
Co  or  MoVI  0*05  mg. ;  As111,  Cu11,  and  CrYI  should  be 
absent.  R.  T. 

Rapid  determination  of  aluminium,  calcium, 
magnesium,  potassium,  and  sodium  in  the  salts 
of  heavy  metals.  I.  Sachiev  (Prom.  Org.  Chim., 
1936,  1,  164 — 165). — Electrolysis  of  dil.  H2S04 
solutions  with  a  Hg  cathode  deposits  heavy  metals  on 
the  Hg.  Al,  Ca,  Mg,  K,  and  Na  are  then  determined 
in  the  solution  as  usual.  Ch.  Abs.  (e) 

Titration  of  manganates  in  presence  of  per¬ 
manganates.  M.  Centnerszwer  and  J.  Szedro- 
wicz  (Bull.  Soc.  chim.,  1938,  [v],  5,  1530 — 1531). — 
Modified  procedure  is  described  (cf.  B.,  1926,  351). 
When  [KMnOJ  is  small,  low  results  for  K2Mn04  are 
obtained  by  the  C02  method,  but  when  [KMn04]  = 
5  X  [K2Mn04]  the  reaction  proceeds  quantitatively 
according  to  3K2Mn04  +  2C02  =  2KMn04  +  Mn02 
+  2K2C03.  Mn02  is  determined  by  adding  excess  of 
H2C204  and  titrating  with  KMn04.  E.  S.  H. 

Macro-  and  micro-reaction  of  iron  with  thio- 
gly  collie  acid.  J.  V.  Dubsk^  and  V.  Sin  del  Aft 
(Mikrochim.  Acta,  1938,  3,  258 — 262). — When  air  is 
excluded,  Fe”  ions  give  no  colour  reaction  with 
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SH*CH2*C02H  (I),  even  after  addition  of  aq.  NH3. 
When  air  is  admitted,  an  intense  violet  colour  is 
produced.  Fe“*  ions  produce  first  a  blue  colour  due 
to  the  formation  of  Fe(S*CH2*C02H)3,  and  then,  in 
presence  of  NH3,  the  violet-red  colour  duo  to 
Fe(S*CH2*C02NH4)3.  Excess  of  FeCl3  gives  not 
Fe(OH)3  but  the  ochre-brown  aquo-salt  of  FeIXI 
ferrithioglycollate.  For  Fe’“,  the  limiting  sensitivity 
ia  013  |xg.,  and  for  (I),  60  pg.  L.  S.  T. 

Micro -determination  of  bivalent  iron  in  rocks 
and  silicate  minerals.  M.  SmoiRi  and  S.  Mitui 
(Mikrochim.  Acta,  1938,  3,  291 — 299). — 5 — 30  mg.  of 
the  mineral  is  treated  in  a  Pt  basin  with  two  quantities 
of  0*2  c.c.  of  25  vol.-%  H2S04,  the  solution  being 
evaporated  after  each  addition.  The  mixture  is  then 
treated  with  about  0-3  c.c.  of  40%  HF  in  a  current  of 
C02  and  subsequently  heated  in  steam  for  30  min. 
After  cooling  in  a  stream  of  dry  C02  the  contents  are 
transferred  to  a  vessel  containing  0*3  g.  of  powdered 
H3B03  and  7  c.c.  of  2*5  vol.-%  H2S04  saturated  with 
H3B03,  and  titrated  with  0*02N-KMnO4.  Appar¬ 
atus  required  for  the  determination  is  described 
and  data  are  recorded  for  results  obtained  with 
FeS04,(NH4)2S04,6H20,  augite,  olivine,  olivinepyr- 
oxeneandesite,  hornblende,  and  granite.  J.  W.  S. 

Cerimetric  determination  of  ferrum  oxalicum 
oxydulatum. — See  B.,  1938,  1499. 

i 

Magnetic  determination  of  iron  in  brass. — See 
B.,  1938,  1433. 

Spectroscopic  analysis  of  steel  alloys. — See  B., 
1938,  1432. 

Micro-gravimetric  determination  of  cobalt 
with  1-nitroso-p-naphthol.  F.  Hecht  and  F. 
Korkisch  (Mikrochim.  Acta,  1938,  3,  313 — 316). — 
The  solution  containing  CoCl2  is  evaporated  to  dryness 
and  the  residue  taken  up  in  a  few  drops  of  H20.  2 

drops  of  cone.  H202  and  1  drop  of  N-NaOH  are  added. 
When  vigorous  action  has  ceased  the  Co(OH)3  is 
dissolved  in  AcOH  (1*5 — 3  c.c.),  the  solution  is  diluted 
with  hot  H20  (2 — 5  c.c.),  and  Co  is  pptd.  with  1  :  2- 
NOC10Hg-OH  (2%  in  70%  AcOH).  The  mixture  is 
heated  in  a  covered  vessel  at  125 — 130°  for  5 — 7  min., 
and  after  cooling  the  coagulated  ppt.  is  collected, 
washed  with  AcOH  and  then  with  H20,  and  dried  at 
130°.  The  use  of  a  crucible  fitted  with  a  porcelain 
filter-tube  is  recommended.  Separation  from  Ni,  Zn, 
and  A1  is  not  so  efficient  as  in  the  macro -procedure  but 
is  probably  sufficient  for  normal  rock  analyses. 

*J.  W.  S. 

Separation  of  cobalt  and  nickel  from  man¬ 
ganese.  E.  A.  Ostroumov  and  G.  S.  Maslenni¬ 
kova  (Zavod.  Lab.,  1938,  7,  267— 269).— C6H-N,HC1 
**pd  C6H  N  are  added  to  the  solution  containing  Co, 
Ni,  and  Mn,  and  H2S  is  passed ;  CoS  and  NiS  are  pptd., 
leaving  Mn  in  solution.  R.  T. 

Volumetric  determination  of  cobalt  and  nickel. 
— SeeB.,  1938,  1440. 

Micro-gravimetric  separation  of  nickel  and 

Kroupa  (Mikrochim.  Acta,  1938,  3, 
312).  A  solution  of  the  mixed  nitrates  is 
dryness  and  the  residue  is  treated  with 
o0%  HN03  (1  drop)  and  H20  (5—10  c.c.).  After 


warming,  six  times  the  theoretical  amount  of  di- 
methylglyoxime  (1%  in  EtOH)  is  added,  then  0*5 — 
1  c.c.  of  50%  NH4OAc,  and  the  solution  approx, 
neutralised  with  aq.  NH3  to  ppt.  the  Ni.  The  solution 
is  filtered  immediately,  the  ppt.  being  washed  three 
times  with  0*5  c.c.  of  hot  H20  and  three  times  'with 
0*5  c.c.  of  25%  EtOH.  The  filtrate,  containing  the  U, 
is  evaporated,  ignited,  dissolved  in  HNOa,  again 
evaporated  to  dryness,  and  taken  up  in  AcOH  (1 
drop)  and  hot  H20  (0*5  c.c.).  After  adding  1  drop  of 
aq.  NH3  and  0*5  c.c.  of  50%  NH4OAc  the  mixture  is 
warmed  for  5  min.  (water- bath)  and  then  thrice  the 
theoretical  amount  of  8-hydroxy  quinoline  (4%  in 
8  vol.-%  AcOH)  is  added,  excess  of  AcOH  being 
neutralised  with  2 — 4  drops  of  aq.  NH3.  The  ppt.  is 
filtered,  ignited,  and  weighed  as  U308.  J.  W.  S. 

Detection  of  nickel  in  very  dilute  solutions. 
I.  M.  Korenman  (Zavod.  Lab.,  1938,  7,  428 — 429).— 
1 — 2  drops  of  cone.  aq.  ZnS04  and  of  (NH4)2Hg(CNS)4 
are  added  to  20  ml.  of  solution  (containing  <  0-01  JAg. 
Ni),  and  the  solution  is  centrifuged.  The  ppt.  is 
collected  on  a  filter-paper  spill,  which  is  ignited,  the 
ash  is  dissolved  in  a  drop  of  HOI,  which  is  made  neutral 
with  NH3,  and  dimethylgly oxime  in  aq.  NH3  is  added. 
The  red  needles  of  Ni  salt  may  be  detected  micro¬ 
scopically.  R.  T. 

Concluctometric  determination  of  nickel.  J.  H. 
Boulad  (J.S.C.I.,  1938,  57,  323 — 326). — -A  volumetric 
method  for  the  determination  of  Ni,  using  electrical 
conductance  as  indicator,  is  described.  Ni,  best  in 
neutral  solution  (0*003 — 0*015n.),  is  pptd.  with  an  alco¬ 
holic  solution  of  dimethylglyoxime  (I)  (about  0*1n.), 
in  presence  of  Ca(OAc)2  as  buffer  and  flocculant. 
Titration  is  carried  out  either  by  adding  the  pre¬ 
cipitant  by  successive  measured  amounts,  or  by  adding 
an  excess  of  (I),  which  is  then  titrated  back  with  a 
solution  of  Ni(N03)2  or  Ni(OAc)2  (0*1 — 0*3n.).  Zn 
and  Mn  do  not  interfere,  but  in  presence  of  Co,  Fe,  and 
Cu,  slight  modifications  are  necessary.  The  accuracy 
is  about  ±1%  of  the  nickel  present. 

Drop  method  of  approximate  determination 
of  chromium.  G.  T.  Michaltschischin  (Bull.  Sci. 
Univ.  Kiev,  1937,  3.  No.  3,  85 — 89). — Aq.  Na2C03  and 
KMn04  are  added,  and  the  solution  is  boiled  for 
5 — 10  min.,  a  few  drops  of  EtOH  are  added,  and 
boiling  is  continued  to  decolorisation  of  the  solution 
and  to  evaporation  of  excess  of  EtOH  and  MeCHO, 
when  it  is  cooled  and  diluted  to  25  ml.  The  solution 
is  filtered,  a  few  drops  of  filtrate  are  made  acid  with 
AcOH,  and  a  drop  is  placed  on  a  spot  of  saturated 
benzidine  in  30%  AcOH  on  filter-paper.  The  in¬ 
tensity  of  the  coloration  obtained  is  compared  with 
those  given  by  a  series  of  standard  K2Cr207  solutions. 

R.  T. 

Colorimetric  determination  of  chromium  in 
plant  ash,  water,  and  rocks. — See  A.,  1939,  III, 
110. 

♦ 

Potentiometric  determination  of  molybdenum 
and  copper  in  steel. — See  B.,  1938,  1431. 

Photometric  determination  of  tungsten  in 
steel. — See  B.,  1938,  1431. 

Dihydroxytetrachloroplatinic  acid  as  a  reagent 
for  tin.  J.  P.  Chotuley  (Zavod.  Lab.,  1938,  7, 
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35S — 359). — Aq.  H2[PtCl4(OH)2]  and  Sn"  give  a  red 
ppt.  of  Sn[PtCl4(OH)2],  sol.  in  Et20,  and  not  affected 
by  heating  at  100°.  The  reaction  serves  for  detection 
of  1 — 10  p.p.m.  of  Sn11.  Ag,  Hg1,  Hgn,  Pb11,  Bi111, 
SbIU,  Ee,  Co,  Ni,  and  Cr  do  not  interfere.  R.  T. 

Analytical  use  of  cacothelin.  L.  Rosenthaler 
(Mikrochim.  Acta,  1938,  3,  190 — 192 ;  cf.  A.,  1935, 
319). — Cacothelin  (I)  is  reduced  (lilac  colour)  directly 
by  Sn",  Ee"  in  presence  of  H3P04  or  E',  K4Co(CN)6, 
H2S,  H2Sc,  CuCl,  HgCl  (in  presence  of  HC1),  and  many 
org.  substances  such  as  NHPh*NH2,  cysteine,  gluta¬ 
thione,  neosalvarsan,  and  ascorbic  acid.  In  presence 
of  Zn  +  HC1  it  is  also  reduced  by  As,  Sb,  and  Te  com¬ 
pounds,  and  many  org.  compounds  containing  As,  Sb, 
or  S.  In  order  to  differentiate  between  Sn  and  Mo, 
HgCL  is  added  after  reduction  with  Zn  and  HC1  to 
oxidise  the  SnCl*  and  prevent  it  reducing  the  (I)  (cf. 
A.,  1938,  I,  325).  L.  S.  T. 

Nephelometric  and  colorimetric  determin¬ 
ation  of  vanadium  by  means  of  cupferron.  D.  N. 
Einkelsciitein  and  L.  P.  Elenevitsch  (Zavod.  Lab., 
1938,  7,  665 — 670). — The  solution  of  Vv,  not  contain¬ 
ing  Ee,  Ti,  E',  or  NaX^,  is  made  neutral  with  H2S04, 
and  1  ml.  of  Sn-H2S04  is  added  per  10  ml.  of  solution, 
followed  by  2  ml.  of  25%  K2S04.  Should  [Cr]  be 
5  times  [Y],  tho  solution  is  boiled  with  a  few  drops  of 
H202,  cooled,  and  the  vol.  is  made  up  to  50 — 250  ml. 
1  ml.  of  2%  gum  arabic  (centrifuged  and  filtered)  and 
1  ml.  of  1%  cupferron  are  added  to  10  ml.  of  the  solu¬ 
tion,  at  20°,  and  the  coloration  is  compared  with  that 
given  by  standard  solutions,  not  earlier  than  5  or  later 
than  40  min.  after  addition  of  the  reagents.  R.  T. 

Determination  of  vanadium.  A.  E.  Andreev 
(Zavod.  Lab.,  1938,  7,  258 — 262). — Vv  is  reduced  with 
Hg-Cd,  according  to  Someya  (A.,  1928,  387),  and  Vm 
is  titrated  with  trypan-red  in  2n-H2S04.  The  method 
is  applicable  to  the  analysis  of  steels  containing  also 
Ti,  Mo,  or  P,  but  not  W.  R.  T. 

Volumetric  determination  of  vanadium  in 
presence  of  tungsten,  with  diphenylamine- 
sulpbonic  acid  as  indicator.  G.  A.  Pevtzov 
(Zavod,  Lab.,  1938,  7,  286 — 289). — A  sharp  end-point 
is  obtained  in  the  titration  of  W  with  Ee11  in  presence 
of  NHPh-CGH.*S03H  when  the  solution  contains  10% 
of  H3P04.  R.  T. 

Photocolorimetric  determination  of  vanadium 
in  iron  ores  and  slags. — See  B.,  1938,  1424. 

Analytical  applications  of  certain  oxidation 
reactions  in  alkaline  media.  O.  Tomi£ek  (Arh. 
Herniju,  1938, 12, 105 — 110). — The  results  of  potentio- 
metric  titration  of  V17  with  0*lM-K3Ee(CN)6  in 
strongly  alkaline  solution  are  2 — 23%  low,  owing  to 
incidental  oxidation  of  HUO.  VOS04  in  alkaline  solu¬ 
tion  reduces  TeIV  or  Te7*  to  Te11,  and  Se17,  but  not 
Se71,  to  Se11 ;  the  method  cannot,  however,  be  applied 
to  determination  of  Se  or  Te.  R.  T. 

Analysis  of  antimony-tin  alloys. — See  B.,  1938. 
1432. 

Determination  of  antimony  in  lead  and  lead 
alloys.— See  B.,  1938,  1434. 


Spectrographic  examination  of  assay  beads 
for  platinum,  palladium,  and  gold. — See  B.,  1938, 
1435. 

High-precision  calorimeter.  A.  Welsch  (Bull. 
Soc.  roy.  Sci.  Lidge,  1937,  11,  316—325). — The 
construction  of  a  calorimeter  which  can  determine 
the  evolution  of  very  small  amounts  of  heat  over  long 
periods,  and  the  method  of  working,  are  described. 
Temp,  control  is  such  that  the  interior  temp,  of  tho 
calorimeter  can  be  maintained  over  4  consecutive 
days  at  any  appropriate  temp,  within  0*0005°. 

J.  N.  A. 

Gas  thermometer  for  use  at  very  low  tem¬ 
peratures.  A.  H.  Woodcock  (Canad.  J.  Res.,  1938, 
16,  A,  133 — 137). — A  thermometer,  suitable  for 
temp.  4 — 14°  K.,  is  described  in  which  the  vol.  of  gas 
which  remains  at  room  temp,  is  ^  ten  times  that  of 
the  thermometer  bulb  proper.  It  is  shown  theoretically 
that  with  this  design  the  sensitivity  is  increased  at 
the  lowest  temp.  C.  R.  H. 

Simple  appliance  for  exact  regulation  of  con¬ 
stancy  of  temperature  of  niebrome  ovens.  V.  A. 
Zacharevski  (Zavod.  Lab.,  1938,  7,  353 — 354). — 
Apparatus  is  described.  R.  T. 

Liquid  bath  m.p.  apparatus.  E.  C.  Wagner 
and  J.  E.  Meyer  (Ind.  Eng.  Chem.  [Anal.],  1938,  10, 
584—585).  #  L.  S.  T. 

Use  of  the  calorimetric  bomb  for  determin¬ 
ation  of  carbon  in  coal. — See  B.,  1938, 1377. 

Thermo-electric  measurement  of  vapour  pres¬ 
sure.  R.  R.  Roepke  and  E.  J.  Baedes  (J.  Biol. 
Chem.,  1938,  126,  349—360;  cf.  A.,  1934,  983).— 
Comparison,  by  the  authors*  method,  of  the  v.p.  of 
biological  material  (e.g.,  egg  yolk,  centrifuged  blood 
cells,  blood-serum,  crushed  muscle)  with  that  of 
nearly  isosmotic  aq.  NaCl  has  shown  the  method  to 
possess  great  accuracy.  The  procedure  is  applicable 
also  to  determination  of  the  v.p.  of  solutions  of  org. 
compounds  and  of  the  mol.  wt.  of  the  compounds. 
Methods  of  evaluating  or  diminishing  errors  due  to 
heat  production  within  the  material  under  examin¬ 
ation  are  described.  W.  McC. 

Modern  microscopic  apparatus  in  chemical 
research  and  industrial  laboratories.  A.  Kuk- 
ferath  (Osterr.  Chem.-Ztg.,  1938,  41,  359 — 363).— 
Various  forms  of  microscopes  and  micro-cameras, 
and  the  different  types  of  illumination  which  can  be 
used  in  conjunction  with  them,  are  described. 

J.  W.  S. 

Taking  photomicrographs  with  the  aid  of  a 
simple  and  inexpensive  apparatus.  R.  B.  Jack- 
son  (Chinese  Med.  J.,  1938,  54,  367 — 371). — The 
adaptation  of  a  Baker  (London)  Metron  reflex  draw¬ 
ing  outfit  to  the  production  of  photomicrographs  is 
described.  W.  J.  G. 

Simple  electron  microscopes.  R.  P.  Johnson 
(J.  Appl.  Physics,  1938,  9,  50S — 516). — The  simple 
instruments  described  require  only  a  few  ^a.  at 
2000 — 5000  v.  and  a  small  low-tension  supply. 
Electrons  emitted  from  the  cathode  are  pulled  across 
to  a  fluorescent  screen  so  rapidly  that  they  travel 
in  straight  lines  and  produce  a  sharp  image  of  the 
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emitting  surface.  Magnification  up  to  105  can  be 
obtained.  The  method  reveals  the  micro-cryst. 
structure  of  the  metal  etc.  Activation  and  poisoning 
of  the  surface  can  be  observed  in  great  detail. 

J.  A.  K. 

Direct-view  particle  counter  and  portable 
ultramicroscope.  S.  C.  Blacktin  (J.S.C.I.,  1938, 
57,  361 — 363). — The  instrument  described  embodies 
an  inductor  for  maintaining  the  flow  of  gas  and  its 
fine  particle  content,  and  a  cell  for  the  viewing  and 
counting  of  the  particles  in  a  known  vol.  of  gas  or 
liquid.  Test  data  are  reported.  N.  M.  B. 

Source  of  mercury  resonance  radiation  of  high 
intensity  for  photochemical  purposes.  E.  W.  R. 
Steacie  and  N.  W.  F.  Phillips  (Canad.  J.  Res., 
1938,  16,  B,  219 — 221). — The  inexpensive  lamp- 
reaction  vessel  described  has  a  high  intensity  of  Hg 
resonance  radiation,  viz.,  1*5  X  10-5  einstein  per  sec., 
and  can  be  operated  without  flickering  at  currents  as 
low  as  2-5  ma.  C.  R.  H. 

Departures  from  additivity  among  Lovibond 
red  glasses  in  combination  with  Lovibond  35 
yellow.  G.  W.  Haupt  (Oil  &  Soap,  1938,  15,  282— 
287 ;  cf.  A.,  1934,  624). — The  statistical  analysis  of 
the  regraded  vals.  (Priest-Gib  son  A7"  scale)  of 
2700  Lovibond  red  glasses,  which  is  illustrated 
graphically,  shows  the  existence  of  important 
differences  among  the  chromatieities  of  several  glasses 
of  nominally  the  same  Lovibond  grade,  and  indicates 
the  magnitude  of  both  regular  and  erratic  departures 
(two  types  in  each  case)  from  additivity  in  the  N 
scale.  .  E.  L. 

Photographic  colorimetry  of  dark  substances. 
E.  vox  Angerer  and  J.  0.  Brand  (Z.  tech.  Physik, 
1938, 19,  254 — 259). — A  method  for  the  photographic 
determination  of  the  X  of  light  reflected  from  dark- 
coloured  surfaces  is  described.  A.  J.  M. 

Construction  of  a  recording  spectrophoto¬ 
meter.  J.  L.  Michaelson  (J.  Opt.  Soc.  Amer.,  1938, 
28,  365 — 371). — Constructional  details  of  a  commercial 
recording  photo-electric  spectrophotometer  are 
explained.  The  instrument  consists  of  a  mono¬ 
chromator  combined  with  a  photometer  and  integrat¬ 
ing  sphere.  A  photo-cell,  suitably  amplified  via  a 
thyratron  stage,  records  optical  densities  on  a  chart, 
the  X  scale  being  automatically  provided  by  a  cam 
connected  with  the  monochromator  system. 

J.  A.  K. 

Calibration  of  recording  spectrophotometer. 
K.  S.  Gibson  and  H.  J.  Keegan  (J.  Opt.  Soc.  Amer., 
1938,  28,  372 — 385). — The  accuracy  of  a  commercial 
recording  spectrophotometer  (cf.  preceding  abstract) 
has  been  thoroughly  tested  for  transmission,  reflexion, 
and  X  at  the  National  Bureau  of  Standards.  Full 
details  of  the  tests  are  given.  J.  A.  K. 

Photo-electric  colorimetry  and  the  application 
of  selenium  photo-elements.  B.  Lange  (Chem.- 
1938,  62,  737 — 741). — A  review.  The  con¬ 
struction  of  several  commercial  instruments  is 
described  and  figured.  ICR 

Photo-electric  uephelometer-colorimeter .  V.  A . 
Scchich  (Zavod.  Lab.,  1938, 7, 348 — 350). — Apparatus 
is  described.  f?  t 


Accuracy  of  rectifier  photo-electric  cells. 
J.  R.  Atkinson,  N.  R.  Campbell,  E.  H.  Palmer,  and 
G.  T.  Winch  (Proc.  Physical  Soc.,  1938,  50,  934 — 
946). — An  investigation  of  the  effect  of  a  resistance  in 
series  with  the  cell  on  the  linearity  of  the  response  and 
on  the  temp,  coeff.  of  the  sensitivity  is  reported. 
Results  can  be  qualitatively  explained  by  assuming 
the  presence  of  a  series  resistance  in  the  cell  in  addition 
to  the  shunt  resistance ;  these  two  do  not  vary  in  the 
same  manner  with  temp,  or  with  illumination. 

N.  M.  B. 

Photometer  with  a  selenium  photo-element. 
M.  Z.  Krivov  (Zavod.  Lab.,  1938,  7,  744 — 745). 

R.  T. 

Photo-electric  apparatus  for  determining  in¬ 
tensity  of  coloration  of  solids  and  powders. 
Y.  I.  J ijschantzev  (Zavod.  Lab.,  1938,  7,  492 — 493). 
— Apparatus  is  described.  R.  T. 

Spectrochemical  study  of  microscopic  crystals . 
I.  Application  of  microscopes  in  spectrography . 
R.  Tsuchida  and  M.  Kobayashi  (Bull.  Chern.  Soc. 
Japan,  1938,  13,  619 — 623). — A  new  method  of 
measuring  absorption  spectra  of  microscopic  crystals 
is  described.  The  measurement  of  the  pleochroism  of 
microcryst.  substances  by  means  of  a  polarising 
microscope  is  illustrated  by  reference  to  cks-dichloro- 
tetramminocobaltic  chloride.  W.  R.  A. 

Concave -grating  vacuum  spectrograph  for 
wave-lengths  15 — 1000  a.  F.  C.  Chalklin,  S.  S. 
Watts,  and  S.  P.  Hillson  (Proc.  Physical  Soc.,  1938, 
50,  926 — 933). — The  instrument  described  allows 
adjustment  of  the  optical  system  before  placing  in  the 
vac.  chamber,  thus  minimising  trial-and-error  focus¬ 
ing.  The  grazing  angle  may  be  varied  without 
readjustment.  Tests  are  described  and  discussed. 

N.  M.  B. 

Double  crystal  [X-ray]  spectrometer  with 
photographic  recording  ;  measurement  of  the 
imperfection  of  crystals.  J.  Fejfer  and  M. 
jAnoDA  (Compt.  rend.,  1938,  207,  737 — 739). — The 
use  of  a  spectrograph  with  fixed  non -parallel  crystals 
is  described.  Data  for  the  degree  of  imperfection  of 
NaCl,  ZnS  (sphalerite),  and  Sn02  crystals,  obtained 
by  photographic  measurements  of  the  resolving  power, 
show  that  each  crystal  has  a  characteristic  min. 
imperfection  corresponding  with  a  regular  mosaic 
structure.  The  mosaic  structure  of  NaCl  becomes 
more  pronounced  on  depositing  a  film  of  A1  on  the 
reflecting  face,  ZnS  being  unaffected.  Application  of 
a  potential  gradient  reduces  the  mosaic  structure  of 
ZnS.  A.  J.  E.  W. 

Express  method  of  AVray  structural  analysis. 
V.  I.  Archakov  (Zavod.  Lab.,  1938,  7,  440 — 443). — A 
method  depending  on  focusing  of  X-ray  beams  by 
"  lenses  ”  of  the  substance  under  examination  is 
described  (cf.  Tech.  Phys.  U.S.S.R.,  1936,  6,  1771). 

R.  T. 

Powerful  X-ray  tube.  A.  I.  Krasnikov  (Zavod. 
Lab.,  1938,  7,  307 — 312). — Apparatus  is  described. 

R.  T. 

Electrical  and  luminescence  properties  of 
willemite  screen  material.  W.  B.  Nottingham 
(Physical  Rev.,  1937,  [ii],  51,  1008). — Surface  poten- 
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tial,  resistivity,  and  luminous  output  have  been 
determined.  L.  S.  T. 

Differential  titrations  with  tungsten  electrode. 
C.  T,  Abiciiandani  and  S.  K.  K.  Jatkar  (J.  Indian 
Inst.  Sci.,  1938,  21,  A,  363 — 367). — W  electrodes  may 
be  used  for  acid-alkali  titrations  by  the  differential 
method.  E.  J.  G. 

Automatic  potentiometric  titration  apparatus. 
C.  T,  Abichandani  and  S.  K.  K.  Jatkar  (J.  Indian 
Inst.  Sci.,  1938, 21,  A,  369 — 371). — The  apparatus  uses 
differential  electrodes  of  W  and  Ag  connected  to  a 
valve  system  so  that  the  p.d.  can  be  recorded  on  a 
rotating  drum  by  a  mirror  galvanometer,  while  the 
rotation  of  the  drum  automatically  delivers  liquid  to 
the  titration  cell  by  lowering  a  sinker  into  the  burette. 

F.  J.  G. 

Apparatus  with  a  valve  amplifier  for  measure¬ 
ment  of  conductivity.  I.  V,  Malaschenko  (Zavod. 
Lab.,  1938,  7,  741 — 744). — Apparatus  is  described. 

R.  T. 

Differential  pre-amplifier  for  electro-physio- 
logical  purposes  and  for  bridge  measurements. 
H.  Konig  (Hclv.  Phys.  Acta,  1938,  11,  507 — 512). — 
The  amplifier  described  is  free  from  magnetic  inter¬ 
action  effects,  and  may  be  used  to  determine  the  p.d. 
between  two  points  irrespective  of  their  abs.  potential. 

A.  J.  E.  W. 

Counter  systems  for  measuring  cosmic  radi¬ 
ation  of  very  small  intensity.  A.  van  Gemert 
(Physica,  1938,  5,  811 — 816). — Diagrams  are  given  of 
two  counter  systems,  used  in  determining  the  in¬ 
tensities  of  cosmic  radiation  in  H20  to  depths  >440  m. 
and  in  a  colliery  to  depths  >620  m.  (equiv.  to  1600  m. 
of  H20)  (cf.  A.,  1938, 1,  549).  J.  W.  S. 

Investigations  with  detectors  in  the  region  of 
short  electric  waves.  J.  Rottgardt  (Z.  tech. 
Physik,  1938,  19,  262 — 264). — The  sensitivity  of  a  no. 
of  crystal  detector  combinations  for  dm.  and  cm. 
waves  has  been  determined.  Si-W  is  the  most 
satisfactory  combination  in  the  range  50 — 1*4  cm. 
The  connexion  between  the  sensitivity  of  the  detector 
and  its  resistance  has  been  investigated.  A.  J.  M. 

Purification  of  crystalloids  and  colloids  by 
electrodialysis.  N.  R.  Joseph  (J.  Biol.  Chern., 
1938,  126,  403 — 405). — A  simple  apparatus  similar  to 
that  of  Adair  and  Keys  (A.,  1935,  52)  is  described.  Hg 
within  Cellophane  membranes  forms  the  electrodes. 
Electrodialysis  is  continued  until  the  conductivity  of 
the  solution  reaches  a  limiting  val,  W.  McC. 

Separation  of  isotopes  for  the  investigation  of 
nuclear  transmutations .  E.  L.  Yates  (Proc.  Roy. 
Soc.,  1938,  A,  168,  148 — 158). — A  simple  mass 
spectrograph,  by  means  of  which  a  few  fxg.  of  the 
separated  isotopes  of  Li,  B,  and  C  have  been  prepared, 
is  described.  G.  D.  P. 

Counting  effects  in  [discharge]  tubes  with 
plane  parallel  electrodes.  B.  Kwal  (Cornpt. 
rend.,  1938,  207,  724 — 726). — The  sensitive  zone  of 
plane  electrodes  is  at  the  edges,  and  efficient  counting  is 
obtained  only  with  sharp -edged  plates.  A.  J.  E.  W. 

Electron-diffraction  by  the  split-shutter 
method  and  a  new  back  reflexion  method.  R. 


Jackson  and  A.  G.  Quarrell  (Proc.  Physical  Soc., 
1938,50,776 — 782). — A  method  for  obtaining  compari¬ 
son  reflexion  patterns  by  the  split-shutter  method  is 
given,  and  a  light-tight  split-shutter  plate-holder  is 
described.  The  use  of  the  grazing  incidence  method 
for  the  electron-diffraction  study  of  surface  structure 
is  essential,  but  in  view  of  its  limitations  the  possi¬ 
bility  of  back-reflexion  of  electrons  is  considered, 
and  experiments  in  which  high-speed  electrons  dif¬ 
fracted  through  nearly  180°  are  recorded  photographic¬ 
ally  are  described.  Results  do  not  admit  definite 
conclusions  between  the  two-  or  three-dimensional 
nature  of  the  diffraction  mechanism  involved,  but 
developments  may  allow  application  to  specimens 
not  adaptable  to  direct  electron-diffraction  study 

N.  M.  B. 

Fixation  of  magnetic  suspension  patterns. 
K.  Y.  Grigorov  (Zavod.  Lab.,  1938,  7,  735 — 737). 
— The  powder  is  applied  as  a  suspension  in  3 — 5% 
celluloid  in  COMe2;  the  film  remaining  after  drying 
fixes  the  pattern.  R.  T. 

Magnetic  powder  method  in  foreign  practice. 

A.  G.  Spektor  (Zavod.  Lab.,  1938,  7,  296—303). — 

Known  methods  are  reviewed.  R.  T. 

Magnetic  suspension  method.  V.  I.  Nikolin 
and  I.  J.  Levschuk  (Zavod.  Lab.,  1938,  7,  303 — 
306). — Applications  of  the  method  are  described. 

R.  T. 

Current  balance  for  measuring  magnetic  fields 
and  susceptibilities.  A.  R.  Kaotmann  (Rev.  Sci. 
Instr.,  1938,  9,  369 — 371).  L.  S.  T. 

Effect  of  heat  on  an  air-damped  balance. 
E.  L.  Sayce  (Soc.  Chem.  Ind.  Victoria,  1938,  38, 
37 — 42). — Erratic  wandering  of  the  rest  point  over  an 
amplitude  of  3  divisions  of  the  scale,  equiv.  to  0-0003 
g.,  was  due  to  the  conduction  of  heat  from  the  24-w. 
lamp  used  in  the  optical  system  of  reading  through 
its  metal  bracket  to  the  metal  sub-frame  of  the 
balance.  L.  S.  T. 

Semi-automatic  pipette  for  rapid  and  exact 
delivery  of  solutions.  N.  I.  Stogni  (Zavod.  Lab., 
1938,  7,  626).  R.  T. 

Macro-micro-burette.  N.  S.  Sohtjb  (Zavod. 
Lab.,  1938,  7,  627). — A  combined  macro-micro- 
burette  is  described.  R.  T. 

Titration  of  small  volumes,  (a)  E.  A.  Schilov. 
(b)  N.  A.  Tananaev  (Zavod.  Lab.,  1938,  7,  378,  378 — 
379;  cf.  A.,  1937,  I,  196). — Polemical.  R.  T. 

Use  of  a  palladium  tube  in  gas  analysis. — See 

B. ,  193S,  1382. 

Portable  apparatus  for  determination  of  oxy¬ 
gen  dissolved  in  a  small  volume  of  water.  H.  M. 
Fox  and  C.  A.  Wingfield  (J.  exp.  Biol.,  1938,  15, 
437 — 445). — A  method  for  determining  the  amount 
of  02  dissolved  in  H20  is  described.  It  requires  only 
1 — 2  c.c.  of  H20  and  is  accurate  to  2%  even  at  low 
[02].  J.  M.  R. 

Micro-analysis  of  gases.  Apparatus  for  use 
in  a  dry  method  of  analysis  for  carbon  dioxide 
and  oxygen.  D.  Gilmour  (Austral.  J.  Exp.  Biol., 
1938,  16,  208 — 218). — Modifications  in  the  method 
of  Blacet  and  Leighton  (A.,  1931,  1027)  are  described, 
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the  chief  advantages  lying  in  the  facts  that  the  bubble 
to  be  analysed  is  not  removed  from  the  apparatus 
during  the  course  of  the  analysis  and  that  the  apparatus 
is  readily  cleaned.  D.  M.  N. 

Apparatus  for  micro-steam-distillation.  J. 
Erdos  and  B.  LAszl6  (Mikrochim.  Acta,  1938,  3, 
304 — 305). — Two  forms  of  apparatus  are  described, 
one  suitable  for  steam-distillation  of  readily  volatile 
materials  and  the  other  for  less  volatile  materials. 

J.  W.  S. 

Automat  for  mercury  distillation.  Y.  A. 
Zacharevski  (Zavod.  Lab.,  1938,  7,  356). — Apparatus 
is  described.  R.  T. 

Distillation  apparatus. — See  B.,  1938,  1374. 

Continuous  high-vacuum  still  and  b.p.  appar¬ 
atus  ,  and  the  systematic  distillation  of  a  dewaxed 
lubricant  fraction  of  petroleum.  R.  T.  Leslie  and 
W.  W.  Hetter  (J.  Res.  Nat.  Bur.  Stand.,  1938,  21, 
515—533). — The  construction  of  the  still  and  b.p. 
apparatus  and  their  application  to  the  further  fraction¬ 
ation  of  a  lubricating  oil  fraction  which  distilled  be¬ 
tween  135°  and  270°/l  mm.  are  described. 

C.  R.  H. 

Glass  vapour-density  balance.  J.  H.  Simons 
(Ind.  Eng.  Chem.  [Anal.],  1938, 10,  587). — The  appar¬ 
atus  is  made  entirely  from  Pyrex  glass  and  gives  a 
precision  of  0*2%  with  pressures  ~500  mm.  It  is 
useful  in  determining  the  mol.  wts.  of  gases,  and  in 
following  the  course  of  distillation  of  a  mixture  con¬ 
taining  a  homologous  series  of  compounds  having  a 
no.  of  isomerides.  L.  S.  T. 

Apparatus  for  safeguarding  high-vacuum 
pumps.  K.  Seiler  (Z.  tech.  Physik,  1938,  19, 
283 — 284). — -A  simple  apparatus  for  the  control  of 
the  cooling  H20  of  high-vac.  pumps  is  described. 

A.  J.  M. 

Mechanical  pump  for  the  drawing  of  gas 
samples.  S.  B.  Barker  and  E.  Smyth  (Proc.  Soc. 
Exp.  Biol.  Med.,  1938,  38,  745 — 748). — The  pump  is 
for  drawing  samples  from  a  moving  stream  of  gas. 
The  samples  are  sucked  into  a  cylinder  by  a  piston 
which  is  moved  by  the  same  motor  that  propels  the 
stream  of  gas,  the  movement  of  this  piston  being 
produced  by  the  engagement  of  a  ratchet  tooth  in  a 
cogged  wheel  which  moves  the  piston  by  a  screw- 
gear.  The  extent  of  the  movement  is  controlled  by 
the  no.  of  teeth  through  which  the  wheel  is  turned. 

V.  J.  W. 

Determination  of  viscosity  of  extremely  viscous 
liquids  and  sols,  by  tbe  falling-sphere  method, 
with  counterweight.  A.  P.  Vischniakov  (Zavod. 
Lab.,  1938,  7,  685 — 688). — The  method  gives  results 
differing  by  -j-6 — 7%  from  those  given  by  Ostwald’s 
method.  R.  T. 

Taking  of  samples  for  study  of  kinetics  of 
chemical  reactions  in  liquid  media.  A.  F.  Booo- 
javlenski  (Zavod.  Lab.,  1938,  7,  733— 734).— The 
system  is  distributed  amongst  a  series  of  Landolt 
tubes,  which  are  successively  removed  for  analysis. 

_  .  r  R.  T. 

Printing  of  millimetre  squares  on  metal 

surfaces.  0.  V.  Oding  (Zavod.  Lab.,  1938,  7, 
739).  A  thin  layer  of  photosensitive  dichromated 


gelatin  is  placed  on  the  cleaned  surface,  and  mm. 
squares  are  printed  out  on  the  film  from  a  negative. 
The  unexposed  parts  are  washed  off,  and  the  remain¬ 
ing  gelatin  is  stained  with  Me -violet.  R.  T. 

Laboratory  study  of  explosivity  of  gas  mix¬ 
tures.  M,  G.  Godshello,  1.  R.  Mlinik,  and  N.  D. 
Tabakov  (Zavod.  Lab.,  1938,  7,  558—560).— 

Apparatus  is  described.  R.  T. 

Differential  indicator  with  a  combination  of 
membranes  of  different  sensibility.  M.  B.  Nei- 
man  (Zavod.  Lab.,  1938,  7,  624). — An  instrument  for 
measuring  changes  in  gas  pressures  of  0*2 — 100  atm. 
is  described.  R.  T. 

Utilisation  of  broken  condensers.  G.  A.  But- 
KEViTScn  (Zavod.  Lab.,  1938,  7,  628). — Uses  for 
broken  condenser  jackets  are  suggested.  R.  T. 

Microscopic  study  of  processes  of  dendritic 
crystallisation,  with  exact  time  registration. 
B.  E.  Volovik  (Zavod..  Lab.,  1938,  7,  430 — 436). — 
The  velocity  of  linear  growth  of  NH4C1  dendrites  is 
registered  on  a  series  of  photomicrographs,  on  each 
of  which  the  position  of  the  hand  of  a  chronometer  is 
indicated.  R.  T. 

Heated  thermometer  anemometer.  C.  P.  Yag- 
lou  (J.  Ind.  Hyg.,  1938,  20,  497— 510).— An 
electrically  heated  coil  surrounds  the  bulb  of  a  glass 
thermometer.  At  any  chosen  voltage  the  air  velocity 
can  be  calc,  from  the  difference  in  temp,  between  the 
heated  thermometer  and  an  unheated  one.  By 
varying  the  voltage  any  velocity  from  10  to  6000 
ft.  per  min.  can  be  accurately  measured.  If  the 
thermometer  bulbs  are  coated  with  A1  paint  the  read¬ 
ing  is  unaffected  by  radiation  and  the  instrument 
may  be  used  near  a  source  of  radiant  heat.  The 
instrument  is  negligibly  affected  by  variations  in  air 
temp.,  humidity,  or  its  own  convectional  currents. 

E.  M.  K. 

Pressure  regulator.  S.  C.  Collins  (Rev.  Scl. 
Instr.,  1938,  9,  374). — A  regulator  for  the  control  of 
the  pressure  drop  across  a  precision  calorimeter  is 
described.  The  regulator  reduces  the  variations  to 
0*1%  of  the  total  pressure  over  an  interval  of  several 
hr.  and  to  0*01  %  for  ~  1  hr.  The  pressure  drop  Varies 
from  1  to  4  atm.  and  the  exit  pressure  is  slightly 
>1  atm.  L.  S.  T. 

Centrifuging  of  liquids.  J.  W.  Beams  (Science, 
1938,  88,  243 — 244). — A  modification  of  design  which 
increases  the  efficiency  of  the  vac.  centrifuge  described 
formerly  (A.,  1937,  I,  635)  is  illustrated.  L.  S.  T. 

Centrifuges.  H.  P.  Matthews  (Soc.  Chem.  Ind. 
Victoria,  1938,  38,  47 — 54). — Data  concerning  speed, 
power  consumption,  balance,  centrifugal  force,  etc. 
are  mentioned.  L.  S.  T. 

New  type  of  air  bearing  for  air-driven  high¬ 
speed  centrifuges.  E.  G.  Ptckels  (Rev.  Sci.  Instr., 
1938,  9,  358 — 364). — An  oil-damped  air  bearing  and 
driving  mechanism  suitable  for  routine  centrifuging 
work  with  large  and  heavy  rotors  are  described. 
Operating  characteristics  are  discussed.  L.  S.  T. 

Practical  speed-measuring  devices  for  high¬ 
speed  centrifuges.  E.  G.  Pickels  (Rev.  Sci.  Instr., 
1938,  9,  354 — 358). — A  direct-reading  stroboscope 
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with  slotted  disc  and  friction  drive,  capable  of 
registering  speeds  directly  with  an  accuracy  >99%, 
and  a  stroboscope  utilising  electrical  interruption  of 
illumination,  and  suitable  for  use  with  the  analytical 
centrifuge,  are  described  and  illustrated.  L.  S.  T. 

Design  and  operation  of  the  oil-turbine  ultra- 
centrifuge.  G.  Boestad,  K.  0.  Pedersen,  and  T. 
Syedberg  (Rev.  Sci.  Instr.,  1938,  9,  346—353). — 
The  development  of  the  oil-turbine  centrifuge  is 
traced  with  special  reference  to  the  principles  of  design 
for  max.  resolving  power  at  min.  expenditure  of 
energy.  Tho  efficiency  of  various  types  of  rotors, 
power  consumption,  and  running  costs  are  discussed. 

L.  S.  T. 

Opaque  ultracentrifuges  for  direct  analysis. 
J.  W.  McBain  (J,  Physical  Chem.,  1938,  42,  1063 — 
1070). — A  no.  of  inexpensive  types  of  opaque  rotors 
suitable  for  the  investigation  of  sedimentation 
equilibrium  and  velocity  are  described.  C.  R.  H. 

Centrifuging  arrangement  for  gravimetric 
micro  "determinations.  A.  Langer  (Mikrochim. 
Acta,  1938,  3,  247 — 252). — The  apparatus  consists 


of  a  tube  for  pptn.,  a  small  sintered-glass  crucible,  a 
receiving  vessel,  and  a  stand,  all  of  which  are 
assembled  and  placed  in  the  metal  container  of  the 
centrifuge.  Transference  of  the  ppt.  without  loss  into 
the  weighed  crucible  is  thus  facilitated.  Details  of 
construction  are  illustrated.  L.  S.  T. 

Liquids  of  standard  viscosity.  S.  Eujita  (J. 
Soc.  Chem.  Ind.  Japan,  1938,  41,  288 — 290b).— One 
glass  and  two  metal  balls  for  use  in  the  Hoppler 
viscosimeter  were  calibrated  by  tq  measurements  on 
H20  (taken  as  standard)  and  aq.  glycerol  at  19 — 30°. 
The  Y]  of  standard  liquids  3A  and  67/  (U.S.  Bureau 
of  Standards)  were  found  to  agree  with  the  reputed 
vals.  within  0*01  and  0*2%  respectively.  The  7]  of 
a  transformer  and  a  turbine  oil  are  given  from  6°  to 
30°.  W.  A.  R. 

Hydrogenation  technique.  H.  Jackson  (Chem. 
and  Ind.,  1938,  1076—1077;  cf.  A.,  1936,  1132).— 
Micro-technique  is  described,  and  an  all-glass 
apparatus  figured.  Decahydronaphthalene  and  AcOH, 
alone  or  mixed,  aro  recommended  as  solvents. 

A.  T.  P. 


Geochemistry. 


Strontium  in  sea-water  and  its  effect  on  cal¬ 
cium  determinations.  D.  A.  Webb  (Nature,  1938, 
142,  751 — 752). — Speetrographic  examination  shows 
that  Sr  is  pptd.  with  Ca  as  oxalate  from  sea-H20. 
No  Sr  could  be  detected  in  the  filtrate  and  the  Ca  :  Sr 
ratio  in  the  ppt.  was  the  same  as  that  in  the  original 
H20.  The  errors  introduced  by  neglecting  the  presence 
of  Sr  are  discussed.  A  conventional  interpretation 
suggested  for  the  term  <£  Ca  content  ”  is  that 
*f  calcium  ”  shall  be  taken  to  mean  “  Ca  after  the  Sr 
and  Ba  have  been  replaced  by  Ca.”  L.  S.  T. 

Brackish-water  lochs  of  Orkney.  E.  A.  T. 
Nicol  (Proc.  Roy.  Soc.  Edin.,  1938,  58,  181 — 191). — 
The  salinity  of  the  Loch  of  Stenness  varies  from  9*0 
to  26*8  parts  per  1000,  the  pn  from  9*2  to  9*8,  and  [Ca] 
is  56*0 — 89*0  mg.  per  1.  The  deeper  H20  shows  a 
well-marked  difference  in  salinity  at  the  surface  and 
at  the  bottom.  The  02  content  is  plentiful.  The 
salinity  of  the  Loch  of  Hannay  varies  from  0*6  to  4*3 
parts  per  1000,  and  the  pa  from  9*0  to  9-8 ;  the  Ca 
content  is  7S  mg.  per  1.  The  bottom  H20  at  one 
station  contains  139  mg.  of  Ca  per  1.  L.  S.  T. 

Cold  water  layer  of  the  Scotian  shelf.  H.  B. 
Hachey  (Science,  1938,  88,  307 — 30S). — The  temp.- 
salinity  data  reproduced  from  a  section  extending 
outwards  from  the  coast  near  Halifax  are  discussed 
in  relation  to  the  origin  of  the  layer.  L,  S.  T. 

Content  of  heavy  water  in  the  earth  at  a  depth  of 
1300  metres.  L.  Schamovski  and  N.  Kapustin- 
skaja  (Acta  Physicochim.  U.R.S.S.,  1937,  7,  797 — 
79S). — The  determination  of  the  D20  content  of 
water  taken  from  a  depth  of  >1200  m.  has  been 
carried  out  by  the  flotation  method.  The  ratio 
D20  :  H20  =  1  :  4490  is  >  in  ordinary  water  and 
indicates  an  enrichment  of  D20  in  the  water  in  the 
deep  layers  of  the  earth.  This  may  be  due  to  the 
separation  of  the  isotopes  in  the  terrestial  gravitation 


field  and  to  the  dehydration  of  minerals  already 
enriched  in  D20.  W.  R.  A. 

Glacial  lake  deposits  in  the  Isar  valley.  E. 
Sauer  (Min.  Petr.  Mitt.,  1938,  50,  305 — 355). — 
Mechanical  analyses  of  the  sediments  and  one  chemical 
analysis  of  a  fresh-water  limestone  arc  given. 

L.  J.  S. 

Radium  content  of  marine  sediments  from  the 
East  Indies,  the  Philippines,  and  Japan,  and  of 
the  Mesozoic  fossil  clays  of  the  East  Indies. 
R.  D.  Evans  and  A.  E.  Kip  (Amer.  J.  Sci.,  1938, 
v],  36,  321 — 336;  cf.  A.,  1938,  I,  642). — The  mean 
Ra]  in  11  terrigenous-mud,  ocean-bottom  deposits 
'rom  the  vicinity  of  Japan,  the  Philippines,  and  the 
East  Indies  is  2*5  X  10~12  g.  per  g.,  which  is  5  to  10 
times  >  the  usual  vals.  for  sedimentary  rocks.  The 
terrestrial  occurrences  of  so-called  fossil  deep-sea 
clays  on  Borneo,  Rotti,  and  Timor  have  a  lower  [Ra] 
than  contemporary  deep-sea  red  clays  or  terrigenous 
muds.  The  results  support  the  view  that  Ra  and  not 
U  is  primarily  pptd.  in  the  ocean-bottom  sediments. 
Pptn.  of  U  does  not  appear  to  be  responsible  for  the 
high  Ra  content  of  deep-sea  red  clays.  L.  S.  T. 

Composition  of  meteorites.  H.  H.  Nininger 
(J.  Geol.,  193S,  46,  8S9 — 891). — The  generally- 
accepted  ideas  regarding  the  average  composition  of 
meteorites  are  incorrect  since  they  are  based  on 
collections  that  are  not  completely  representative. 

L.  S.  T. 

Application  of  physico-chemical  principles  to 
the  investigation  of  the  properties  of  rocks.  III. 
Porosity  :  comparison  of  methods  and  conclu¬ 
sions.  A.  H.  Nissan,  C.  E.  Wood,  L.  V.  W.  Clark, 
and  A.  W.  Nash  (J.  Inst.  Petroleum  Tech.,  1938, 
24,  585 — 597  ;  cf.  B.,  1938,  1119). — -Liquid  absorption 
and  gas  expansion  methods  for  determining  the  poros¬ 
ity  of  rocks  are  compared.  A  bulk  vol.  of  40  c.c. 
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provides  the  optimum  quantity  of  sample  for  accuracy 
and  if  this  figure  is  used  the  methods  agree.  The  gas 
absorption  method  is  rather  more  costly  but  the 
liquid  absorption  method  takes  longer. 

T.  C.  G.  T. 

Petrographic  analysis  of  11  pelitigartigen ” 
elements  of  tuffxte  from  Berestowiec.  J.  Tokar- 
ski  (Bull.  Acad.  Polonaise,  1938,  A,  252 — 263). — 
Analytical  data  are  discussed.  W.  R.  A. 

Geology  and  petrography  of  the  Rottenmann 
and  Solk  Tauern  Mts.  (Styria).  H.  Wieseneder 
(Min.  Petr.  Mitt.,  1938,  50,  273—304). 

11  Glorieta  ”  monazite.  0,  B.  Muench  (J. 
Amer.  Chem.  Soc.,  1938,  60,  2661 — 2662). — The 
monazite  contains  Th  7*50,  Pb  0*339,  U  0-106%. 
The  age  of  the  mineral,  estimated  from  the  above 
ratios,  is  858  x  106  years.  „  E.  S.  H. 

Association  of  several  thermal  and  stress 
minerals  in  the  Yu  Hsi  Kou  iron-bearing  district. 
K.  Tsuru  (Mem.  Ryojun  Coll.  Eng.,  1935,  8,  167 — 
186).  Ch.  Abs.  (e) 

Earths  of  Salinelles.  V.  Charrin  (C4ramique, 
1938,  6,  83 — -84). — The  occurrence,  nature,  and 
properties  of  a  mineral  of  the  typo  3Mg0,2Si02,2H20 
are  described.  The  sedimentary,  refractory  material 
has  the  composition  SiOo  52 — 55,  MgO  20 — 23, 
A1203  3—4,.  Fe203  20—22,  H2°  0—1%.  J.  A.  S. 

[Structure  of  francolite.  Isomorphism  of  the 
apatite  group.]  D.  McConnell  (Amcr.  Min.,  1938, 
23,  606). — Corrections  (cf.  A.,  1938,  I,  52,  283). 

L.  S.  T. 

Johannsenite,  a  new  manganese  pyroxene. 
W.  T.  Schaller  (Amer.  Min.,  1938,  23,  575 — 582). — 
Johannsenite  (I),  Mn0,Ca0,2Si02,  p  3-6  approx., 
has  the  same  structure  (X-ray  photographs)  as  diops- 
ide  and  hedenbergite.  (I)  occurs  at  Bohemia  mining 
district,  Lane  Co.,  Oregon,  Hanover,  N.M.,  Franklin, 
N.J.,  near  Schio,  and  at  Campiglia,  Italy,  Puebla  and 
Pachuca,  Mexico,  and  probably  at  Rezbanya,  Hun¬ 
gary,  Elba,  and  Algeria.  The  indices  of  refraction  calc, 
for  the  pure  mineral  are  a  1*710,  $  1*719,  v  1-738; 
the  vals.  measured  for  samples  from  most  of  tne  above 
localities  are,  in  general,  slightly  <  these  figures.  (I) 
readily  fuses  and  is  decomposed  by  evaporation  with 
HC1.  Seven  chemical  analyses  of  (I)  from  different 
localities  are  tabulated.  The  relation  to  other 
anhyd.  Mn  silicates  is  discussed.  At  • — ■  830°,  (I) 
inverts  to  bustamite.  L.  S.  T. 

Prehnite  from  Coopersburg,  Pennsylvania. 
D.  M.  Fraser  and  R.  D.  Butler  [with  C.  S.  Hurlbut, 
jun.]  (Amer.  Min.,  1938,  23,  583— 587).— Chemical 
and  spectroscopic  analyses  and  the  optical  properties 
of  well- developed  crystals  of  prehnite  are  recorded. 

L.  S.  T. 

Andalusite  in  pegmatite  from  Fresno  County, 
California'.  G. ;  A,  Macdonald  and  R.  Merriam 
(Amer.  Min.,  1938,  23,  588— 594).— The  variation  in 
colour  from  pale  pink  to  dark  reddish-violet  is  attri¬ 
buted  to  replacement  of  A1  by  Fem.  Chemical 
analyses  and  optical  properties  for  the  light-  and 
dark-coloured  materials  are  given.  Spectrographic 
analyses  show  that,  in  addition  to  other  elements, 
traces  of  Cu,  Ga,  and  Ge  are  present  in  both  cases. 


The  andalusite  (I)  has  been  developed  by  pneumato- 
lytic  action  following  the  crystallisation  of  the  sur¬ 
rounding  pegmatite.  Subsequently,  hydrothermal 
solutions  have  altered  part  of  the  (I)  to  sericite. 

L.  S.  T, 

Disintegration  and  exfoliation  of  granite  in 
Egypt.  R.  Farmin  (J.  Geol.,  1938,  46,  892—893).— 
Dilation  after  the  removal  of  load  is  the  only  one  of 
suggesfced  processes  that  is  always  available  at  local¬ 
ities  where  rock  exfoliation  is  found  (cf.  A.,  1938,  I, 
282).  L.  S.  T. 

Andalusite  and  sillimanite  in  uncontaminated 
igneous  rocks.  E.  S.  Hills  (Geol.  Mag.,  1938,  75, 
296 — 304). — Evidence  that  andalusite  and  sillimanite 
can  crystallise  as  pyrogenetic  minerals  and  that  they 
are  not  invariably  contamination  minerals  in  igneous 
rocks  is  presented.  L,  S.  T. 

Metamorphosis  of  the  amphibolite  rocks  of  the 
Tatra.  II.  S.  Kreutz  (Bull.  Acad.  Polonaise, 
1938,  A,  265—272 ;  cf.  A.,  1938, 1,  376).— Petrological. 
Chemical  analyses  of  a  gneiss,  a  biotite  schist,  etc. 
from  the  Wiclicka  valley  are  recorded,  and  discussed. 

L.  S.  T. 

Distribution  of  boron  in  Alsatian  potash  salt 
beds. — See  B.,  1938,  1409. 

Weathering  of  potash-felspar.  C.  W.  Correns 
and  W.  von  Enoelkardt  (Chem.  Erde,  1938,  12, 
1 — 22). — Details  of  which  a  preliminary  account  has 
been  already  given  (A.,  1938, 1,  2S1).  L.  J.  S. 

Problem  of  the  carbonate-apatites.  A  car¬ 
bonate  oxy-apatite  (dahllite).  D.  McConnell 
(Amer.  J.  Sci.,  1938,  [v];  36,  296 — 303  ;  cf.  A.,  1938, 1, 
52,  283). — Chemical  (analysis  given)  and  X-ray  data 
for  dahllite  from  Mouillac,  France,  support  the 
existence  of  carbonate-apatites  with  C04-groups. 

L.  S.  T. 

Calcio-gadolinite,  a  new  variety  of  gadolinite 
found  in  Tadati  village,  Nagano  prefecture.  T. 
Nakai  (Bull,  Chem.  Soc.  Japan,  1938,  13,  591 — 
594). — A  variety  of  gadolinite  in  which  the  rare-earth 
elements  are  partly  replaced  by  Ca  (11*9%)  is 
described.  F.  J,  G. 

Petrology  and  structure  of  the  Franconia 
quadrangle,  New  Hampshire.  C.  R.  Williams 
and  M.  P.  Billings  (Bull.  Geol.  Soc.  Amer.,  1938,  49, 
1011 — 1043). — The  rocks  of  this  quadrangle  belong  to 
three  chief  groups  :  (i)  highly  metamorphosed  sedi¬ 
ments  and  volcanics,  (ii)  the  sub-alkaline  New 
Hampshire  magma  series,  and  (iii)  the  alkaline  White 
Mountain  magma  series.  In  (ii)  biotite  is  the  only 
primary  ferromagnesian  mineral  present  in  quantity, 
whilst  in  (iii)  biotite  is  less  important,  but  fayalite, 
hastingsite,  and  hedenbergite  are  common ;  fluorite 
and  allanite  are  characteristic  accessories.  Chemical 
analyses  of  8  plutonic  rocks  of  this  quadrangle  are 
given.  L.  S.  T. 

Valdez  Creek  mining  district,  Alaska,  in  1936. 

R.  Tuck  (U.S.  Geol.  Survey,  1938,  Bull.  897b, 
109 — 131). — The  lode  and  placer  Au  deposits  are 
described.  L.  S.  T. 

Alunite  deposits  of  the  Marysvale  region, 
Utah.  E.  Callaghan  (U.S.  Geol.  Survey,  1938, 
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•Bull.  886d,  91 — 134). — The  geology  of  the  district, 
and  the  history,  development  and  production, 
mineralogy,  type,  and  chemical  composition  of  the 
deposits  are  described.  The  vein  alunite  is  the  K 
variety,  whilst  the  Na  variety,  natroal unite,  makes  up 
some  of  the  replacement  deposits ;  13  analyses  of  the 
vein  deposits  and  their  wall  rocks,  and  39  analyses  of 
the  replacement  deposits,  are  recorded.  L.  S,  T. 

Crystallographic  study  of  christianite .  J. 
Wyart  and  P.  Chatelain  (Bull.  Soc.  frang.  Min., 
1938,  61,  121 — 126). — X-Ray  data  for  christianite  (I) 
from  Richmond,  Australia,  give  a  10*00,  b  14*25,  c 
8*62  a.,  p  54°  20' ;  space-group  =  P2xjm  or  Cl  = 
P2V  The  unit  cell  has  a  vol.  of  998  X  10-24  cm.3; 
p  2*204.  Chemical  analyses  of  specimens  from  14 
different  localities  show  the  formula  to  be  approx. 
K2Ca2Al6Si10O32>12H2O.  (I)  is  analogous  to  harmo- 

tome  in  structure.  L.  S.  T. 

Micro  sc  opic-planimetric  analysis  of  03  nick 
granite  in  Wolhynien.  J.  Tokarski  and  (Mme.  )  H. 
G  a  win  ska  (Bull.  Acad.  Polonaise,  1938,  A,  343 — 
353). — Results  are  recorded.  W.  R.  A. 

Leaching  of  granite  and  some  other  rocks. 
E.  H.  Davison  (Min.  Mag.,  1938,  25,  217—220).— 
Aerated  distilled  H20  was  allowed  to  drip  five  times 
over  crushed  rocks  (granite,  gabbro,  limestone),  then 
evaporated,  and  the  residue  weighed  and  analysed. 
This  process  repeated  25  times  seems  to  show  a 
rhythm  in  the  amount  of  material  dissolved.  L.  J.  S. 

Identity  of  zinckenite  and  keeleyite.  G.  Vaux 
and  F.  A.  Bannister  (Min.  Mag.,  1938,  25,  221 — 
227). — Zinckenite  from  the  Harz  Mts.  has  hitherto 
been  described  as  orthorhombic,  but  pseudo-hexagonal 
by  twinning,  and  with  the  composition  PbSb2S4,  iso- 
morphous  with  chalcostibito  (Cu2Sb2S4)  and  emplectite 
(Cu2Bi2S4).  X-Ray  photographs  prove  it  to  be  truly 
hexagonal  with. until  cell  dimensions  a  44-06,  c  8*60  A., 
and  space-group  CJ  or  Keeleyite  from  Bolivia 

gives  the  same  X-ray  patterns.  Recalculation  of 
published  analyses  gives  a  closer  approach  to 
Pb72Sb108S324  =  12(6PbS,7Sb2S3)  than  to 
PbslSb162S324  =  81(PbS,Sb2S3)  for  the  contents  of  the 
unit  cell.  L.  J.  S, 

X-Ray  examination  of  mordenite  (ptilolite). 
C.  Waymouth,  P.  C.  Thorn ely,  and  W.  H.  Taylor 
(Min.  Mag.  ,  1938, 25,  212—216). — X-Ray  photographs 
of  the  fibrous  zeolites,  ptilolite  (c?  2*15)  from  Elba, 
mordenite  (d  2-12)  from  Mull,  and  flokite  (d  2*102) 
from  Iceland,  show  them  to  be  orthorhombic  with 
dimensions  (Mull)  a  18*25,  b  20*35,  c  7*50  A.,  and  four 
mols.  (Ca,Na2,K2)Al2Si1q024,7H20  in  the  unit  cell. 
Pyroeleotric  tests  were  inconclusive,  and  the  space- 
group  is  either  DU  or  C];.  L.  J.  S. 

Low-grade  metamorphic  actinolitic  amphibole 
from  New  Zealand.  C.  O.  Hutton  (Min.  Mag., 
1938,  25,  207 — 211). — Chemical  analysis  and  optical 
data  are  given  of  an  amphibole  isolated  from  a 
low-grade  metamorphic  albite-epidote-actinolite- 
chlorite-calcite-schist  from  Coronet  Peak,  Otago, 
New  Zealand.  The  formula  is  deduced  as 
(OH)2(Na,Ca)2(Mg,Fe,Ti,Al)5(SiJ  A1)8022.  It  is  demon¬ 
strated  that  the  max.  angle  of  optical  extinction  in 
prism  zone  is  not  that  on  the  plane  (010).  L.  J.  S. 


The  stilpnomelane  group  of  minerals.  C.  O. 
Hutton  (Min.  Mag.,  1938,  25,  172— 206).— Six 
chemical  analyses  with  optical  data  are  given  of  stilp¬ 
nomelane  from  the  original  locality  (Zuckmantel, 
Silesia),  from  Baern  in  Moravia,  and  from  low-grade 
metamorphic  schists  in  western  Otago,  New  Zealand, 
together  with  seven  analyses  of  the  New  Zealand 
rocks.  They  show  a  gradation  from  a  dark  green 
hydrous  ferrous  silicate  to  a  brown  hydrous  ferric 
silicate,  due  to  oxidation,  and  n  increases  progressively 
with  the  amount  of  Fe203.  It  is  suggested  that  the 
original  analyses  of  Rammelsberg  (1835)  were  in 
error  in  stating  Fe  as  Fe11  instead  of  Fe111,  and  the  new 
name  ferrostilpnomelane  is  proposed.  Parsettensite 
is  included  as  a  Mn  member  of  this  series,  since  X-ray 
measurements  [by  I.  Fankuchen]  give  similar  data. 

L.  J.  S. 

Rocks  collected  by  the  Italian  geographical 
expedition  to  Karakorum  (1929 ) .  P.  Comucci 
(Mem.  R.  Accad.  Lincei,  1938,  [vi],  7,  93 — 235). — A 
detailed  description,  with  analyses,  of  the  various 
metamorphic  and  eruptive  rock  specimens  collected 
during  the  expedition.  0.  J.  W. 

Contact  relations  between  rhyolite  and  basalt 
on  Gardiner  River,  Yellowstone  Park.  C.  N. 
Fenner  (Bull.  Geol.  Soc.  Amer.,  193S,  49,  1441 — 
1483). — The  marked  contact  effects  produced  by  a 
flow  of  mobile  rhyolite  over  a  basaltic,  surface  are 
described.  In  many  places  the  rhyolite  penetrated 
deeply  into  the  basalt  as  complex  networks  of  vein 
and  dyke-liko  bodies.  The  basalt  was  vigorously 
attacked,  parts  of  the  surface  being  removed,  whilst 
near  the  contacts  the  composition  of  the  basalt  was 
greatly  modified.  Basaltic  constituents  were  re¬ 
moved  and  rhyolite  constituents  substituted  in  such  a 
way  that  the  compositions  of  the  altered  rocks  lie  on 
straight  lines  between  those  of  rhyolite  and  basalt. 
18  chemical  analyses  of  the  modified  and  unmodified 
basalts  and  the  rhyolite  are  given.  L.  S.  T. 

Metalliferous  mineral  deposits  of  the  Cascade 
Range  in  Oregon.  E.  Callaghan. and  A.  F.  Bud- 
dington  (U.S.  Geol.  Survey,  1938,  Bull.  893,  136  pp.). 
— The  general  geology,  the  mineral  deposits,  and 
numerous  mines  and  prospects  are  described. 

L  S  T. 

Clay  minerals. — See  B.,  1938, 1415. 

Mode  of  deposition  of  coal  seams.  Micro¬ 
scopic  study.  R.  G.  H.  B.  Boddy  (Trans.  Inst. 
Min.  Eng.,  1938,  96,  100 — 107).— Petrographic 

analyses  of  three  Yorkshire  seams,  differing  widely 
in  character  and  geological  age,  suggest  that  no  gross 
changes  in  manner  of  deposition  occurred  during  the 
formation  of  any  of  the  three  seams,  such  as  would 
be  demanded  by  the  in  situ  theory  for  clarain  and 

the  drift  theory  for  durain  formation.  H.  C.  M. 

*  _ 

Coal  seams  of  Karawanken  [Carinthia].  F. 
Kahler  (Berg  u.  Hiittenm&nn.  Monatsh.,  1938,  86, 
201 — 205)^ — The  geological  formation  is  discussed. 

R.  B.  C. 

iEolian  soils  from  Brazil.  F.  W.  Freise  (Chem. 
Erde,  1938,  12,  42 — 49). — Chemical  analyses  of  loose 
soils  deficient  in  humus  from  the  arid  region  in  N.E. 
Brazil  are  given.  L.  J.  S. 
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Continuous  spectrum  of  atomic  hydrogen. 
G.  Balasse  (Bull.  Acad.  roy.  Belg.,  1938,  [v],  24, 
644 — 652) —The  continuous  spectrum  of  at.  H  can 
be  excited  by  the  electrodeless  discharge.  The 
variation  in  the  nature  of  the  spectrum  with  increase 
of  pressure  from  0-01  mm.  to  >1*2  mm.  is  described, 
and  the  spectrum  obtained  at  1*2  mm.  is  discussed. 

.  .  A.  JVM. 

Stark  effect  in  the  HD  and  D2.  spectra.  J,  S. 
Foster,  D.  C.  Jones,  and  S.  M.  Neamtan  (Physical 
Rev.,  1937,  [ii],  51,  1029).— The  Stark  effect  in  HD 
and  r>2  in  the  region  from  H^  to  Ha  has  been  inves¬ 
tigated,  and  many  unclassified  lines  have  been  ob¬ 
served.  In  the  D2  spectrum  the  no.  of  components 
observed  is  >  the  no.  predicted  by  theory.  In  the 
HD  spectrum  departures  from  the  usual  quadratic 
Stark  effect  occur.  L.  S.  T. 

Effect  of  crossed  electric  and  magnetic  fields 
on  the  helium  spectrum.  J.  S.  Foster  and  E.  R. 
Pounder  (Physical  Rev.,  1937,  [ii],  51,  1029). 

L.  S.  T. 

Positive  electrode  of  a  carbon  arc  in  air  as  an 
absolute  standardised  lamp.  C.  .  Krijgsman 
(Physica,  1938,  5,  918 — 928).— The  abs.  spectral  dis¬ 
tribution  of  the  energy  of  the  positive  electrode  of  a 
C  arc  in  air  has  been  determined.  When  allowance 
is  made  for  the  line  and  band  spectrum  of  the  gas  of 
the  arc  the  emission  of  the  C  is  practically  the  same 
as.  the  emission  of  a  black  body  at  3800°  k.  This  is 
valid  over  a  range  2200— 10,000  a.  :  A.  J.  M. 

Nuclear  spin  of  15N.  R.  W.  .Wood  and  G.  H. 
Dieke  (J.  Chem.  Physics,  1938,  6,  908).— The  spin  of 
16N  has  been  determined  from  the  bands  of  15N-~15N 
produced  from  NH3  containing  ~  36%  of  15N. 
Generally  the  bands  are  confused  with  those  of  15N-14N 
and  ^N-^N  but  the  1  ->  0  band  of  the  negative 
band  (NJ-)  is  an  exception,  having  its  head  at  3582-3  a. 
for  MN-WN,  3587*4  for  15N-14N,  and  3592*5  for 
15N-15N;.  In  this  last  band  the  P  branch  is  free  from 
overlapping  by  other  bands  and,  on  resolution  with  a 
21-ft.  grating  with  30,000  lines  per  in.  and  a  disper¬ 
sion  of  0*6  A.  per  mm.,  exhibits  alternating  intensities 
of  successive  rotational  lines.  A  simplified  method 
of  intensity  comparison  has  been  developed.  The 
nuclear  spin  of  15N  is  and  15N  nuclei  obey  Fermi- 
Dirac  statistics  as  indicated  by  even-numbered  lines 
being  weak.  W.  R.  A. 

Occurrence  of  .atomic  nitrogen  in  the  upper 
atmosphere .  M.  Nicolet  :  (Naturwiss. ,  1938,  26, 
S39).— Reasons  are  given  for  supposing  that  the 
radiation  of  X  ^3470  a.  observed  in  the  aurora  and 


the  glow  of  the  night  sky  is  not  due  to  the  forbidden 
transition  AS — 2P  of  N  I.  A.  J.  M. 

Zeeman  effect  in  the  spectrum  of  argon.  J.  B. 
Green  and  B.  Fried  (Physical  Rev.,  1938,  [ii],  54, 
876 — 883). — Full  data  for  measurements  on  about 
140  lines  in  the  region  5000 — 9700  a.  are  tabulated, 
and  g  vals.  found  for  several  complete  configurations 
are  compared  with  calc.  vals.  In  some  cases  the 
agreement  is  good,  but  g  sums  show  discrepancies 
which  are  discussed  in  detail.  Disagreements  with 
the  measurements  of  other  observers  are  examined. 

N.  M.  B. 

Spectra  of  scandium  IV  and  scandium  v  and 
their  relation  to  the  spectra  of  the  isoelectronic 
sequences  starting  with  argon  and  chlorine. 
L.  W.  Phillips  and  P.  G.  Kruger  (Physical  Rev., 
1937,  [ii],  51,  1019). — Multiplets  arising  from  electron 
transitions  to  the  ground  states  of  Sc  xv  and  Sc  v 
have  been  identified.  The  A  sequence  in  Sc  rv  and 
the  Cl  sequence  in  Ca  rv  and  Sc  v  are  tabulated. 

-  :  L.  S.  T. 

Spectra  of  scandium  vi  and  scandium  vii  and 
their  relation  to  the  isoelectronic  sequences 
starting  with  sulphur  and  phosphorus.  H.  S. 
Pattin  and  P.  G.  Kruger  (Physical  Rev.,  1937,  [ii], 
51,  1019). — The  spectra  of  Sc  have  been  photographed 
in  the  region  80  to  700  a.  Multiplets  involving 
radiation  from  electron  transitions  to  deep  terms 
identified  in  Sc  VI  and  Sc  vn  are  tabulated. 

..  :-■■■-■  r  •••  ..  .  -  L.  S.  T. 

Multiplet  intensities  ;from  electric  furnace 
absorption  spectra  of  Fel  and  Ti  I.  R.  B.  King 
and  A.  S.  King  (Physical  Rev.,  1937,  [ii],  51,  1020). 

•  L.  S.  T. 

Deep  terms  in  Co  vi  and  Ni  vn.  L.  W.  Phillips 
and  P.  G.  Kruger  (Physical  Rev.,  1938,  [ii],  54, 
839 — 841), — Full  data  and  classifications  for  about 
90  lines  of  Ni  vn  and  44  deep  term  vals.  are  tabulated. 
Corresponding  transitions  identified  in  Co  Vi  are 
compared  with  Bowen’s  analysis  (cf.  A.,  1938,  I,  377). 

N.  M.  B. 

Interference  measurements  in  the  spectra  of 
the  noble  gases  in  the  ultra-violet.  C.  J.  Hum¬ 
phreys  (Physical  Rev.,  1937,  [ii],  51,  1018). — 
Measurements  of  X  in  the  first  spectra  of  the  noble 
gases  have  been  made  to  3369  A.  using  interfero¬ 
meters  with  aluminised  quartz  plates  and  4  talons. 
The  spectra  of  Kr  I,  At,  and  Xe  I  have  been  extended. 
150  fines  in  A II  have  also  been  measured.  L.  S.  T. 

Extension  of  the  Y  i  and  Yu  spectra.  I.  D. 
Ho  and  R.  A.  Sawyer  (Physical  Rev.,  1937,*  [ii],  51, 
1020). — Of  540  Y  lines  identified  in  the  region  5700 — 
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780  a.,  65  new  lines  are  combinations  of  Y  X  and  Y  n 
energy  levels  established  previously.  The  classific¬ 
ation  of  247  new  lines  has  fixed  the  position  of  38 
new  Y  II  levels.  The  Y  II  energy  scheme  does  not 
appear  to  resemble  that  of  the  isoelectronic  spec¬ 
trum  Sr  i.  L.  S.  T. 

Influence  of  temperature  on  the  absorption 
spectrum  of  cadmium  vapour.  T.  Zamlynski 
(Acta  Phys.  Polon,,  1938,  7,  24 — 33). — The  influence 
of  temp,  on  the  fluctuation  bands  of  Cd  vapour  in 
the  ultra-violet,  especially  the  group  at  2800 — 2590  a., 
has  been  investigated  between  580°  and  870°.  For  a 
const,  v.p.  increased  temp,  causes  the  bands  to 
become  more  diffuse.  The  presence  of  band  groups 
at  3170  a.  and  3070  a.  has  been  confirmed  and  two 
new  groups  at  3072 — 2977  a.  and  2840 — 2800  a.  are 
reported  but  their  origins  have  not  been  established. 

W.  R.  A. 

Polarisation  of  the  band  fluorescence  of  certain 
metal  vapours.  S.  Mrozowski  (Acta  Phys.  Polon., 
1938,  7,  45 — 48). — The  degree  of  polarisation  of  the 
resonance  fluorescence  produced  in  Se  and  Te  vapours 
by  the  4358  a.  Hg  light  has  been  measured  by  visual 
observation  and  vals.  agree  with  those  predicted  by 
the  theory  of  Placzek.  W.  R.  A. 

Continuous  spectrum  of  tbe  mercury  high- 
pressure  lamp,  the  under-water  spark,  and 
similar  gas  discharges.  A.  Unsold  (Ann.  Physik, 
1938,  [v],  33,  607 — 616). — Theoretical.  The  theory 
of  the  continuous  spectra  of  partly  ionised  gases  is 
developed  and  results  for  the  high-pressure  Hg  lamp 
(Elenbaas,  A.,  1936,  1168)  and  for  the  under-H20 
spark  (Wyneken,  A,,  1928,  1066)  are  discussed. 

O.  D.  S. 

Convection  currents  in  mercury  arcs.  C. 
Kenty  (Physical  Rev.,  1937,  [ii],  51,  1025).— In  high- 
intensity  lamps  in  the  vertical  position  there  is  a 
strong  upward  current  in  the  core  and  a  slower 
downward  current  of  cold  gas  near  the  walls. 

L.  S.  T. 

Influence  of  added  gas  on  absorption  of  4078  A. 
Hg  line  by  selenium  vapour.  T.  Skalinski  (Acta 
Phys.  Polon.,  1938,  7,  177 — 185). — Absorption  meas¬ 
urements  have  been  made  with  a  monochromator  and 
Lummer-Gehrcke  plate.  The  spectrum  of  Se  vapour 
is  complicated  by  the  presence  of  isotopes  so  that  the 
rotational  lines  are  not  clearly  separated.  The 
broadened  4078  a.  Hg  line  covered  6  Se  absorption 
lines.  The  addition  of  N2  (pressure  33*5  mm.)  to 
saturated  Se  vapour  at  780°  produced  an  increase  of 
absorption  of  12*5%.  This  provides  indirect  con¬ 
firmation  of  the  predissociation  character  of  the 
quenching  of  Se  fluorescence  by  added  gases. 

J.  A.  K. 

Wave  mechanical  treatment  of  [pressure] 
broadening  of  [spectral]  lines.  II.  A.  Jablonski 
(Acta  Phys.  Polon.,  1938,  7,  196 — 206). — Theoretical. 

J.  A.  K. 

Resonance  broadening  of  spectral  lines.  W.  V. 
Houston  (Physical  Rev.,  1938,  [ii],  54,  884— 888).— 
Mathematical.  N.  M.  B. 

Measurement,  of  hyperfine  structure  separ¬ 
ations.  D.  H.  Tomboulian  and  R.  F.  Bacher 
(Physical  Rev.,  1937,  [ii],  51,  1020).  L.  S.  T. 


Helium  and  hydrogen  content  of  the  interior  of 
the  stars.  B.  Stromgren  (Astrophys.  J.,  1938,  87, 
520 — 534). — Weizsacker’s  theory  (A.,  1937,  I,  214) 
leads  to  the  conclusion  that  at  the  present  time  the 
He  content  of  the  stars  must  be  <6  times  that  of 
the  heavy  elements.  L.  S.  T. 

Fraunhofer  intensities  in  the  infra-red  region 
8800 — 11, 830  a.  C.  W.  Allen  (Astrophys.  J.,  1938, 
88,  125 — 132). — Equiv.  breadths,  measured  photo¬ 
metrically  for  188  absorption  lines  in  the  solar  spectra 
between  8800  and  11,830  a.,  are  tabulated.  L.  S.  T. 

Evidence  for  complex  structure  in  lines  of 
interstellar  sodium.  C.  S.  Beals  (Astrophys.  J., 
1938,  87,  568—572).  L.  S.  T. 

Lines  of  ionised  barium  in  stellar  spectra. 

C.  G.  Burwell  (Astrophys.  J.,  1938,  88,  278 — 284). — 
Five  A -type  stars  in  which  the  red  triplet  of  Ba  n  is 
abnormally  intense  have  been  found.  L.  S.  T. 

Blue  sunlit  aurora  rays  and  their  spectrum. 

C.  Stormer  (Nature,  1938,  142,  1034).— Photographs 

of  spectra  of  blue  auroras  at  a  height  of  ~400 — 650 
km.  are  reproduced.  The  relative  intensities  of  the 
lines  6300,  4278,  and  3914  a.  to  5577  a.  have  increased 
6—8  times  compared  with  the  same  lines  in  yellow- 
green  curtains  of  the  auroras  in  the  earth’s  shadow 
at  92  km.  L.  S.  T. 

Balmer  discontinuity  in  the  spectrum  of  super¬ 
giant  stars  of  types  B,  A,  and  F.  D.  Barbier 

D.  Chalonge,  F.  Schahman^ohe,  and  (Mlle.)  N. 
Morguleff  (Compt.  rend.,  1938,  207,  895—897). 

A.  J.  E.  W. 

Spectrum  of  y  Cassiopeise  in  the  photographic 
region.  R.  B.  Baldwin  (Astrophys.  J.,  1938,  87, 
573 — 576). — The  spectrum  contains  many  lines  of 
ionised  Fe,  and  the  Balmer  series  has  been  measured 
from  to  #32.  One  Ca  m  line  has  been  identified. 
A1  n,  Ca  n,  Cr  n,  He  i,  Mg  n,  Ni  n,  Si  n,  and  Ti  n 
are  present,  and  A  n,  Cr  i,  Mg  i,  Mn  i,  S  n,  and 
Sc  n  have  been  identified  provisionally.  L.  S.  T. 

Arcs  of  various  metals  in  capillary  tubes. 
V.  Voss  (Phil.  Mag.,  1938,  [vii],  26,  1000—1006).— 
Arcs  of  Cd,  Zn,  Tl,  Te,  Bi,  Sb,  and  Pb  have  been 
constructed  in  Si02  capillary  tubes  by  a  method 
which  is  described  and  characteristics  of  the  spectrum 
of  each  are  noted.  The  method  is  applicable  only  to 
metals  which  do  not  attack  Si02  and  for  those  of 
b.p.  <  the  softening  temp,  of  Si02.  Observed  reversal 
of  lines  is  discussed.  W.  R.  A. 

Formation  of  metallic  bridges  in  separated 
contacts.  G.  L.  Pearson  (Physical  Rev.,  1938,  [ii]> 
51,  1015). — Low- resistance  bridges  are  formed  be¬ 
tween  Au,  steel,  and  C  electrodes  having  separations 
of  2  to  70  X  1(H  cm.  by  applying  voltages  <  the  min. 
sparking  potential.  For  a  given  pair  of  electrodes  the 
field  required  to  form  bridges  is  a  const.  (5  to  16  x  10e 
v.  per  cm.).  The  data  obtained  indicate  that  electro¬ 
static  force  pulls  material  from  the  electrodes  to  bridge 
the  gap.  L.  S.  T. 

Effect  of  temperature  on  the  intensity  of  X-ray 
reflexion.  E.  A.  Owen  and  R.  W.  Williams 
(Nature,  1938,  142,  915).— Results  obtained  for 
reflexion  from  Cu  show  that  throughout  the  range 
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290 — 840°  k.  the  decrease  of  intensity  with  a  rise  in 
temp,  is  >  that  predicted  by  the  Debye-Waller 
formula.  L.  S.  T. 

Hyperfine  structure  of  X-ray  [spectrum]  lines. 

V.  Dolej§ek,  J.  Ba6kovsk£,  and  J.  Eaus  (Compt. 
rend.,  1938,  207,  911— 913).— The  CuXaline  (normal 
width  AX  ~0*4  X.)  has  been  split  into  a  doublet  in 
which  the  components  have  AX  0*04  X.,  using  CaS04, 
NaCl,  or  ZnS  crystal  gratings  with  slit-crystal  and 
crystal-plate  distances  of  300  and  5  cm.,  respectively. 
The  possibility  that  the  doublet  constitutes  hyperfine 
structure  is  discussed.  A.  J.  E.  W. 

Theory  of  tlie  Compton  effect.  E.  Gora  (Acta 
Phys.  Polon.,  1938,  7,  159 — 176). — Mathematical. 

J.  A.  K. 

Shape  of  the  modified  Compton  line  for 
hydrogen  and  Ceylon  graphite  scatterers.  H.  A. 
Kirkpatrick  and  J.  W.  M.  Du  Mond  (Physical  Rev., 
1938,  [ii],  54,  802—808;  cf.  A.,  1937,  I,  590).— The 
characteristic  K  radiation  from  a  Mo  target  X-ray 
tube  was  scattered  almost  directly  backwards  by  H2 
at  10  atm.  After  1914  hr.  exposure  in  a  spectrograph 
the  modified  line  was  studied  with  a  microphotometer. 
The  breadth  of  the  composite  modified  line  of  the 
a  doublet  was  15*2  X.,  or  10%  >  that  computed  from 
the  electron  momentum  distribution.  No  evidence 
was  found  of  any  departure  of  the  electron  momenta 
from  an  isotropic  directional  distribution  in  Ceylon 
graphite  (cf.  A.,  1932,  670).  N.  M.  B. 

Thermionic  emission  from  platinum  in  hydro¬ 
gen  and  oxygen.  S.  Kalandyk  (Acta  Phys. 
Polon.,  1938,  7,  68 — 80). — The  negative  thermionic 
emission  from  Pt  in  H2  can  be  increased  by  previous 
oxidation  of  the  surface.  At  ^1400°  a  surface  com¬ 
pound,  probably  PtH,  is  formed,  the  emission  from 
which  is  independent  of  the  H2  pressure.  At  pres¬ 
sures  of  from  1  to  0*1  mm.  Hg  the  emission  cc  p2, 
whilst  at  lower  pressures  it  is  oc  p.  No  notable 
differences  have  been  observed  between  the  influence 
of  H2  and  D2  on  the  emission.  Glowing  Pt  gives  no 
positive  emission  in  H2.  The  positive  emission  from 
Pt  in  02  diminishes  with  time.  At  const,  temp,  it 
varies  with  the  pressure  according  to  the  law  i—cp 
where  z  is  dependent  on  the  glow  temp,  of  the  Pt,  - 

W.  R.  A. 

Oxide-coated  filament.  Relation  between 
thermionic  emission  and  the  content  of  free 
alkaline-earth.  metal.  C.  H.  Prescott,  jun.,  and 
J.  Morrison  (J.  Amer.  Chem.  Soc.,  1938,  60,  3047— 
3053). — The  relation  has  been  investigated  quanti- 
atively  for  filaments  consisting  of  a  Pt-Rh  core  coated 
with  a  colloidal  mixture  of  BaO,  SrO,  finely- divided 
Ni,  and  free  alkaline- earth  metal.  High  activity  was 
found  at  15 — 60  ^g.  per  sq.  cm.  of  equiv.  Ba,  with  a 
slight  apparent  max.  at  30  pg.  per  sq.  cm.,  where  the 
thermionic  current  at  1050°  k.  is  600  ma.  per  sq.  cm. 
The  radiant  emissive  power  at  0*66  jx.  is  approx.  40%, 
independently  of  the  content  of  active  metal. 

E.  S.  H. 

Secondary  electron  emission.  II.  Absorp¬ 
tion  of  secondary  electrons.  III.  Secondary 
electron  emission  caused  by  bombardment  with 
slow  primary  electrons.  H.  Bruining  (Physica, 
1938,  5,  901—912,  913—917 ;  cf.  A.,  1938, 1,  109).— 


II.  The  secondary  emission  of  Li,  Ba,  and  Ni  at 
various  angles  of  incidence  of  the  primary  electrons 
has  been  determined.  Experiments  were  also  carried 
out  with  BaO  and  MgO  but  with  less  certain  results. 
The  variation  of  the  secondary  emission  (S)  with  angle 
of  incidence  (0)  is  given  by  =  S0e?)(1  +  CO30),  where 
p  is  const,  p  for  Ni  <  for  Ba  <  for  Li.  The  absorp¬ 
tion  of  secondary  electrons  causes  the  secondary 
emission  of  metals  with  large  at.  vol.  to  be  <  that  of 
metals  with  small  at.  vol.  when  primary  electrons  are 
incident  perpendicularly. 

III.  The  secondary  emission  of  Ba,  Ag,  and  BaO 
has  been  investigated  when  the  substances  were 
bombarded  with  very  slow  electrons  normal  to  the 
surface,  thus  eliminating  absorption  phenomena.  The 
coeff.  of  elastic  reflexion  (Sr)  decreases  with  increasing 
energy  ( Vp )  of  bombarding  electrons.  Sr  is  parti¬ 
cularly  large  for  BaO,  and  for  Ag  is  >  for  Ba.  The 
secondary  emission  at  small  Vp  is  determined  by  the 
work  function.  Eor  Vv  >30  v.  the  secondary  emission 
of  Ag  is  >  that  of  Ba,  but  for  Vv  <30  v.  the  reverse 
is  the  case.  Compounds  of  electropositive  elements 
show  a  high  capacity  for  secondary  emission  and  for 
reflexion.  A.  J.  M. 

Variation  in  mass  of  very  fast  electrons. 

H.  Lahaye  (Ann.  Physik,  1939,  [v],  34, 60— 76).— The 

mass  of  electrons  emitted  from  Ra  has  been  compared 
with  that  of  7-kv.  electrons  by  the  method  of  Nacken 
(A.,  1935,  1047).  The  variation  in  mass  with  velocity 
0*698 — 0*888  of  the  velocity  of  light  agrees  with  the 
theory  of  Lorentz.  O.  D.  S. 

Behaviour  of  electrons  in  iodine  vapour. 
R.  H.  Healey  (Phil.  Mag.,  1938,  [vii],  26,  940—953). 
— The  motion  of  electrons  in  I  has  been  studied  by 
methods  similar  to  those  adopted  for  Cl2  and  Br  (A., 
1935,  677  ;  1937, 1,  437).  The  properties  of  the  three 
halogens  are  very  similar.  W.  R.  A. 

Slow  electron  scattering  and  the  apparent 
electron  affinity  of  mercury.  J.  H.  Simons  and 
R.  P.  Seward  (J.  Chem.  Physics,  1938,  6,  790 — 794). 
— The  scattering  of  slow  electrons  by  gaseous  mols.  is 
discussed  with  a  view  of  explaining  the  curves  obtained 
when  the  apparent  scattering  area  is  plotted  against  a 
function  of  the  electron  velocity.  Peaks  frequently 
observed  near  the  ionisation  potential  are  attributed 
to  formation  or  presence  of  positive  ions.  As  the 
accelerating  potential  is  lowered  below  the  ionisation 
potential  a  rise  in  the  curve  is  sometimes  found  and 
this  appears  to  be  the  result  of  an  attractive  force 
between  the  electron  and  neutral  mol.  and,  for  Hg, 
this  attractive  force  approximates  to  an  inverse 
fourth-power  law.  W.  R.  A. 

Sign  preference  in  cloud  condensation  on 
gaseous  ions.  J.  W.  Beckman  and  L.  B.  Loeb 
(Physical  Rev.,  1938,  [ii],  54,  862—863 ;  cf.  A.,  1938, 

I,  346). — Investigations  on  highly  purified  CC14  and 

C6H6  vapours  alone  and,  in  the  case  of  C6H6,  con¬ 
taminated  with  traces  of  H20  indicate  that  the 
existence  of  sign  preference  is  due  to  the  presence  of 
H20  vapour.  N.  M.  B. 

Law  of  distribution  of  mobilities  of  large  ions. 
H.  Le  Boiteux  and  O.  T.  Tchao  (J.  Phys.  Radium, 
1938,  [vii],  9,  501 — 504), — Utilising  the  ultramicro- 
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scopio  examination  of  trajectories  of  ions  under  the 
influence  of  an  alternating  electric  field,  the  distribu¬ 
tion  of  mobilities  of  the  large  ions  produced  in  a  smoke 
has  been  determined.  The  mean  mobility  is  3*6  X 
10  ^  cm.  per  sec.  per  v.  cm.  From  Stokes'  law  this 
yields  a  mean  particle  radius  of  2  x  10"5  cm.,  in 
agreement  with  results  from  other  methods. 

W.  R.  A. 

CoefTicient  of  combination;  between  small  and 
large  ions.  G.  R.  Wait  (Physical  Rev.,  1937,  [ii], 
51,  1025). — The  average  of  a  considerable  range  of 
vals.  for  the  coeff.  is  9  X  10“°.  The  coeff .  varies  with 
temp,  and  abs.  humidity  of  the  air,  because  of  the 
variation  in  size  of  the  large  ion  with  humidity. 

L.  S.  T. 

Ionisation  of  air  in  an  air-conditioned  building. 
F.  BfenoTTNEK  and  J.  Kletschka  (Nature,  1938, 142, 
956). — Data  showing  the  concn.  of  positive  and 
negative  ions  in  the  air  of  a  closed  building  provided 
with  Carrier  air-conditioning  equipment  are  tabulated. 
A  large  increase  in  the  no.  of  negative  ions,  due  to 
the  break-up  of  H20  droplets,  is  soon  reduced  by  the 
action  of  the  walls  and  objects  in  the  rooms.  The 
average  ionisation  in  the  rooms,  corridors,  and 
hall  is  twice  as  great  as  in  the  open  air,  with,  in 
general,  a  slight  excess  of  negative  over  positive 
ions.  L.  S.  T. 


Formation  of  negative  ions  by  positive  ion 
impact  on  surfaces.  R.  H.  Sloane  and  R.  Press 
(Proc.  Roy.  Soc.,  1938,  A,  168,  284— 301).— A  mass 
spectrograph  in  which  beams  of  positive  ions  impinge 
on  a  metal  disc  and  are  found  to  produce  a' spectrum 
of  negative  ions  is  described.  Hg+  and  Hg++ 
produce,  an  ion  of  mass  28  which  is  believed  to  be 
CO’  (cf.  A.,  1938,  I,  337).  ;  G.  D.  P. 


Focussing  of  charged  particles  by  a  spherical 
condenser.  E.  M.  Purcell  (Physical  Rev.,  1938, 
[ii],  54, -818— 826).— The  paths  of  charged  particles 
traversing  a  portion  .of  an; ideal  spherical  condenser 
are  worked  out;  and  the  relativistic  modification  of 
the  theory  for  high-speed  particles  is  discussed. 
Results  are  applied  to  the  construction  and  operation 
of  a  spherical  condenser  spectrograph.  N.  M.  B. 


Limiting  density  and  mol.  wt.  of  ethylene. 
Revised  at.  wt.  of  carbon.  E.  Moles,  (Mlle.) 
M.  T.  Toral,  and.  A.  Escribano  (Compt.  rend.,  1938, 
207,  1044 — 1046).— The  density  of  C2H4  at  1*00, 
0*750,  0*667,  0*500,  0*333,  and  0*250  atm.  has  been 
determined;  the  limiting  density  is  (1*25122  ± 
0*000003)  ±  0*009133p  (p  —  pressure).  The  mol. 
wt.  with  respect  to  02  is  28 *046  ±0*001  and,  taking 
the  at.  wt.  of  H  as  1*0081,  the  at.  wt.  of  C  is  12*007± 
0*0006.v  .  ,0;;-  l  ;  Y  W.  R  .f  A. 


Formation  of  a  stable  isotope  of'  helium  of 
mass  five  during  collisions  between  deuterons 
and  a-particles.  F.  Joliot  and  I.  Zlotowski  ‘  (J. 
Phys.  Radium,  1938,  [vii],  9,  403— 410).— Wilson 
cloud  tracks  of  the  particles  emitted,  when  heavy 
paraffin  is  bombarded  with  a-partieles  show  the 
presence  of  protons  and  deuterons  in  the  ratio  of 
2  Their  energies (  have  been-  evaluated.  -To 
interpret  the  emission « of  protons  it  is  necessary  to 
postulate  the  reaction  <He  ±  ?D'->  £He  ±  \R  ± 


Q  Me.v.  The  max.  energy  of  the  projected  protons 
is  3*2  Me.v.  which  leads  to  the  mass  of  ®He  being 
5 *0106 ±0-0005  and  its  nucleus  is  consequently 
stable  with  respect  to  neutron  emission.  'Absorption 
curves  for  the  bombardment  of  light  and  heavy 
paraffin  by  a-particles  have  been  obtained .  and 
confirm  the  existence  of  the  stable  JHe.  nucleus. 

W.  R.  A.. 

Stable  and  radioactive  nuclei.  R.  Gr£goire 
(J.  Phys.  Radium,  1938,  [vii],  9,  419-^427). — -A 
classification.  W.  R.  A. 

Is  there  a  group  of  radioactive  elements  in  the 
place  reserved  for  actinium  in  the  periodic 
system  ?  G.  E.  Villar  (Anal.  Asoc.  Quim.  Ar¬ 
gentina,  1938,  26,  126 — 128). — Elements  of  at.  no. 
89  to  103  including  R3.B*  (Curie  and  Savitch,  A., 
1938, 1,  381)  are  considered  to  form  a  group  analogous, 
in  properties  and  periodic  position,  to  the  rare  earths. 

F.  R.  G. 

Scattering  of  fast  (3-particles  by  mercury 
nuclei.  A.  Barber  and  F.  C.  Champion  (Proc.  Roy. 
Soc.,  1938,  A,  168,  159 — 167). — The  scattering  of 
particles  of  1  mv.  energy  at  angles  >20°  is  examined 
in  an  expansion  chamber.  The  no.  scattered  is  < 
that  predicted  by  theory.  It  is  suggested  that  the 
results  can  be  explained  by  assuming  a  repulsive 
field  between  electron  and  nucleus  at  small  distances. 

G.  D.  P. 

Absorption  method  for  the  study  of  (3-particles 
of  high  energy.  G.  GuIsben  (Ann.  .  Soc.  Sci. 
Bruxelles,  1938,  58,  236— 247).— The  following  vals. 
of  the  mean  effective  penetrations  of  (3-partieles, 
R  and  22*  (as  defined  by  Feather  and  Baschwitz, 
respectively),  have  been  determined  :  radio-Ir,  1*02± 
0:02,  0*91;  radio- Au,  0*45±0*02,  0*35;  70As, 
>1*4,  >1*3;  32P,  0*85 ±0*03,  0*84  g.  per  sq.  cm. 
These  results  are  in  agreement  with  the  relations 
R  =  0*5112?  —  0*091  and  2?*  =  0*4642?  —  0*102,  where 
E  is  the  limiting  energy.  Previous  data  for  other 
elements  are  discussed.  A.  J.  E.  W.  ,i( 

Measurement  of  y-radiations  of  high  frequency 
by  the  materialisation  pair  method.  C.  Magnan 
(Compt.  rend.,  1938,  207,  857— S59).— The  electron 
and  positron  energy  spectra  for  materialisation  of  the 
2*62  Me.v.  y- radiation  of  radio-Th  have  been  studied. 
Corresponding  peaks  are  observed  -  for  ^energies  of 
0*78  (electrons)  and 0*734  Me.v:  (positrons) ;  the  peaks 
are  narrow,1  in  disagreement  with  the  Bethe-Heitler 
theory  (cf.  A.',  1934,  .  1150).  An  apparatus  with 
magnetic  focussing  for  the  study  of  materialisation 
pairs,  in  which  the  y-rays  have  no  direct  action  on 
the  counters,  is  described.  A.  J.  E.  W. 

y-Radiation  of  radio-actinium.  J.  SuRUGuk 
(J..  Phys.  Radium,  1938,  [vii],  9,  439). — The  ray 
240  ke.v.  indicated  by  Frilley  from  work  on  diffraction 
of  y-rays  by  a  crystal  (A.,  1938,  I,  288)  allows  the 
correct  interpretation  of  the  two  rays  Nx  and  0c3 
previously  observed  in  the  studv  of  radio- Ac  (ibid., 
56).  ,  ■  ..  "  .  .  W.  R.  A.  . 

y-Radiation  of  the  active  deposit  of  actinium. 

S.  P.  Choong  and  J.  STmxrGTTE  (J.  Phys:  Radium, 
1938,  [vii],  9,  437-:-439). — ^Among  the  rays  observed 
in  the  secondary  (3  spectrum  of  the  active  deposit  of 
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Ac  obtained  with  very  long  exposures;  three  new  y- 
radiations  have  been  detected.  On  the  basis  of  these 
rays,  an  energy  level  diagram  can  be  drawn  which 
explains  the  transformation  Ac-R  ->  Ac-CV-  In  the 
Ac-C->  Ac-C"  transformation  one  new  ray.  only  is 
indicated.  *!  .  W.  R.  A. 

Multiple  scattering  and  stopping  of  electrons. 
M.  E;  Rose  !  (Physical  Rev.,  1937,  [ii],  51,  1024). — 
The  scattering  and  stopping  of  electrons  in  a  foil 
thick  enough  to  produce  multiple  scattering  have 
been  investigated.  '  A  relationship  between  the 
half- val;  thickness  and  y-ray’  energy,  obtained  for 
Al,  shows  that  the  assumption  of  linearity  is  un¬ 
satisfactory.  The  calc,  half- val.,  thickness  in  Al  for 
the  Th -0"  (2-62  Me.v.)  y-ray  is  0-27  g.  per  sq.  cm.,  in 
agreement  with  Fleischmann’s  experimental  val. 

.  <  •  l  ■  L  •  S  •  TD . 

:  Velocity  distribution  of  thermal  neutrons . 
G.  E.  F.  Fertel,  P.  B.  Moon,  G.  P.  Thomson,  :and 
C.  E.  Wynn-Willlvms  (Nature,  1938, 142,  829). — An 
apparatus  for  measuring  the  distribution  of  velocities 
of  neutrons  from  a  source  surrounded  by  paraffin  is 
described.  The  source  is  a  tube  of  the  Oliphant  type 
yielding  deuterons,  which  strike  a  target  of  heavy 
ice,  and  the  discharge  producing  the  ions  is  made 
intermittent.'  ,  The  distribution  found  for  1556 
neutrons  is  in  fair  agreement  with  Maxwell’s  law, 
especially  for  the  slower  neutrons.  L.  S.  T. 

Discrete  groups  of  particles  emitted  during 
disintegration  of  nitrogen  by  fast  neutrons.  J. 
Thibaud  and  P.:  Comp arat  (Compt.  rend.,  1938,  207, 
851-853).- — The  previously  reported  group  of  particles 
of  energy  1-30  Me.v (A.,  1938,  I,  489)  has  been 
resolved  into  two  groups  (1*25  and  1*42  Me.v.),  and 
two  new  groups  (0*65  and  0*75  Me.v.)  are  reported. 
The  14  observed  groups  probably  correspond  'with 
nuclear-  resonance  levels  of  *?N  possessing  energies  of 
11*6— 14*2  Me.v.,  which  are  divisible  into  two  groups 
with  different  energy  increments.  A.  J.  E.  W. 

Soft  radiation  emitted  on  capture  of  neutrons 
by  [atomic]  nuclei V,  B.  Pontecorvo  (Compt.  rend., 
1938,  207,  856— 857).— A  soft  radiation,  recorded  by 
a  Geiger  counter,  is .  obtained  from  sheets  of^Cd 
(0*03)' and  Au  (0*01  mm.)  on .  bombardment  with 
neutrons  from  a  Rn-Be  or  radio-Ac-Be . .  source. 
The  radiation  from  Cdis  reduced  to  half  the  initial 
intensity  by  0*03  mm.  of  Al  ;  it  consists  of  electrons 
and  is  related  to  the  strong  absorption  of  thermal 
neutrons  by  Cd.  In  each  case  the  radiation  is  ascribed 
to  internal:  nuclear  transitions  involved  in  reversion 
to  :  a;  fundamental,  state  after  neutron  capture  (cf. 
A.,:  1938,  I,  491).  A  counter  with  a  thin  Cd  window 
is  a  sensitive  detector  of  thermal  neutrons. 

■  .  •  -  •  :■  A.  J.  E.  W. 

:  Magnetic  scattering  of  neutrons .  P.  N.  Powers 
(Physical  Rev.,  1938,  [ii],  54,  827—838;  cf.  A.,  1937, 
I,  211,  441) —The  neutron  polarisation,  due  to  selec¬ 
tive  scattering,  when  a :  beam  of  neutrons  is  trans¬ 
mitted  through  or  scattered  from  a  magnetised  Fe 
plate  was  investigated.  The  dependence  of  observed 
polarisation  on  thickness  of  Fe  agrees  with  theory 
(cf.  Bloch,  A.,  1936,  1103;  Schwinger,  A.,  1937,  I, 
275).  Magnetic  interaction  increased  rapidly  for 
lower,  energy  neutron  energies.  The  effective  cross¬ 


sections  X 1024  of  Fe  for  neutrons  of  spin  -f  £  and 
— £  are  13*7  and  10*3  sq.  cm.  for  ~300°  k.  neutrons, 
and  14*1  and  9*9  sq.  cm.  for  ~120°  k.  neutrons.  The 
intensity  of  neutrons  scattered  from  a  single  Fe  plate 
decreases  when  the  plate  is  magnetised.  Experiments 
with  two  plates  (polariser-analyser  action)  show  the 
existence  of  non-adiabatic  transitions  of  the  magnetic 
spin  quantum  nos.' of  the  neutron  in  rotating  or  pro¬ 
cessing  magnetic  fields.  By  a  method  depending  on 
measuring  the  probability  of  non-adiabatic  transitions 
in  a  controlled  precessing  magnetic  field,  the  neutron 
magnetic  moment  is  shown  to  be  negative  and  to 
have  the  val.  ^2 4-1  nuclear  magnetons. 

N.  M.  B. 

Neutron  absorption  limit  in  cadmium.  M.  S. 
Livingston  and  J.  G.  Hoffman  (Physical  Rev.,  1937, 
[ii],  51,;  1021). — The  high  energy  limit  of  neutrons 
absorbed  in  Cd,  has  been  investigated  by  measuring 
the  absorption  of  the  transmitted  neutrons  in  B. 
The  slow  neutron  absorption  coeff.  is  36  sq.  cm.  per 
g;  of  B,  and  the  absorption  coeff.  for  neutrons  just 
penetrating  Cd  is  9*5  sq.  cm.  per  g.  of  B.  L.  S.  TV 

Neutron  absorption  limit  of  cadmium.  J.  G. 
Hoffman  and  H.  A.  Bethe  (Physical  Rev.,  1937, 
[ii],  51,  1021 — 1022). — The  data  obtained  previously 
(cf.  preceding  abstract)  give  0*37  v.  for  the  absorption 
limit  of  Cd,  which  therefore  absorbs  not  only  thermal 
neutrons  but  also  neutrons  of  much  greater  energy. 
The  calc,  resonance  energy  and  the  width  of  the 
resonance  level  are  both  0T6  v.  L.  S.  T. 

Neutron  energy  levels.  J.  H.  Manley,  H.  H. 
Goldsmith,  and  J.  S.  Schwinger  (Physical  Rev., 
1937,  [ii],  51,  1022). — Absorption  measurements 
have  been  made  on  Rh,  In,  and  Ir  with  the  same 
substance,  as  absorber  and  detector,  and  the  experi¬ 
mental  curves  are  compared  with  the  theoretical. 

L.  S.  T. 

Scattering  of  neutrons  absorbed  by  iodine. 
X.  C.  G.  Mitchell  and  R.  N.  Varney  (Physical  Rev., 

1937,  [ii],  51,  1021).— Using  CHI3  in  paraffin  as  a 

detector  of  I  neutrons,  and  neutrons  slowed  by  paraffin 
and  filtered  from  thermal  neutrons,  scattering  curves 
for  Fe,  Ni,  and  Pb  show  no  marked  difference  between 
the  scattering  cross-section  for  ,1  neutrons  and  that 
for  the  A ,  R,  C ,  and  D  groups.  (  The  scattering  curve 
for  Ag  is  similar  to  that  obtained  using  a  Ag  detector 
and  neutrons  filtered  through  Cd.  L.  S.  T. 

Diffuse  reflexion  of  neutrons  from  a  plane 
surface.  0.  Halpern,  R.  Luenebtjrg,  and  0. 
.Clark  (Physical  Rev.,  1937,  [ii],  51,  1020—1021).— 
Theoretical.  L.  S.  T. 

Artificial  disintegration  and  radio-activation. 
II.  G.  GuJsben  (Ann.  Soc.  Sci.  Bruxelles,  1938,  58, 
248 — 273;  cf.  A.,  1938,  I,  112). — -A  detailed  survey 
and  bibliography  of  artificial  radioactivity  phenomena 
reported  during  the  latter  part  of  1937  and  early  in 

1938.  .  A.  J.  E,W. 

Determination  by  the  Wilson  method  of  the 
nature  and  energy  of  the  particles  emitted 
during  transmutation.  Application  to  the  dis¬ 
integration  of  by  a-particles.  F.  Joliot  and 
I.  Zlotowski  (J.  Phys.  Radium,  1938,  [vii],  9,  393 — 
402).’ — The  energies  of  -  particles  emitted  during 


54 


BRITISH  CHEMICAL  AND  PHYSIOLOGICAL  ABSTRACTS.— A.,  I. 


transmutation  may  be  calc,  from  the  curvature  of  the 
trajectories  produced  by  large  applied  magnetic 
fields.  An  apparatus  is  described  in  which  fields  of 
16,000  gauss  are  employed.  For  the  reaction 
XJB  +  £He  ->  “C  +  1H  +  Q  a  group  of  protons  is 
found  corresponding  with  Q  =  4*4  Me.v.  and  another 
group  of  comparable  intensity  with  Q  =  2-0  Me.v. 
A  group  with  Q  =  3-1  Me.v.,  previously  reported, 
was  not  found.  W.  R.  A. 

Experiments  of  the  transmutation  of  fluorine 
by  protons  and  deuterons.  W.  E.  Burcham  and 

C.  L.  Smith  (Proc.  Roy.  Soc.,  1938,  A,  168, 176 — 190). 
— The  a-particles  emitted  by  F  under  bombardment 
by  protons  of  0-85  X  106  e.v.  energy  consist  of  a  single 
group  of  range  5*90  cm.  The  at.  wf.  of  19F  is  deduced 
to  be  19*0043.  A  more  complex  spectrum  of  a- 
particles  is  produced  by  bombardment  with  deuterons 
and  the  emission  of  a  group  of  protons  is  associated 
with  the  formation  of  radioactive  ^F.  G.  D.  P. 

Search  for  long-  or  short-lived  radio-chlorine. 

D.  C.  Grahame  (Physical  Rev.,  1938,  [ii],  54,  972). — 

The  absorption  curve  of  radiation  emitted  by  C2C16 
during  irradiation  with  slow  neutrons  shows  no 
evidence  of  a  short-lived  P- emitting  active  isotope. 
Bombardment  of  highly  purified  NaCl  in  a  cyclotron 
yielded  a  product  with  no  detectable  activity ; 
hence  any  long-lived  active  isotope  must  have  a  lifetime 
>200  years,  or  else  is  indetectable  because  of  K - 
electron  capture.  N.  M.  B. 

Proton-induced  radioactivity  of  elements  of 
atomic  number  greater  than  11.  S.  W.  Barnes, 
L.  A.  DuBridge,  E.  0.  Whg,  J.  H.  Buck,  and  C.  V. 
Strain  (Physical  Rev.,  1937,  [ii],  51, 1012).— Si,  Ca,Ti, 
Cr,  Mn,  Co,  Ni,  Zn,  As,  Se,  Cd,  In,  Sn,  and  Sb  become 
radioactive  when  bombarded  by  3-6-Me.V.  protons. 
Relative  activities  are  6,  21  j  30,  5,  27,  6,  21,  40,  13, 
2000,  10,  20,  3,  2,  and  1,  respectively.  Only  Mn 
(11-3  min.)  and  Co  (14*3  min.)  yield  products  having 
a  single  period.  Mg,  Al,  S,  Cl,  Fe,  Cu,  and  Ag  show 
no  induced  activity  under  the  same  conditions. 

L.  S.  T. 

Neutron-induced  radioactivity  in  niobium. 
R.  Sagane,  S.  Kojima,  G.  Miyamoto,  and  M.  Ikawa 
(Physical  Rev.,  1938,  [ii],  54,  970;  cf.  Oldenberg, 
A.,  1938,  I,  113). — Weak  activities  of  periods  7*5 
min.,  66  hr.,  and  11  days  were  detected.  Provisional 
data  and  assignments  are  tabulated.  Results  are 
compared  with  those  of  Pool  (cf.  A.,  1937,  I,  490). 

N.  M.  B. 

Nuclear  isomerism  in  rhodium.  E.  C.  Crit¬ 
tenden,  jun.,  and  R.  F.  Bacher  (Physical  Rev., 
193S,  [ii],  54,  862). — The  p-ray  spectra  associated 
with  the  4*2-min.  and  44-sec.  periods  of  104Rh  are 
identical  in  shape  and  end-point.  On  bombarding 
thin  sheets  of  Rh  with  neutrons  the  two  isomerides  were 
separated  by  varying  the  time  of  activation  and  time 
of  observation.  The  end-points  extrapolated  from 
the  Konopinski-Uhlenbeck  diagrams  were  2*76+0*06 
and  2*74+0*06  Me.v.,  respectively.  Results  agree, 
in  general,  with  those  of  Pontecorvo  (cf.  A.,  1938,  I, 

594)-  N.  M.  B. 

Radioactive  isotopes  of  iodine.  J.  J.  Ltvtngood 
and  G.  T.  Seabokg  (Physical  Rev.,  1938,  [ii],  54, 


775 — 782). — The  bombardment  of  I,  Fe,  or  Sb  by 
neutrons,  deuterons,  or  He  ions  gave  rise  to  I 
isotopes  128,  126,  124,  129,  or  131,  and  130,  the  three 
last-named  being  new.  Full  data  for  probable  re¬ 
actions,  assignments,  properties,  and  decay  and 
absorption  curves  are  given.  The  assignments,  half- 
life,  and  decay  activities  are  :  128I  from  I  +  n  and 
Te  +  D,  25+1  min.  (  — );  12GI  from  I  +  fast  n, 
Te  +  D  and  Sb  +  He,  13-0+0*3  days  (-);  124I 
from  Sb  +  He,  4-0+0-3  days  (  +  );  129  or 131I  from 
Te  +  D  and  129>  131Te  129>  131I,  8-0+0-2  days  (-) ; 

130I  from  Te  +  D,  12-6+1*0  hr.  (-).  N.  M.  B. 


Artificial  production  of  uranium-  Y  from  thor¬ 
ium.  Y.  Nishina,  T.  Yasaki,  M.  Kimura,  and  M. 
Ikawa  (Nature,  1938,  142,  874;  cf.  A.,  1938,  I,  381). 
— Bombardment  of  Th(N03)4  by  fast  neutrons  from 
Li  +  3-Me.v.  deuterons  gave  a  product  showing  two 
periods  of  p -decay  (negative),  one  that  of  233Th, 
and  the  other  that  of  U-F  (24-5  hr.)  formed  according 
to  the  reaction  232Th  +  hi  ->  ^HJ-F  +  2 hi. 

L.  S.  T. 


Radiation  from  a  substance  of  period  3*5  hours 
formed  by  irradiation  of  uranium  by  neutrons. 
(Mme.)  I.  Curie,  P.  Savitch,  and  A.  M.  Da  Silva 
(J.  Phys.  Radium,  1938,  [vii],  9,  440;  cf.  A.,  1938, 
I,  291,  381). — The  P-ray  spectrum  of  this  element  has 
been  examined.  The  limiting  energy  is  —3-2  Me.v. 

w  n  a 


Residual  currents  and  deep-water  measure¬ 
ments  of  cosmic  rays.  S.  Szczeniowski  and 
S.  Ziemecki  (Acta  Phys.  Polon.,  1938,  7,  59 — 67). — 
Using  two  ionisation  chambers,  filled  with  air  and 
A,  respectively  (max.  pressure  30  atm.),  residual  cur¬ 
rents  have  been  measured  at  a  depth  of  406  m.  in  a 
rock-salt  mine.  As  the  pressure  inside  the  chambers 
was  decreased  the  residual  current  decreased  ir¬ 
regularly,  and,  at  lower  pressures  (11  atm.  for  A, 
16  atm.  for  air),  the  direction  of  the  current  was 
reversed.  This  is  attributed  to  the  emission  of 
positive  particles  from  the  walls  of  the  chamber. 
These  data  are  discussed  in  relation  to  those  of  Clay 
(A.,  1935,  426)  and  Corlin  (A.,  1934,  128). 

W.  R.  A. 

Nuclear  disintegrations  by  cosmic-rays.  W. 
Heitler  (Physical  Rev.,  1938,  [ii],  54,  873—876).— 
A  detailed  discussion  is  given  of  the  possible  mechan¬ 
ism  of  some  rare  instances  of  nuclear  disintegrations 
by  cosmic-rays  observed  in  the  Wilson  cloud-chamber 
(cf.  Brode,  A.,  1938,  I,  114).  N.  M.  B. 


Determinations  of  ionisation  in  the  tropo¬ 
sphere.  J.  Juilfs  (Naturwiss.,  1938,  26,  789 — 
790). — The  ionisation  produced  by  the  softer  com¬ 
ponents  of  cosmic  radiation  has  been  investigated 
at  various  heights  up  to  5  km.  by  balloon  ascents. 
To  determine  the  dependence  of  ionisation  on  the  d 
of  the  gas,  two  ionisation  chambers  were  used,  one 
filled  with  air,  and  the  other  with  Ne,  A,  or  Kr. 
The  curve  of  intensity  of  ionisation  against  height 
shows  a  no.  of  inversions  at  the  boundary  layers. 
The  intensity  of  the  ionisation  oc  d  of  the  gas  in  the 
chamber.  The  cause  of  the  additional  radiation  at 
the  boundary  layers  is  discussed.  It  is  possible  that 
it  may  be  due  to  “  clouds  ”  of  radioactive  meteoric 
material.  A.  J.  M. 
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Evidence  of  neutrons  in  heavy  particle  showers. 
D.  K.  Froman  and  J.  C.  Stearns  (Physical  Rev., 
1938,  [ii],  54,  969 — 970). — Data  on  the  dependence  of 
counting  rates  on  the  positions  of  various  arrange¬ 
ments  of  counters  and  Pb  scatterers  and  paraffin 
absorbers  are  given  and  discussed.  There  is  some 
support  for  the  hypothesis  that  neutrons  are  produced 
in  Pb  by  non-ionising  radiations.  N.  M.  B. 

Absorption  of  the  penetrating  component  of 
cosmic  radiation.  W.  Heisenberg  (Ann.  Physik, 
1938,  [v],  33,  594 — 599). — Theoretical.  The  effect 
of  absorption  due  to  spontaneous  decomp,  and  to 
exchange  reactions  with  at.  nuclei  on  the  variation  of 
cosmic-ray  spectrum  with  depth  is  calc.  O.  D.  S. 

Angular  spread  of  hard  cosmic-ray  showers. 
G.  Wentzel  (Physical  Rev.,  1938,  [ii],  54,  869 — 
872). — A  modification  of  theory  to  account  for  the 
results  of  Schmeiser  (cf.  A.,  1938,  I,  291). 

N.  M.  B. 

Study  of  large  cosmic-ray  showers  at  an 
altitude  of  3500  m.  P.  Auger  (Compt.  rend.,  1938, 
207,  907 — 910). — Absorption  and  cloud-chamber  ex¬ 
periments  are  described.  Previous  conclusions  (A., 
1938,  I,  428)  are  confirmed;  the  showers  contain  a 
component  penetrating  10  cm.  of  Pb,  and  are  caused 
by  the  entrance  into  the  atm.  of  particles  of  energy 
>  1013  e.v.  A.  J.  E.  W. 

Spontaneous  disintegration  of  mesotrons,  par¬ 
ticles  composing  penetrating  cosmic  radiation. 
P.  Ehrenfest,  jun.,  and  A.  Fr£on  (Compt.  rend., 
1938,  207,  853 — 855). — Experiments  at  high  altitude 
have  verified  that  the  vertical  intensity  of  penetrating 
cosmic  radiation  is  >  the  intensity  oblique  to  the 
zenith,  the  mass  of  air  traversed  being  equiv.  in  each 
case  (cf.  A.,  1937,  I,  163).  This  intensity  difference 
occurs  with  particles  penetrating  60  cm.  of  Pb,  but 
is  more  pronounced  for  radiation  which  passes  10  cm. 
but  not  60  cm.  of  Pb.  Assuming  that  the  effect  is 
due  to  disintegration  of  mesotrons,  the  mean  life  period 
is  given  by  l/W  =  (4^2)  x  10~5  sec.  per  109  e.v., 
where  W  is  the  disintegration  probability  per  unit  of 
time  and  energy.  This  val.  is  that  calc,  from 
Yukawa’s  theory  assuming  a  mass  of  ^200  m  for 
the  mesotron.  A.  J.  E.  W. 

Spontaneous  disintegration  of  **  mesotrons/’ 
particles  composing  the  penetrating  cosmic  rays. 
P.  Ehrenfest,  jun.,  and  A.  Fr£on  (J.  Phys.  Radium, 
1938,  [vii],  9,  529 — 536). — From  the  intensity  of  the 
penetrating  cosmic  rays,  measured  at  an  altitude, 
and  the  recorded  intensities  at  sea  level,  the  mean 
time  of  spontaneous  disintegration  of  these  rays, 
auPPose(I  to  be  entirely  “  mesotrons,”  has  been  calc. 
The  val.  thus  found  is  not  in  agreement  with  the 
theoretical  val.  (cf.  preceding  abstract).  W.  R.  A. 

Barometer  effect  for  cosmic  radiation  and  the 
mesotron.  H.  D.  Rathgeber  (Naturwiss.,  1938, 
26,  842 — 843). — An  equation  connecting  the  baro¬ 
meter  effect  for  cosmic  radiation  and  the  mass 
absorption  of  the  penetrating  component,  supposed 
to  be  composed  of  heavy  electrons  (mesotrons)  is 
obtained.  The  equation  shows  that  the  barometer 
effect  is  independent  of  the  const,  pressure  at  the 
place  of  origin  of  the  mesotron.  The  mean  dis¬ 


integration  path  ( i,e .,  the  distance  traversed  by  the 
mesotrons  before  their  no.  has  been  reduced  to  1/e 
in  consequence  of  radioactive  disintegration)  is  calc, 
to  be  4  km.,  and  the  mean  disintegration  time  is 
~0-7  X  10-6  sec.  A.  J.  M, 

Instability  of  the  barytron  and  the  temper¬ 
ature  effect  of  cosmic  rays.  P.  M.  S.  Blackett 
(Physical  Rev.,  1938,  [ii],  54,  973 — 974). — In  gases, 
owing  to  the  higher  ionisation  range,  so  many  bary- 
trons  decay  before  being  stopped  by  ionisation  that 
an  apparent  additional  absorption  is  produced.  On 
a  similar  basis  a  detailed  explanation  of  the  observed 
decrease  of  cosmic-ray  intensity  with  increasing  atm. 
temp,  is  given.  N.  M.  B. 

Models  of  elementary  particles.  F.  Renner 
(Naturwiss.,  1938,  26,  736 — 738). — Theoretical.  Me¬ 
chanical  models  of  the  electron,  neutron,  and  proton 
are  proposed.  A.  J.  M. 

Structure  of  atomic  nuclei.  F.  J.  be  Wisniew¬ 
ski  (Acta  Phys.  Polon.,  1938,  7,  5 — 9). — A  theory  of 
radiation  has  been  outlined  and  applied  to  Li. 

W.  R.  A. 

Elastic  scattering  of  Yukawa  particles.  I. 
O.  Laporte  (Physical  Rev.,  1938,  [ii],  54,  905 — 
912). — Mathematical.  N.  M.  B. 

Range  of  nuclear  forces  in  Yukawa’s  theory. 
G.  C.  Wick  (Nature,  1938,  142,  993— 994).— The 
demonstration  given  of  Yukawa’s  fundamental  rela¬ 
tionship,  from  which  the  existence  of  mesotrons  was 
predicted,  is  based  on  Heisenberg’s  uncertainty 
principle.  L.  S.  T. 

Mesotron  (intermediate  particle)  as  a  name 
for  the  new  particles  of  intermediate  mass. 
C.  D.  Anderson  and  S.  H.  Neddermeyer  (Nature, 
1938,  142,  878). — The  name  “  mesotron  ”  is  sug¬ 
gested  for  the  new  particles  which  have  the  same 
electric  charge  as  electrons  and  protons  but  an 
intermediate  mass.  L.  S.  T. 

Further  evidence  for  the  radioactive  decay  of 
mesotrons,  (a)  P.  M.  S.  Blackett,  (b)  B.  Rossi 
(Nature,  1938,  142,  992,  993). — (a)  The  mean  range 
of  mesotrons  is  calc,  from  the  relative  intensities  of 
the  inclined  to  the  vertical  cosmic  rays,  and  from 
the  absorption  anomaly  between  air  and  H20. 
Assuming  a  mass  150  times  that  of  the  electron,  the 
decay  time  of  a  fast-moving  mesotron  is  found  to  be 
1*7  X  10~6  sec. 

(b)  Calculations  based  on  the  anomaly  of  absorp¬ 
tion  of  cosmic  rays  by  air  and  Pb  when  vertical  and 
inclined  counters  are  used  give  a  val.  of  ~  2  x  10"6 
sec.  for  the  life-time  of  mesotrons.  L.  S.  T. 

Relativistic  electron  in  the  crossed  field.  H. 
Ott  (Ann.  Physik,  1938,  [v],  33,  584 — 590). — The 
relativistic  correction  for  the  motion  of  an  electron 
in  crossed  magnetic  and  electric  fields  is  calc. 

O.  D.  S. 

Top  model  of  the  electron  and  its  application 
to  the  probability  of  radiation  by  electron- 
positron  pairs.  H.  Honl  (Ann.  Physik,  1938,  [v], 
33,  565—583;  cf.  A.,  1938,  I,  425).  O.  D.  S. 

Formation  of  deuterons  by  proton  combin¬ 
ation.  H.  A.  Bethe  and  C.  L.  Critchfield  (Physical 
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Rev.,  1938,  [ii],  54,  862).— An  amplification  of  con¬ 
siderations  previously  reported  (cf.  A.,  193S,  I,  550). 

•  _  N.  M.  B. 

Origin  of  the  E  layer  of  the  ionosphere.  S.  K. 
Mptra  (Nature,  1938,  142,  914 — 915). — Recent  work 
on  ionisation  of  the  upper  atm.  is  discussed.  The 
region  around  100  km.  in  which  rapid  transition  of 
02  to  0  occurs  is  the  region  of  max.  ionisation  of  02, 
and  the  ionised  layer  formed  near  this  level  is  to  be 
identified  with  the  E  layer.  The  origin  of  this  layer 
is  due  to  strong  absorption  resulting  in  photo¬ 
ionisation  of  02  commencing  at  744  a.  L.  S.  T. 

Nuclear  magnetic  moment  of  14N.  S.  Hillman, 
P.  Ktjsch,  and  I.  I.  Rabi  (Physical  Rev.,  1938,  [ii], 
54,  968;  cf.  Bacher,  A.,  1933,  767).— Using  NaCN, 
KCN,  and  RbCN,  which  could  be  vaporised  without 
decomp.,  with  the  new  direct  measurement  mol.  beam 
method  (cf.  A.,  1938,  I,  172),  the  val.  found  was 
0*400^0*002  nuclear  magneton,  relative  to  the  val. 
3*265  for  7Li  (cf.  ibid.,  293),  and  in  fair  agreement 
with  theory  (cf.  Bethe,  A.,  1937,  I,  163;  Eeenberg, 
ibid.,  278).  N.  M.  B. 

Effect  of  the  development  of  apparatus  and 
technique  on  our  knowledge  of  atoms  and 
molecules.  M.  Bodenstein  (Natunviss,  1938,  26, 
833 — 838). — A  lecture.  A.  J.  H. 

Closest  distance  of  approach  of  atoms.  B.  N. 
Sen  (Gazzetta,  1938,  68,  656—661;  cf.  A.,  1933, 
763). — The  formula  previously  derived  has  been 
modified.  r  0.  J.  W. 

Statistical  theory  of  [atomic]  nuclei.  J.  Solo¬ 
mon  (Compt.  rend.,  1938,  207,  910 — 911). — Limit¬ 
ations  of  the  Thomas-Eermi  theory  are  discussed. 

A.  J.  E.  W.  * 

Statistical  interpretation  of  the  recombination 
of  atomic  nuclei.  L.  Goldstein  (Compt.  rend., 
1938,  207,  965 — 967). — An  expression  for  the  prob¬ 
ability  of  recombination  of  colliding  at.  nuclei  is 
derived.  .  A.  J.  E.  W. 

Neutron-proton  interaction.  C.  W.  Lampson, 
D.  W,  Mueller,  and  H.  A,  Barton  (Physical  Rev., 

1937,  [ii],  51,  1021), — Neutron-proton  encounters  in 

a  photographic  plate  have  been  investigated.  The 
existence  of  comparatively  long-range  forces  between 
the  neutron  and  proton  is  indicated.  L.  S.  T. 

Electron-neutron  interaction.  S.  Kikuchi  and 
H.  Aoki  (Nature,  1938,  142,  832— 833).— A  correc¬ 
tion  (cf.  A.,  .1938, 1,  169,  289).  L.  S.  T. 

Fourier  analysis  of  magnesium  and  space 
chemistry  of  the  metals.  W.  Biltz  (Natunviss., 

1938,  26,  739). — The  results  of  the  Pourier  analysis 

of  Mg  (A.;  193S,  I,  430),  which  indicate  that  there  are 
in  Mg  2  conductivity  electrons,  per  atom,  are  in 
agreement  with  space  chemistry  which  divides  the 
at.  vol.  of  Mg  (14)  into  ionic  vol.  (2)  and  electron 
voL  (12).  *  A.  J.  M. 

Symmetry  effects;  in  the  spacing  of  nuclear 
energy  levels,  -  J.  Bardeen  and  E.  Eeenberg 
(Physical  Rev.,  1938,  [ii],  54,  -  809— 818).— On  the 
basis  of  Wigner’s  results  on  mass  defects  and  stability 
relations  (cf.  A.,  1937,  I,  110,.  440)  a  .calculation  of 
level  density  for  intermediate  nuclei  [A  <60),  taking 


into  account  the  dependence  of  nuclear  energies  on 
symmetry  character,  is  made,  and  level  densities  for 
the  different  nuclear  types  are  tabulated.  Results 
indicate  a  marked  increase  of  density  for  increasing 
isotopic  nos.  in  an  isobaric  series.  N.  M.  B. 

Rigorous  theory  of  interaction  between  nuc¬ 
lear  particles.  E.  C.  G.  Stueckelberg  (Physical 
Rev.,  1938,  [ii],  54,  889 — 892). — Mathematical. 

■  "-V  _  ■  N.M.  B. 

Present  status  of  the  value  of  e/m.  R.  T.  Birge 
(PhysicalRev,  1938,  [ii],  54,  972— 973).— Data  since 
1929  are  reviewed.  Results  by  six  spectroscopic  and 
four  non-spectroscopic  methods  are  recalc,  with  the 
help  of  specified  auxiliary  consts.  The  most  probable 
val.  is  1*7591±0*0003  X  107  e.m.u.  N.  M.  3. 

New  method  of  measuring  the  velocity  of  light  . 
R.  A.  Houstoun  (Nature,  1938,  ‘  142,  833). — A 
variation  of  Eizeau’s  method  in  which  the  toothed 
wheel  is  replaced  by  a  piezo-electric  quartz  oscillator 
which  acts  as  an  intermittent  diffraction  grating  is 
described.  ;  ,\#  L.  S.  T. 

State  of  matter  in  the  interior  of  the  planets. 
R.  Wildt  (Astrophys.  J.,  1938,  87,  508 — 516). — 
Speculative.  L.  S.  T. 

Lower  limit  to  energy  evolution  in  stellar 
matter.  D.  S.  Kotbcari  (Nature,  1938, 142,  916). — 
The  min.  energy  evolved  at  different  *  [H]  by  the 
combination  of  two  protons  to  form  a  deuteron  is 
obtained  by  averaging  the  probability  of  reaction  for 
a  velocity  distribution  corresponding  with  that  of  a 
completely  degenerate  proton  gas.  L.  S.  T. 

Physical  processes  in  gaseous  nebulae.  IV. 
Mechanistic  and  equilibrium  treatment  of  nebu¬ 
lar  statistics.  D.  H.  Menzel,  L.  H.  Aller,  and 
J.  G.  Baker  (Astrophys.  J.,  1938,  88,  313—318; 
cf.  A.,  1939,  I,  6).  L.  S.  T. 

Passage  of  corpuscles  through  coulombian 
potential  harriers.  G.  Badarau  (Compt.  rend., 
1938,  207,  842—845;  cf.  ibid.,  39).— Mathematical. 

.  A.  J.  E.  W. 

Transitions  between  levels  spaced  almost 
continuously.  A.  Lande  (Physical  Rev.,  193S, 
[ii],  54,  940—944). — Mathematical.  Transition 

probabilities  between  closely  spaced  energy  levels  are 
cale.  by  an  approximation  method  which  eliminates 
the  apparent  infinities  arising  in  the  usual  perturbation 
method.  N.  M.  B. 

Bose-Einstein  condensation.  E.  London 
(Physical  Rev.,  1938,  [ii],  54,  947— 954).— A  proof 
of  the  condensation  phenomenon  of  a  Bose-Einstein 
gas  is  given,  and  the  relation  of  the  problem  to  the 
X-point  of  liquid  He  is  examined  (cf.  A.,  193S,  I, 
298).  N.  M.  B. 

Densities  of  average  magnitude  attached  to 
the  Dirac  electron  in  the  .plane  monochromatic 
wave.  G.  Petiau  (J.  Phys.  Radium,  1938,  [vii],  9, 

451 — 456). — Mathematical.  W.  R.  A. 

Classical  wave  functions  for  moving  corpuscles . 
W.  E.  Benham  (Phil.  Mag,  1938,  [vii],  26,  1031— 
1049). — Mathematical.  :  W.  R.  A. 
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Calculation  of  phase  shifts  in  scattering  pro¬ 
blems  [in  quantum  mechanics],  E.  L.  Hill 
(Physical  Rev.,  1937,  [ii],  51,  1023). — Theoretical. 

,  ,  ,  -  --  L.  S.  T. 

Cyanogen  in  stars  of  less  advanced  types. 
(Mlle.)  N.  Morgtjleef  (Compt.  rend.,  1938,  207, 
967— 969).— The  CN  band  at  3590  a.  (2S-2E 
transition)  has  been  observed  in  the  spectra  of  a  no, 
of  stars  in  the  first  subdivisions  of  the  A-type,  as 
well  as  in  more  advanced  types.  A.  J.  E.  W. 

Intensity  distribution  in  the  bands  of  cometary 
spectra.  P.  Swings  and  M.  Nicolet  (Astrophys.  J., 
1938,  88,  173 — 181). — The  exceptional  intensity 
distribution  of  bands  of  unsymmetrical  mols.  such  as 
CN  and  CH  in  these  spectra  is  discussed.  L.  S.  T. 

Thermochemistry  of  isotopes.  Absorption 
spectra  and  heat  of  formation  of  lithium  hydride 
and  deuteride.  A.  E.  Kapustins  ki,  L.  M.  Scha- 
MOVski,  and  K.  S.  Bajuschkina  (Acta  Physicochim. 
U.R.S.S.,  1937,  7,  799 — 810). — The  ultra-violet 

absorption  spectra  of  fine  cryst.  powders  of  LiH  and 
LiD  have  been  examined.  Absorption  max.  are 
at  251*7  and  248-2  m^:,  respectively.  From  these 
data  calc,  heats  of  formation  are  =  22-9,  and 
<j>uD  =  23-6  kg. -cal.  per  mol.  Thus  LiD  is  more 
stable  than  LiH,  and  this  is  confirmed  by  calculation 
of  the  respective  energies  of  the  crystal  lattices. 

W.  R.  A. 

Band  spectrum  of  ionised  magnesium 
deuteride.  H.  Juraszynsea  and  M.  Szulo  (Acta 
Phys.  Polon.,  1938,  7,  49 — >58). — The.  1£*  ^band 
system  of  MgD+  has  been  investigated.  Rotation 
and  vibration  consts.  have  been  calc,  and  compared 
with  those  of  MgH+.  ■  W.  R.  A. 

Kinetics  of  OH  radicals  determined  by  their 
absorption  spectrum.  IV.  Pressure  broaden¬ 
ing  and  the  line  spectrum  as  background.  0. 
Oldenburg  and  F.  F.  Rieke  (J.  Chem.  Physics, 
1938,  6,  779 — 782)1— The  [OH]  can  be  determined 
more  easily  by  using  the  intensity  of  the  absorption 
spectrum  with  an  emission  line  background  instead 
of  with  a  continuous  background,  provided  the 
pressure  broadening  is  known.  At  14739  k.  and  1  atm. 
the  total  broadening  is  0*58  cm.-1,  of  which  36%  is 
Doppler  broadening  and  64%  pressure  broadening. 
On  this, basis  the  recent  intensity  measurements  by 
Avramenko  and  Kondrateev  (A«,  1938,  I,  553)  are 
re-interpreted  and  the  /  vals.  ( — 3  X  1(H)  agree  with 
previous  vals.  The  applicability  of  the  line  spectrum 
as  a  background  is  considered.  W.  R.  A. 

1  Abnormal  intensity  relations  in  the  band  spec¬ 
trum'  of  indium  monoiodide.  M.  Wehrli  (Helv. 
Phys.  Acta,  1936,  9,  587— 589  ;  Chem.  Zentr.,  1937, 
i,  18).— An  abnormal  intensity  distribution  ’  occurs 
for  diat.r  mols.  .  when  equal  interat.  distances  in  two 
electronic  states  correspond  with,  different  , vibrational 
vv.  In  such  cases  .■  v"  —  v'  =  ±2n,  v "  and  V  being 
the  vibrational  quantum  nos.  for  the  two  states. 
This  rule  is  confirmed  for  Gal,  BC1,  and  BBr,  and 
particularly  for  Ini,  where  data  for  high  quantum 
nos.  are  available.  A.  J.  E.  W. 

Ultra-violet  absorption  bands  ascribed  to 
nitrous  acid.  D.  M.  Newitt  and  L.  E.  Outridge 


(J.  Chem.  Physics,  1938,  6,  752 — 754). — The  series 
of  absorption  bands  obtained  by  Melvin  and  Wulf 
(A.,  1936,  135)  for  a  N0-N02-H20  mixture  at  room 
temp:  is  very  similar  to  that  obtained  by  Bone  and 
Newitt  (A.,  1927,  631)  from  the  explosion  ofi  a 
C0-H20-N0  mixture  at  ;high  pressures.  The  same 
spectrum  is  obtained  from  CO  explosions  at  atm. 
pressure  and  from  stationary  flames  burning  in 
various  media  containing  N20  and  NO.  The  suggested 
origin  of  the  spectrum  is  the  selective  enhancement  of 
certain  N02  absorption  bands  rather  than  to  HONO 
as  suggested  by  Melvin  and  Wulf.  ,  W.  R.  A. 

Absorption  of  carbon  disulphide  vapour  in  the 
Schumann  region.  E.  Hauptman  (Acta  Phys. 
Polon.,  1938,  7,  :  86 — 94). — From  the  absorption 
spectrum  in  the  Schumann  region  the  vals.  of  the 
fundamental  w  of  CS2  have  been  obtained  and  are 
compared  with  infra-red  and  Raman  data.  Three 
other  separations  of  869  (v3  —  vx),  1326,  and  803 
cm.-1  are  reported  but  the  last  two  cannot  be  assigned. 

W.  R.  A. 

Absorption  spectra  and  chemical  processes  in 
gas  discharges.  N.  Prileshaeva  and  H.  Noether 
(Acta  Physiocochim.  U.R.S.S.,  1937,  7,  811 — 824). — 
Chemical  processes  can  conveniently  be  studied  by 
examination  of  absorption  spectra,  together  with  the 
emission  spectra  during  the  reaction  and  the 
fluorescence  spectra  of  the  end  products.  In  this  way 
several  org.  reactions  have  been  studied  in  the  high- 
frequency  discharge.  .  •  ;  W.  R.  A. 

Molecular  .  resonance  systems.  VII.  Dif¬ 
ferent  ionisation  steps  of  indophenols  and 
indamines  and  their  absorption  spectra.  G. 
Sohwarzenrach,  H.  Mohler,  and  J.  Sorge  (Helv. 
Chim.  Acta,  1938,  21,  1636—1645;  cf.  A.,  1937,  II, 
385). — The  absorption  spectra  of  solutions  of  com¬ 
pounds  of  the  type  XICcH4IN#C3H4*X  (where  X  = 
NMe2  or  OH)  have,  been  determined  at  various  pH. 
Symmetrical  and  asymmetrical  arrangements  of  the 
mols.  or  ions  are  detectable  by  their  absorption  in 
longer  and  shorter  X  regions,  respectively,  and  hence 
the  various  ionic  states  are  postulated,  and  their 
ionisation  consts.  determined.  The  addition,  of  a 
proton  to  the  central  N  has  little  effect  on  the 
absorption  spectrum.  .  J.  W.  S. 

Tautomerism  and  mesomerism  of  the  carb- 
amyl  group  and  their  relation  to  light  absorption; 
o-  and  p-hydroxyazo-compounds. — See  A.,  1939, 
II,  36.  . 

Spectrographic  investigation  of  the  11  active  M 
forms  of  9  : 10-diphenylanthracene.  Spectro¬ 
graphic  studies  by  means  of  corrected  Hartley 
figures  :  meso-derivatives  of  anthracene. — See 
A.,  1939,  II,  55. 

.  Absorption  spectra  of  organic  substances  in 
concentrated  sulphuric  acid.  IV.  Heterocyclic 
compounds.  F.  Bandow  (Biochem.  Z.,  1938,  299, 
199—221;  cf.  A.,  1938,  I,  493) —Curves  have  been 
plotted  for  indole,  tryptophan,  uric  acid,  adenine, 
hsemin,  bilirubin,  creatine,  creatinine,  quinine,  vitamin- 
and  -jB2,  C5H5N,  quinoline,  and  dibenzacridine  and 
for  many  other  substances  of  similar  constitution  or 
having  similar  biological  properties.  The  absorption 
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of  many  of  the  substances  in  cone.  H2S04  is  very 
similar  to  that  in  org.  solvents  but  in  some  cases 
HoS04  causes  production  of  new  bands  or  flattening 
of  the  curve.  W.  McC. 

Reducing  sugars.  V.  W.  Bednarczyk  and 
L.  Marchlewski  (Biochem.  Z.,  1938,  300,  42 — 45; 
cf.  A.,  1933,  1278). — Mol.  extinction  curves  for  sorbose 
and  glucosone  have  been  determined.  The  former 
selectively  absorbs  light  of  short  X,  the  max.  absorp¬ 
tion  being  at  278  to  280  mg.  Ketoses  in  contrast  to 
aldoses  appear  to  exist  in  aq.  solution  partly  as  the 
free  ketones.  Glucosone  shows  definite  selective 
absorption.  J.  N.  A. 

Absorption  of  light  of  short  wave-length  by 
indirubin  and  indigo  tin.  J.  Cholewinski  and 
L.  Marchlewski  (Biochem.  Z.,  1938,  300,  56 — 58). — 
With  indirubin  in  alcohol,  the  mol.  extinction  curve 
shows  3  max.  and  4  min.,  whilst  in  CHC13  there  is  a 
similar  type  of  curve,  but  with  only  2  max.  and  3 
min.  The  mol.  extinction  curve  of  indigotin  in 
CHC13  shows  2  max.  and  1  min.  J.  N.  A. 

Visible  absorption  spectra  of  porphin  and  its 
isomeride.  V.  M.  Albers  and  H.  V.  Knorr 
(Physical  Rev.,  1937,  [ii],  51,  1017). — Except  for  a 
shift  in  X  of  100  A.  towards  the  red,  the  general  pattern 
of  the  absorption  spectrum  of  m>porphin  is  similar  to 
that  of  porphin  (I).  The  absorption  coeffs.  in  the 
bands  are  approx,  one  third  of  those  for  (I). 

L.  S.  T. 

Intensity  distribution  in  1 1  wings  M  of  a  Ray¬ 
leigh  line  from  carbon  disulphide,  chloroform, 
and  carbon  tetrachloride.  J.  Pniewski  (Acta 
Phys.  Polon.,  1938,  7,  186 — 195). — The  Rayleigh 
scattering  of  the  4358  A.  Hg  line  by  CS2,  CHC13,  and 
CC14  has  been  examined.  The  intensity  distribution 
of  the  “  wings  ”  close  to  the  Rayleigh  line  is  not  in 
agreement  with  the  rotation  theory.  It  is  doubtful 
whether  the  rotation  of  the  mol.  can  be  regarded  as 
the  principal  origin  of  both  the  inner  and  outer  parts 
of  the  “  wings.”  J.  A.  K. 

Raman  effect  and  its  applications  in  inorganic 
chemistry.  XIV.  A.  Simon  (Angew.  Chem.,  1938, 
51, 783 — 795, 808 — SI 5). — A  review.  Recent  develop¬ 
ments  in  the  theory  of  Raman  spectra  and  in 
measurement  technique  are  summarised,  and  their 
application  to  the  determination  of  the  structure  of 
inorg.  mols.  and  ions  is  discussed.  J.  W.  S. 

Raman  spectrum  of  nitrogen.  C.  E.  Miller 
(J.  Chem.  Physics,  1938,  6,  902— 904).— Using  N2  at 
4  atm.  and  a  20  hr.  exposure  good  spectrograms  were 
obtained  which  showed  up  the  rotational  Raman 
spectrum.  In  spite  of  this  the  nuclear  spin  of  15N 
could  not  be  determined  because  of  the  very  large  no. 
of  lines  arising  from  14N-UN,  14N-15N,  and  15N-15N. 
The  intensity  relations  are  compared  with  those 
predicted  from  the  theory  of  Placzek  and  Teller.  All 
the  lines  from  J  =  2  to  18  have  been  observed  and 
are  in  good  agreement  with  calc.  vals.  The  0  ->  1 
vibration  frequency  is  2328  3  cm.*1  W.  R.  A. 

Raman  effect  of  sulphuric  acid  solutions  in 
methyl  and  ethyl  alcohol.  M.  S.  Aschkinazi  and 
P.  V.  Kurnosova  (J.  Phys.  Chem.  Russ.,  1938,  11, 
848  851). — Two  of  the  Raman  lines  of  MeOH  and 


EtOH  are  altered  by  H2S04,  and  all  lines  of  H2S04 
are  affected  by  the  alcohols.  Presumably  MeO*S03' 
or  EtO-Sty  is  formed.  J.  J.  B. 

Raman  effect  in  non-aqueous  solutions  of 
antimony  trichloride.  III.  P.  V.  Kurnosova 
and  M.  S.  Aschkinazi  (J.  Phys.  Chem.  Russ.,  1938, 
11,  844 — 847;  cf.  A.,  1936,  1459). — The  spectra  of 
SbCl3  in  PhMe  and  EtBr  contain  no  lines  which  can 
be  ascribed  to  complex  formation ;  the  320  cm.*1  line 
of  SbCl3  is  shifted  to  334  cm.4  J.  J.  B. 

Raman  effect  of  dibromofluoromethane.  G. 
Glockler  and  J.  H.  Bachmann  (Physical  Rev.,  1938, 
[ii],  54,  970— 971).— Data  for  9  Raman  shifts  are 
tabulated.  The  sample  undergoes  photochemical 
decomp.  N.  M.  B. 

Raman  spectra  of  deuteroethyl  and  deutero- 
ethylene  bromides.  M.  de  Hemptinne  and  C. 
Velghe  (Physica,  1938,  5,  958 — 960). — The  Raman 
spectra  of  (CH2Br)2,  CH2Br*CHDBr,  (CHDBr)2, 
(CD2Br)2,  EtBr,  CH2D*CH2Br,  CHDMeBr, 
CHD2*CD2Br,  and  C2D5Br  have  been  determined. 
The  lines  for  deuteroethyl  bromides  are  mostly 
doublets,  indicating  the  existence  of  isomerides. 

A.  J.  M. 

Raman  frequency  variations  of  ethylenic 
linkings  in  cyclic  hydrocarbons.  G.  Chiurdoglu 
and  A.  Guillemonat  (Bull.  Soc.  chim.,  1938,  [v],  5, 
1624 — 1628). — The  frequency  due  to  the  double 
linking  is  increased  if  radicals,  especially  Me,  are 
introduced  at  the  double  linking,  a  second  substitution 
raising  the  frequency  still  further.  Substitution  in 
the  a  and  (J  positions  respectively  lowers  and  raises 
the  frequency.  C.  R.  H. 

Infra-red  luminescence  emission  of  some  rare- 
[earth]  elements.  M.  Servigne  (Compt.  rend., 
1938,  207,  905 — 907). — Cathodo-luminescence  spectra 
of  Eu,  Sm,  and  Dy  compounds  in  solid  solution  in 
CaW04  (6000 — 10,000  a.)  are  reproduced.  The  spec¬ 
tra  differ  from  those  obtained  with  solid  solutions  in 
CaS04  (A.,  1933,  660).  A  new  Sm  band  system 
(~9476  a.)  is  reported.  Nd,  Tb,  Ho,  Er,  and  Tu 
give  no  characteristic  emission.  A.  J.  E.  W. 

Breakdown  of  zinc  sulphide  by  light  and 
ot-rays.  E.  Streck  (Ann.  Physik,  1939,  [v],  34, 
90 — 112). — The  decrease  in  the  phosphorescence  and 
the  change  in  the  dielectric  const,  of  radioactivated 
ZnS  phosphors  with  time  have  been  followed.  The 
effect  of  binding  material,  and  of  H20,  C02,  and  HC1 
vapours,  on  the  blackening  of  ZnS  phosphors  by  light 
has  been  investigated.  After  change  in  dielectric 
const,  by  exposure  to  light,  the  original  val.  is  regained 
on  keeping  in  the  dark.  Blackening  by  light  followed 
be  regeneration  in  the  dark  has  been  observed  in  pure, 
unannealed  ZnS.  0.  D.  S. 

Electrical  investigation  of  zinc  sulphide- 
copper  phosphors.  F.  Goos  (Ann.  Physik,  1939, 
[v],  34,  77 — 95). — The  change  in  dielectric  const,  and 
conductivity  of  ZnS-Cu  phosphors  on  illumination 
has  been  investigated.  The  conductivity  effect  shows 
an  important  dependence  on  the  thickness  of  the  film. 
The  effect  of  breaking  down  by  light  and  by  ot-rays 
on  the  electrical  properties  of  the  phosphor  has  been 
investigated.  A  rectifier  effect  of  thin  layers  of 
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phosphor  for  current  parallel  to  the  direction  of 
illumination  is  described.  0.  D.  S. 

New  method  for  measuring  the  decay  of 
phosphorescence  and  its  application  to  the  ZnS- 
CdS-Cu  phosphor  on  excitation  by  an  electron 
beam.  G.  Wollweber  (Ann.  Physik,  1939,  [v], 
34,  29 — 40). — The  decay  of  phosphorescence  is  fol¬ 
lowed  by  registration  of  the  dielectric  const,  of  the 
phosphor.  The  variation  in  the  time  of  phosphor¬ 
escence  of  ZnS-CdS-Cu  phosphors  with  [Cu],  with  ratio 
of  ZnS  to  CdS,  with  oxidation,  and  with  age  has  been 
investigated.  0.  D.  S. 

Origin  of  the  infra-red  telluric  absorption 
hand  qr«.  A.  Adel  (Astrophys.  J.,  1938,  88,  200— 
201). — The  telluric  absorption  band  at  12*65  g.  is 
shown  to  be  a  member  of  the  group  of  C02  bands 
which  determine  the  infra-red  limit  of  atm.  trans¬ 
mission.  L.  S.  T. 

Analysis  of  the  infra-red  limit  of  atmospheric 
transmission.  A.  Adel  and  C.  0.  Lampland 
(Astrophys.  J.,  1938,  88,  182 — 185). — The  correspond¬ 
ence  between  the  related  set  of  C02  bands  at  15  g. 
and  the  infra-red  limit  of  atm.  transmission  is  dis¬ 
cussed.  L.  S.  T. 

The  rock-salt  prismatic  solar  spectrum. 
A.  Adel  (Astrophys.  J.,  1938,  88,  186 — 188). — 
Further  details  in  this  spectrum  have  been  obtained. 
The  envelope  structure  of  the  03  band  at  9*6  g.  is 
that  of  a  doublet,  whilst  additional  absorption  bands 
near  the  diverging  wall  of  the  H20  band  v2,  in  the 
region  7*2  to  8*5  may  indicate  the  existence  of  N20 

and  N206  in  the  atm.  L.  S.  T. 

Far  infra-red  absorption  of  atmospheric  water 
vapour.  W.  M.  Elsasser  (Astrophys.  J.,  1938,  87, 
497 — 507). — The  absorption  of  radiation  caused  by 
the  rotational  H20  band  is  discussed,  using  the  data 
of  Randall  et  al.  (A.,  1937,  I,  495).  A  formula  ex¬ 
pressing  the  mean  fraction  of  radiation  absorbed  is 
given  for  XX  <33  g.  L.  S.  T. 

Position  of  the  first  overtone  of  the  hydrogen 
link.  H.  Hoyer  and  T.  Forster  (Naturwiss.,  1938, 
26,  774). — The  absorption  spectra  of  o-OH'C6H4*N02 
and  o-OD’C6H4*N02  in  CC14  have  been  investigated. 
The  H- compound  absorbs  considerably  more  strongly 
than  the  D- compound  over  the  whole  range.  The 
difference  between  the  two  extinction  coeffs.  shows 
very  strong  max.  at  1*65  and  2*27  [x.,  which  are  to  be 
accounted  for  by  the  presence  of  the  OH  group.  The 
max.  at  1*65  \x.  corresponds  with  the  first  overtone  of 
OH.  It  is  displaced  to  longer  XX  under  the  influence 
of  the  H-binding  and  is  considerably  broadened. 

A.  J.  M. 

Association  of  unlike  molecules  through 
hydrogen  bonds.  W.  Gordy  (Nature,  1938,  142, 
831). — Curves  showing  the  existence  of  an  association 
hand  in  the  region  of  4  p.  for  mixtures  of  CHC13  and 
C0Me2  are  reproduced.  Mixtures  of  CHC13  with  Et20 
and  C5H5N  give  a  similar  band,  which  is  regarded  as 
am  NH  or  OH  vibrational  band  resulting  from  a  H 
linking  formed  by  the  sharing  of  a  proton  of  the  CH 
group  of  CHC13  with  the  N  or  0  of  the  solvent.  A 
similar,  but  weaker,  band  has  been  found  for  some 
CHBr3  solutions.  L.  S.  T. 


Researches  on  intra-  and  inter-molecular  links 
by  infra-red  absorption  spectra.  I.  Hydroxyl 
bands.  R.  Freymann  (J.  Phys.  Radium,  1938, 
[vii],  9,  517 — 524). — A  review.  W.  R.  A. 

Reactivity  of  lower  hydrocarbons.  I.  Pre¬ 
parations  and  infra-red  spectra  of  methanes  and 
ethanes.  II.  Extinction  coefficients  of  deutero- 
methanes  and  deuteroethane  and  their  mode  of 
analysis.  Activation  of  specific  bonds  in  (HI) 
methane,  (IV)  ethane,  (V)  propane,  and  (VI) 
ethylene,  on  catalytic  surfaces.  K.  Morikawa 
(J.  Soc.  Chem.  Ind.  Japan,  1938,  41,  341 — 342b, 
342 — 343b,  343— 345b,  345— 347b,  347— 350b,  350— 
351b). — R6sum6s  of  work  already  noted  (A.,  1936, 
1213,  1346;  1937,  1,  418;  11,  131).  W.  R.  A. 

Infra-red  bands  of  methyl  amine  and  the 
phenomenon  of  free  rotation.  H.  W.  Thompson 
and  H.  A.  Skinner  (J.  Chem.  Physics,  1938,  6,  775 — 
778). — NH2Me,  like  MeOH,  is  an  unsymmetrical  top 
mol.  which  shows  close  resemblance  to  the  symmetrical 
top  mol.,  C2H6,  and  all  three  possess  an  axis  around 
which  free  rotation  may  occur.  Columns  of  gaseous 
NH2Me  of  5*5  and  13  m.  have  been  examined  at 
pressures  up  to  1  atm.  in  the  region  7000  to  11,000  a. 
and  give  two  bands  at  10,300  a.  (£)  and  9940  a.  (A). 
The  former,  which  is  ~100 — 150  cm."1  broad,  shows 
no  rotational  structure  nor  P,  Q ,  and  R  contours. 
(B)  consists  of  a  group  of  approx,  equidistant  rota¬ 
tional  lines  about  5  a.  apart  although  the  spacing  is 
irregular.  (A)  is  3  vNn  and  ( B )  is  probably  3  vCT  + 
vCN.  Evidence  is  adduced  in  favour  of  slight  free 
rotation  and  of  a  structure  closely  approximating  to 
a  rigid  symmetrical  top.  W.  R.  A. 

Infra-red  absorption  of  carboxylic  acids  in 
solution.  I.  Qualitative  features.  II.  Inten¬ 
sities.  M.  M.  Davies  and  G.  B.  B.  M.  Sutherland 
(J.  Chem.  Physics,  1938,  6,  755—766,  767—770).— 
I.  Partly  an  extension  of  work  already  noted  (A.,  1938, 
I,  227).  Solutions  of  AcOH,  BzOH,  and  CC13*C02H 
in  CC14  have  been  studied,  at  various  concns.  and 
temp.,  near  2*6 — 3*4  jx.,  5*6 — 6*2  g.,  and  6*7 — 8*0  g., 
where  absorption  arises  respectively  from  the  0*H, 
the  C!0,  and  the  C*0  linkings  of  the  C02H.  At  each 
position  double  bands  appear,  one  of  which  is  due  to 
the  monomeric  and  the  other  to  the  dimeric  form  of 
the  mol.  The  smallness  of  the  shift  indicates  that 
little  change  is  brought  about  in  the  mol.  by  associ¬ 
ation.  In  the  region  near  6  |x.  0*0  10m- AcOH  gives 
two  bands  at  room  temp,  and  at  73*5°  with  centres  at 
5*66,  5*82  {x.,  and  5*64,  5*81  [x.,  respectively.  At  the 
lower  temp,  the  longer- X  band  is  much  the  more 
intense,  but  at  73*5°  their  intensities  are  comparable. 
For  a  0 -0020m.  solution  the  5*65  [x.  band  was  stronger 
than  that  at  5*81  jx.  In  the  region  of  7  |x.  0*0Im-AcOH 
at  18°  gave  bands  at  6*94,  7*05,  7*25,  and  7*75  ^x., 
whilst  at  73*5°  the  band  at  7*25  [x.  becomes  more 
intense,  the  6*94  [x.  less  intense,  and  the  7*05  and 
7*75  jx.  bands  remain  unchanged.  CCl3*C02H  at  18° 
gave  strong  bands  at  6*98,  7*06,  and  7*85  jx.,  and  weak 
bands  at  6*82  and  7*36  [x.  At  73*5°  6*98  g.  seemed 
to  disappear  and  a  new  band  was  found  at  7*2  (x. 
The  behaviour  of  the  OH  band  in  acids  and  in  alcohols 
is  compared  and  a  strong  similarity  is  shown.  Bond 
distances  for  each  bond  studied  have  been  estimated 


60 


BRITISH  CHEMICAL  AND  PHYSIOLOGICAL  ABSTRACTS.— A.,  I. 


n  (a-c) 


for  the  monomeride  and  for  the  dimeride  and  com¬ 
pared  with  available  data. 

II.  The  integrated  intensity  of  the  absorption  of 
the  monomeric  OH  band  lias  been  measured  for  CC14 
solutions  of  AcOH,  Bz.OH,  and  lauric  acid  and  at  any 
temp,  is  approx,  oc  the  monomeride  concn.,  assum¬ 
ing  that  there  is  monomeride  dimeride  equilibrium. 
Prom  the  temp. .  variation  of  integrated  absorption 
the  heat  of  association  is  6000* — 10,000  g. -cal.  per 
mol.,  which  is  the  accepted  val.,  15,000  g.-cal. 
The  difference  is  attributed  to  variation  of  absorption 
coeff.  with  temp.  Similar  anomalous  results  are  given 
by  the  monomeric  CIO  band.  Variations  of  the 
absorption  coeff.  with  concn.  and  with  temp,  were 
checked  independently  on  solutions  of  cetyl  alcohol 
in  CC14.  W.R.A. 

Infra-red  study  of  o>-hydroxyundecoic  acid  in 
carbon  tetrachloride.  M.  M.  Davies  (J.  Chem. 
Physics,  1938,  6,  770-774).- — CC14  solutions  of  the 
acid  (I)  at  74°  in  the  region  2-6 — 3*5  g.  give  distinct 
sharp  bands  with  peaks  at  2*755  and  2*835  p.  corre¬ 
sponding  with  the  alcoholic  and  carboxylic  OH 
absorptions,  respectively.  Prom  a  study  of  the  in¬ 
tegrated  absorption,  estimates  of  molar  concn.  of  free 
alcoholic  OH  groups,  in  (I)  have  been  made.  The 
fraction  of  free  O’H,  approx,  one.  half  of  their 
stoicheiometric  amount  at  higher  concns.,  increases 
with  dilution  and  subsequently  decreases.  The  degree 
of  association  At  0T25m.  is  ~2*7.  The  first  kind  of 
association  is  . 


OH-CHi!-[CH2]si-C<g_g___g>C-[CH2]9*CH2-OH 

(A)  followed  by  association  involving  the  alcoholic  OH 
group,  viz.,  ‘ 

C02H*[0H2]^CH2(0H)-H0-H2C-[CH2]9-C02(HR/)  and 
C02H*[CH2]9*CH2(0H)’-*C02H,[CH2]9,CII2i0H  (B") . 

Assuming  that 1  (J5  •)  *4—  •(.Z?  )  are  as  frequent  as  (A) 
associations  at  the  dimeric  stage,  increased  dilution 
should  cause  a  progressive  increase  in  free  alcoholic 
OH  but  since  this  does  not  occur  intramol.  interaction 
in'  the  monomeride  is-  postulated.  The  computed 
vals.  of  free  OH  suggest  that  the  monomeride  is  an 
equilibrium mixture  of  open-chain  and  cyclic  mols., 
being  70%  cyclic.  A  similar  analysis  of  carboxylic 
0*H  absorption  (2*835  jjt.)  has  been  carried  out.  The 
proportion  of  free  carboxylic  OH  groups  is  <  that  of 
free  alcoholic  OH  groups,  supporting  the  view  that 
association  (A)  takes  place  first.  There  is  no  evidence  of 

the  "  parallel  ”  association,  {co2H-[cH2]9-CH2-Oh}' 

The  results  substantiate  the  conclusions  regarding  the 
behaviour  of  (I)  which  were  arrived  at  from  kinetic 
considerations  (A.,  1938, 1,  257).  W l  R.  A. 


Comparison  of  the  infra-red  absorption  spectra 
of  heterocyclic .  compounds  and  homocyclic 
hydrocarbons.  L.  Lecomte  (J.  Phys.  Radium, 
1938,  [vii],  9,,  512— 516).— A  detailed  account  of  work 
already; noted  (cf.  A.,  1938,  I,  494)  in  the  region  500 
to  1300  cm.;1.  V  ...  W.  R.  A. 


.  Absorption*  spectra  of  monosubstitution  pro¬ 
ducts  of  benzene  in  the  far  infra-red  from  180 
to  600:  cm.-1  (17—55  ^,).  P.  Babchewitz  and  M. 
Pabodi  (Compt;  rend.,  1938,  207,  903—905;  cf.  A., 
1938,  I ,  - 228) .—XX  of  bands ; ; in  the  diffusion  and 


absorption  spectra  of  PhX  (X  —  H,  Me,.  NH2,  CN, 
OMe,.NOo,  Cl,  Br,  and  I)  are  recorded.  The  attribu¬ 
tion  of  these  bands  to  o>2,  <p10,  and  o>12  vibrations 
is  discussed.  A.  J.  E.  W. 

Polarisation  of  ions  in  non-uniform  field  and 
calculation  of  the  dissociation  energy  of  ionic 
molecules,  S.  J.  Pscheshetzki  (J.  Phys.  Chem, 
Russ.,  1938, 11,  793 — 800) —Polarisation  of  anions  by 
cations  at  various  mutual  distances  is  calc.  Erom 
the  experimental  data  for  distances  in  KC1  and 
similar  mols.  the  repulsive  forces  between  the  ions 
are  calc..  The  polarisability  in  uniform  field  gives 
nearly  correct  vals.  for  the  dipole  moments  of  KC1, 
KBr,  KI,  and  Csl.  /  J.  J.  Bv 

Surface  migration  of  barium.  M.  Benjamin 
and  R.  O.  Jenkins  (Phil.  Mag.,  1938,  [vii],  26,  1049 — 
1062).— The  migration  of  Ba  over  W  and  Ni  has 
been  investigated  by  three  methods  :  (i)  a  Ni  surface 
was  provided  with  a  step,  which  acted  as  a  barrier  to 
evaporating  material  and  the  behaviour  of  a  layer  of 
emitting  oxide  was  investigated  by  “the  electron 
microscope  method  (A.,  1938,  I,  337),  (ii)  Ba  was 
deposited  on  one  side  of  strips  of  Ni  and  of  W  and 
the  thermionic  emission  from  each  side  was  measured, 
(iii)  Ba  and  Th  were  deposited  on  one  side  of  a  W  wire 
and  the  movements  of  the  deposited  layers  were 
observed  in  a  one -dimensional  microscope.  Under 
similar  vac.  conditions  Th,  but  not  Ba,  migrates  over 
W  and  the  Ba  film  appears  to.  be  quite  stable  until 
evaporation  occurs  for  both  Ni  and  Wi  W.  R.  A. 

Contact  difference  in  potential  between  barium 
and  magnesium,  R.  J.  Cashman  (Physical  Rev., 
1938,  [ii],  5£,  971). — A  discussion  and  amplification 
of  the  results  of  Anderson  (cf.  A.,  1939,  T,  9). 

-  ••  ;  ■  N.  M.  B. 

Semi-conductor  theory  of  the  boundary  layer. 
W.  ScHOTTKY  (Naturwiss.,  1938,  26,  843).— The 
theory  that  the  unipolar  conductivity  of  a  rectifier  of 
the  Cu20  type  is  due  to  changes  in  the  density  of  the 
conductivity  electrons  in  the  interfacial  zone  between 
the  metal  and  semi-conductor  has  been  further 
extended.  The  theory  leads  to  quant,  results  which 
are  in  agreement  with  experimental  data  for  both 
surface  and  point  detectors.  A.  J.  M. 

Interaction  of  conductivity  electrons  and  dis¬ 
tortion  centres  in  electronic  semi-conductors. 
Potential  and  frequency  effects.  E.  H.  Mulleb 
(Naturwiss.  ,1938, 26 ,7 39— 740)  .—The  energy  coupling 
of  conductivity  electrons  in  the  distortion  spaces  of 
semi-conductors  may  be  regarded  as  analogous  to  the 
formation  of  ionic  clouds  in  aq.  solutions  of  electro¬ 
lytes.  This  assumption  gives  an  explanation  of  the 
potential  effect  (Waibel,  A.,  1937,  I,  114).  The  dis¬ 
persion  of  conductivity  of  electrolytes  at  high  fre; 
queney  may  be  expected  to  have  its  counterpart  in 
semi-conductors.  A,  J.  M. 

Photoconductivity  in  willemite.  R.  Hofstadteb 
(Physical  Rev.,  1938,  [ii],  54,  864). — The  photo¬ 
electric  response  curves  for  two  specimens  of  mineral 
exposed  to.  radiation  of  XX  2500 — 3500  a.  are  given 
and  discussed.  .  N.  M.  B. 

Electric  currents  and  reverse  potentials  in 
paraffin  irradiated  with  X-rays.  W.  Scislowski 
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(Acta  Phys.  Polon.,  1938,  7, ;  .127— 158). — The  con¬ 
duction  of  electricity  through  paraffin  wax  during 
and  .after  exposure  to  X-rays  lias  been  studied. 
X-Rays  produced  a .  considerable  increase  of  con¬ 
ductivity  similar  to  that  found  previously  with  y-rays. 
The  current-time  and  current-potential  curves  were 

complicated  by  a  back-e.m.f.  J.  A.  K. 

•  »•  • 

Dielectric  polarisation  of  formic  acid  vapour. 
I.  E.  Coop,  N.  R.  Davidson,  and  L.*  E.  StjttOn  (J. 
Chem.  Physics,  1938,  6,  905)/ — Using  an  apparatus 
previously  described  (A.,  1938,  I,  557),  the  dielectric 
polarisation  of  HC02H  vapour  as  a  function  of  pres¬ 
sure  has  been  -measured  between,  37*5°  and  127°. 
From  the  relation  P  =  P  if \  +  P 2/ 2  =  apparent 
polarisation  at v  mole  fractions  fx  and  f2  of  mono* 
meride  and  dimeride  -  respectively  calc.  • .  from  •  v.p. 
data),  (monomeride)  and  P2  (dimeride)  have  been 
determined  separately  up  to  74*2°.  Px  appears  to 
increase  with,  temp.  (max.  at  70°)  , and  then  to 
diminish,  suggesting  a  transition  from  one  state  to 
another  with  higher,  energy  and  higher  dipole  moment. 
The  nature  and  consequences  of  such  a  transition  on 
the  infra-red  spectrum  of  monomeric;  HC02H  at 
different,  temp,  and  ,  on  the  zero-point  energy  ,  are 
indicated.  P2  is  either  .const,  or  increases  with  rise 
of  temp.  -The  results  are  not  in  agreement  with 
those  of  Zahn  (A.,  1931,  895).  ‘  .  W.  R.  A. 

Apparent  dipole  moment  of  hexamethylene¬ 
tetramine  in  chloroform  solution.  R.  J.  W;  Le 
Fevre  and  G.  J.  Rayner  (J.C.S.,  1938,  1921 — 
1925)  .^-Dipole  moment  measurements  indicate  that 
(CH2)6N4  (I)  !  in  CHCI3  solution  is.  non-polar,  and 
therefore  symmetrical.  Of  the  three  symmetrical 
models  previously ;  advanced  that  of  Dominikiewicz 
is  .improbable  since  it  contains  a  quadrupole  with 
charges  so  distributed  on  the  4  N  atoms  that  anomal¬ 
ous  ;  polarisation  effects  would  be  expected.  Dipole 
moment  data ;  do  not  decide  unequivocally  between 
the  other  two.  /Raman  spectra  of  (iyin'T^O  and  in 
CHCI3  were  found  to  he  identical,  indicating  that  (I) 
is  essentially  the -same  in  both  solvents.  Further  the 
close  similarity  between  the.  Raman  spectrum  of  (I) 
and  that  of  tycZohexane  suggests;  that  the  mol.  con¬ 
sists  of  six-membered  rffigs.  -  -  The .  formula  proposed 
by  Duden  and  Scharff  is  preferred  to  that  containing 
two  4-  and  one  8-membered  rings  proposed  by  van  Jt 
Hoff.  ■■  W.  R.  A. 

Mobile  rings  in  anisotropic  drops  of  p-azoxy- 
anisole  containing  a  small  amount  of  phloridzin. 
P.  Gattbert  (CompL  rend.,  1938,  207,  1052—1054). — 
The  optical  properties  of  the  rings  in  p-azox37anisole, 
containing  1  in  150  to  1  in  20  of  phloridzin,  have 
been  investigated.  Different  behaviours  are  exhibited 
by  drops  formed  respectively  (i)  by  fusion  of  solid  or 
(ii)  by  cooling  a  liquid  melt.  The  mobility  of  rings 
formed  by  (i)  is  more  easily  observable  than  for 
those  formed : by  (ii).  Tentative  explanations  of  the 
observed  phenomena  are  given  (cf.  A.,  1938,  I,  300). 

_  •  .  ;  •  „  i ..  W.  R.  A. 

Optical  activity  of  secondary  butyl  alcohol. 

E.  Gorin,  J .  Walter,  and  H.;  Eyring  (J.  Chem. 
Physics,  1938,  6,  824— 832).— The  optical  activity  of 
sec.- BuOH  has  been  calc.,  on  a  one-electron  model. 

W.  R.  A. 


_  Specific  magnetic  rotatory  power  of  dissolved 
ferric  nitrate  and  of  a  ceric  sulphate .  H.  Oeeivier 
(Compt.  rend.,  1938,  207,  983 — 985). — The.  sp.  mag¬ 
netic  rotatory  power  (G)  of  aq.  Fe(N03)3  (I)  contain¬ 
ing  HNO3  is  negative  [ — 14*2  and  —  27*3  X  TO-3  for 
33%  (I)  at  ~6540  and  5140  a.,  respectively] ;  —  l/G 
increases  slowly  with  rising  temp,  between  0°  and 
38°,  and  then  remains  const.  The  virtual  Curie  point 
is  —350°  K.  These  results  point  to  the  existence  of 
a  complex  ion  in  (I)  solutions.  Solutions  of  yellow 
Ce(S04)2  in  dil.  H2S04  obey  the  Weiss  law  and  resemble 
Ce2(S04)3  solutions  in  magnetic  behaviour,  suggesting 
that  Ce02  is  CXCKCe-CeiCXO.  *  :  A.  J.  E.  W. 

Simplified  writing  of  electronic  formulae. 
P.  Batjmgarten  (Ber.,  1938,  71,  [B],  2606 — 2607). — 
The  methods  of  Lewis,  Robinson,  and  the  author  (A., 
1938, 1,  122)  are  discussed  and  compared.  F.  L.  U. 

.  Free  radical  terminology.:  S.  T.  Bowden 
(Nature,  1938,  142,  879). — Attention  is  directed  to 
the  confusion  arising  from  an  incorrect  use  of  the 
term  diradical.  Since;  the  terms  “odd  mol.”  and 
“  even  mol.”  have  lost  much  of  their  significance,  it  is 
suggested  that  a  mol.  which  is  both  an  ion  and  a 
free  radical  should  be  called  an  “  ion-radical.” 

L.S.T. 

Natural  periodic  system  of  tbe  non-ionic  com¬ 
pounds.  II.  J.  N.  Frers  (Z,  anorg.  Chem.,  ,1938, 
240,  1— rl4). — Theoretical.  In  the  light  of  the  sys- 
temisation  already  described  (A.,  1930,  400)  some 
recent  results  on  the  intensities  of  - Raman  lines  and 
on  Xrray  absorption  edges  in  certain  series  of  com¬ 
pounds,,  and  also  the- relative  stabilities  of  certain 
complex  ions  and  the  stoicheiometry  of  intermetallic 
compounds  of  the  alkali  metals  with  Hg,  are  dis¬ 
cussed.*  F.  J.  G. 

Maximum  valency  of  elements  and  atomic 
structure.  XI.  Formation  of  chemical  com¬ 
pounds  and  tbe  periodic  system.  B.  Ormont 
(Acta  Physicochim.  U.R.S.S.,  1938, ‘  8,  811 — 847  ;  cf. 

A. ,  1937,  I,  222).— In  part  a  historical  survey.  The 

author  emphasises  the  need  of  introducing  into  cur¬ 
rent  conceptions  of  the  structure  of  compounds  and 
elements  a  no.  of  corrections  which  are  considered  in 
detail  in  this  and  previous  papers;  The  influence  of 
^-electrons  on  the  magnitude  of  the  valency  angle  in 
compounds  is  discussed.  ■  F.  L.  U. 

Formation  of  compounds  of  univalent  iron, 
cobalt,  nickel,  manganese,  and  other  metals. 

B.  Ormont  (Acta  Physicochim.  U.R.S.S.,  1938,  8, 

848 — 856). — The  nature  of  compounds  such  as 
Fe(NO)2SK,  Is^CotCNJs,  K2Ni(CN)3,  and  K5Mn(CN)6 
is  discussed,  and  reasons,  against  their  formulation  as 
derivatives  of  a  univalent  central  atom  are  given. 
Complex  cyanides  are  considered  in  the  light  of.  the 
author's  selection  rule.  F.  L.  U.‘ 

Constitution  of  complex  metallic  salts.  VIII. 
Bridged  tbio-derivatives  of  palladous  halides 
with  tertiary  phosphorus.  J.  Chatt  and  F.  G. 
Mann.  IX.  Oxalate  radical  as  a  “bridging 
group  ”  between  metallic  atoms.  Structure  and 
reactions  *  of  dicblorobistri-n-butylpbospbine-jx- 
oxalatodipalladium.  J.  Chatt,  F.  G.  Mann,  and 
A.  F.  Weeds  (J.C.S.,  1938,  1949—1954,  2086— 
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2093). — The  bridged  derivatives,  [(R3X)PdCl2]2,  X  =  P 
or  As,  exist  in  the  solid  state  in  only  one  of  three 
possible  isomeric  structures  which,  in  org.  solvents, 
are  all  present  in  tautomeric  equilibrium  (A.,  1938,  I, 
388).  This  entails  the  facile  intramol.  wandering  of 
the  phosphine  (or  arsine)  mols.  and  of  the  unbridged 
terminal  halogen  atoms.  Certain  org.  thiol  and 
dithiol  derivatives  have  been  examined  to  determine 
whether  bridging  acid  radicals  are  firmly  held  in  the 
central  ring  or  whether  they  can  migrate  about  the 
mol.  When  [(Bua3P)PdCl2]2  (I)  is  treated  with  1 
mol.  of  EtSH  the  trichloromonoethylthiol  compound, 
[(Bua3P)2Pd2Cl3(SEt)]  (II),  is  formed ;  on  addition  of 
even  a  large  excess  of  EtSH  only  the  dichlorobis- 
ethylthiol  compound,  [Bua3P,PdCl(SEt)]2  (III),  is 
formed.  Evidence  is  given  that  the  SEt  groups 
bridge  the  Pd  atoms.  Although  the  Pd(SEt)2Pd  is 
more  stable  than  the  PdCl2Pd  ring  the  SEt  radicals 
readily  migrate.  This  is  shown  by  the  fact  that,  in 
org.  solvents,  (II)  is  partly  converted  into  an  equi¬ 
librium  mixture  of  (III)  and  (I).  Therefore,  in  org. 
solvents,  (i)  a  compound  of  this  type  may  exist  not 
only  in  tautomeric  equilibrium  with  isomeric  forms 
but  also  in  equilibrium  with  other  similar  but  distinct 
compounds,  and  (ii)  the  bridged  and  unbridged  groups 
are  free  to  migrate.  Attempts  to  prepare  the  un¬ 
bridged  bisethylthiol  compound,  [(Bua3P)2Pd(SEt)2], 
in  a  cr}7st.  form  were  unsuccessful.  Crystals  of  (II) 
should  exist  in  two  forms  but  crystallographic 
evidence  shows  that  they  are  homogeneous.  The 
properties  of  similar  thiocyanate  and  o-phenylenedi- 
thiol  derivatives  are  discussed.  The  Pd(SEt)2Pd  ring 
is  more  stable  than  the  Pd(SCN)2Pd  ring  as  indicated 
by  comparison  of  their  reactions  with  2  :  2'-dipyridyl 
and  with  jp-C^H4Me,NH2.  The  following  are  described  : 
dichlorobis(tri-n-bidylphosphine)-\x-bisethylthioldipallad- 
ium  [=  (III)  above],  deep  yellow,  m.p.  115 — 116°, 
moderately  sol.  in  cold  EtOH,  very  sol.  in  C6H6, 
unaffected  by  2  : 2'-dipyridyl,  jp-C6H4Me*NH2,  or 
excess  of  EtSH;  dichIorobis(tri-n-butylpho$phi?ie)-\L- 
mo7iochloromonoethylthioldipalladium  [==  (H)  above], 
yellow,  slightly  sol.  in  EtOH  and  in  C6H6 ;  4 -chloro- 
o  -phenylened  ithiolb  is{  tri  -  n -butylphosphine  )-\x-4-chloro- 
o-phenyleneditMoldipalladium , 
[(Bu“3P)2Pd(S2C6H3Cl)Pd:S2C6H3Cl],  red,  m.p.  114°; 
4:-chloro-o  -phenylenedithiolbis{tri-ri~butylphosphine  )pa  Z- 
ladium ,  [(Bua3P)PdIS2C6H3Cl],  buff,  m.p.  116°. 

IX.  From  dipole  moment  measurements  Finn  con¬ 
cluded  that  in  the  dichloro-oxalate  compound, 
[(Buft3P)2Pd2Cl2C204]  (IV),  the  Pd  atoms  were  bridged 
by  the  oxalate  group,  whereas  Mann  and  Purdie  (A., 
1936,  1496),  from  chemical  evidence,  considered  that 
the  Cl  atoms  formed  the  bridge.  With  a  Cl  bridge 
the  Pd  atoms  should  be  —3*4  a.  apart,  whilst  with 
an  oxalate  bridge  they  should  be  '—5*3  a.  apart. 
X-Ray  examination  of  crystals  of  (IV)  gives  a  Pd — Pd 
distance  of  — 5*4S  a.,  two  mols,  per  cell,  space-group 
P21lcy  and  a  centre  of  symmetry.  The  mol.  therefore 
has  the  structure 


Chemical  evidence  in  support  of  this  formulation  is 
also  given.  (IV)  has  been  prepared  by  an  improved 


method  and  its  reactions  with  ^-C6H4Me*NH2  and 
with  EtSH  are  discussed.  The  prep,  of  oxalatobis- n- 
butylphosphinepalladiumy  [(Bu“3P)2PdC204]  (V),  and 
dichlorobis-j)-toluidinepalladiu7ny 
[(C6H4Me*NH2)2PdCl2],  is  given.  The  colourless 
thread-like  crystals  of  (V),  m.p.  175 — 180°  (decomp.) 
after  previous  darkening  at  170 — 175°,  are  very  sol. 
in  EtOH  and  C6Hq,  almost  insol.  in  cycZohexane ;  the 
action  of  (NH4)2[PdCl4]  and  of  Ca[PdCl4]  on  (V)  is 
discussed.  W.  R.  A. 

Configuration  of  chelate  rings.  H.  J.  Tress 
(Chem.  and  Ind.,  1938,  1234 — 1235). — The  principle 
that  chelate  groups  of  atoms  ( e.g .,  the  oxalate  radical) 
span  cis  valency  bonds  of  the  central  atom  can  also 
be  deduced  from  the  isomerism  of  certain  types  of 
complex  compounds  involving  1  and  2  chelate  rings 
in  the  complexes.  W.  R.  A. 

Calculation  of  bond  strengths  from  photo¬ 
chemical  evidence.  M.  Burton  (J.  Chem.  Physics, 
1938,  6,  818 — 823). — The  principle  that,  when  a 
multivalent  mol.  predissociates  with  a  sudden  broad¬ 
ening  of  the  rotational  lines  of  a  discrete  absorption 
spectrum,  there  should  be  a  close  correspondence 
between  the  beginning  of  the  predissociation  region 
and  the  strength  of  the  ruptured  bond  has  been  used 
to  calculate  the  C*C  bond  strengths  in  C2H6,  MeCHO, 
COMe2,  and  free  Ac,  and  the  C*H  bond  strengths  in 
CH4,  MeCHO,  CH20,  and  free  CHO  radicals.  Bond 
strengths  are  defined  as  the  difference  between  the 
lowest  energy  state  of  the  compound  and  the  total 
lowest  energy  of  the  products  formed  by  the  rupture 
of  the  particular  bond,  both  calc,  with  reference  to 
the  state  of  the  mol.  at  0°  k.  The  implications  and 
limitations  of  the  method  and  results  are  considered. 

W.  R.  A. 

Internal  rotation  of  propane  and  propylene  ; 
origin  of  the  internal  restricting  potentials. 
G.  B.  Kistiakowsky,  J.  R.  Lacher,  and  W.  W. 
Ransom  (J.  Chem.  Physics,  1938,  6,  900 — 901). 
Using  the  “  hot  wire  ”  technique  the  internal  poten¬ 
tials  of  C3H8  and  C3Hc  are  respectively  3200 — 3600 
and  600 — 800  g.-cal.  per  Me  group.  Restricting 
potentials  are  due  to  an  interaction  of  electron  pairs 
forming  single  bonds  on  adjacent  multivalent  atoms 
but  electron  pairs  forming  double  bonds  do  not  take 
part  in  this  orienting  interaction.  This  hypothesis 
is  used  to  examine  existing  data  on  C2H6,  COMe2, 
Pr^OH,  CMe4,  MeOH,  EtOH,  NHJVle,  and  (CHC1)2. 

W.  R.  A. 

Calculation  of  internuclear  distances,  energies 
of  separation,  and  atomic  refraction.  E.  L. 
Lederer  (Acta  Phys.  Polon.,  1938,  7,  110 — 124).— 
The  author’s  simple  equations  are  shown  to  give  good 
agreement  with  the  experimental  vals.  for  a  large  no. 
of  polar  and  non-polar  compounds.  J.  A.  K. 

Relation  between  the  force  constant,  inter¬ 
nuclear  distance,  and  the  heat  of  rupture  of  a 
linkage.  J,  J.  Fox  and  A.  E.  Martin  (J.C.S., 
1938,  2106 — 2109). — From  force  const,  data  derived 
from  spectroscopic  observations  it  is  permissible  to 
assume  that  all  C*H  linkages  have  the  same  heat  of 
rupture,  and,  on  this  assumption,  the  heats  of  rupture 
of  various  C*C  linkages  have  been  evaluated.  When 
the  linkage  heats  are  combined  additively  good 
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agreement  is  obtained  with  the  observed  vals.  for 
C2Hg,  C6H6,  PhMe,  ^-xylene,  and  mesitylene.  The 
plot  of  heat  of  rupture  of  different  C*C  linkages 
against  internuclear  separation  is  a  smooth  curve. 
The  calculation  of  internuclear  distances  from  heats 
of  formation,  and  the  relation  between  heat  of  rupture 
of  a  linkage  and  bond  order  are  also  discussed. 

W.  R.  A. 

Electronic  network  in  compounds  of  multiple 
ionisation.  R.  Forrer  (J.  Phys.  Radium,  1938, 
[vii],  9,  411—418;  cf.  A.,  1938,1,  602;-  1939,1,  6).— 
The  electronic  network  in  compounds  of  multiple 
ionisation,  for  which  the  usual  contact  law  T  = 
F*\/N  is  valid,  has  been  determined.  The  orbital  inter¬ 
action  F  oc  t,  the  degree  of  ionisation.  The  m.p. 
of  different  compounds  with  similar  cryst.  state  and 
the  same  no.  N  of  contacts  also  cc  i;  this  is  verified 
by  reference  to  KCL,  CoO,  TiN,  and  TaC.  The  elec¬ 
tronic  structure  of  graphite  is  elucidated  by  treating 
it  as  a  compound  of  quadruple  ionisation,  by  analogy 
with  BN.  W.  R.  A. 

Interatomic  forces  in  metals.  L.  Pauling 
(Physical  Rev.,  1938,  [ii],  54,  899 — 904). — Evidence 
is  presented  that  2-56  of  the  total  of  five  d  orbitals  are 
involved  in  bond  formation,  through  hybridisation 
with  the  4s  and  4 p  orbitals,  and  that  the  no.  of 
covalent  bonds  resonating  among  the  available  interat. 
positions  increases  from  one  to  nearly  6  in  the  sequence 
K,  Ca,  Sc,  Ti,  Y,  Cr,  remains  nearly  const,  from  Cr 
to  Ni,  and  begins  to  decrease  with  Cu.  The  remaining 
2-44  d  orbitals,  with  very  small  interat.  overlapping,  are 
occupied  by  non-bonding  electrons  which  are  mainly 
responsible  for  the  ferro-  and  para- magnetic  properties 
of  the  metals.  These  views  provide  a  qual.  explanation 
of  many  properties  of  the  transition  and  ferromagnetic 
elements.  N.  M.  B. 

Active  states  of  solid  matter  and  their  signi¬ 
ficance  in  inorganic  chemistry.  R.  Fricke 
(Angew.  Chem.,  1938,  51,  863 — 872). — A  review. 

F.  J.  G. 

Minimum  property  of  free  energy.  R.  Peierls 
(Physical  Rev.,  1938,  [ii],  54,  918 — 919). — Mathe¬ 
matical.  N.  M.  B. 

Energy  of  the  triatomic  hydrogen  molecule 
and  ion.  V.  J.  0.  Hirschfelder  (J.  Chem. 
Physics,  1938,  6,  795 — 806). — Mathematical.  The 
energy  of  H3  and  H3  as  a  function  of  the  angle  between 
the  nuclei  has  been  computed  for  the  ground  and 
excited  states.  H3  has  its  lowest  energy  for  linear 
configurations.  I if  is  very  stable,  left  to  itself, 
and  has  an  energy  184  kg.- cal.  <  that  of  two  H 
atoms  and  a  proton.  The  reaction  H2  +  H^  -> 
H3+  +  H  is  exothermic.  In  the  stable  configuration 
of  HJ  the  nuclear  separation  is  ~  1*79  a.  and  lies 
intermediate  between  a  right-angled  and  an  equi¬ 
lateral  triangle.  Vibration  vv  of  H3  have  been  calc, 
and  two  should  be  active  in  the  infra-red. 

W.  R.  A. 

Integrals  required  for  computing  the  energy 
of  H3  and  of  Hf.  J.  0.  Hirschfelder  and  C.  M. 
Weygandt  (J.  Chem.  Physics,  1938,  6,  806 — 810). — 
Mathematical.  The  method  of  evaluating  integ¬ 
rals  required  in  the  variational  method  of  calculating 
the  energy  of  H3  and  H^  is  discussed.  W.  R.  A. 

F  (A.,  I.) 


Migration  and  photochemical  action  of  excit¬ 
ation  energy  in  crystals.  J.  Franck  and  E. 
Teller  (J.  Chem.  Physics,  1938,  6,  861 — 872). — 
When  a  crystal  absorbs  a  quantum  of  light  it  can  be 
treated  either  as  an  assembly  of  mols.  if  the  exchange 
of  excitation  energy  between  crystal  cells  is  slow  com¬ 
pared  with  the  periods  of  vibration,  or  as  a  giant  mol. 
if  the  exchange  is  fast.  How  far  excitation  energy 
absorbed  by  an  arbitrary  cell  of  the  crystal  can  be 
used  photo  chemically  at  a  sp.  point  possibly  far 
removed  from  the  absorbing  cell  has  been  examined 
theoretically  for  both  cases.  The  behaviour  of 
polymerised  isocyanines,  the  hypothetical  photo¬ 
synthetic  unit,  and  the  theory  of  the  sensitised  photo¬ 
graphic  plate  are  discussed  from  the  viewpoint  of  the 
theory  developed.  W.  R.  A. 

Lattice  vibrations  in  polar  crystals.  R.  H. 
Lyddane  and  K.  F.  Herzfeld  (Physical  Rev.,  1938, 
[ii],  54,  846— 861).— Mathematical.  N.  M.  B. 

Quadrupole  contributions  to  London’s  disper¬ 
sion  forces.  H.  Margenau  (J.  Chem.  Physics, 
1938,  6,  896 — 899). — A  formula  has  been  derived 
expressing  the  contributions  of  terms  in  R~s  and  R~10 
(R  =  separation  between  two  neutral  mols.)  to  dis¬ 
persion  forces.  It  involves  only  measurable  quantities, 
polarisability,  absorption  frequency,  and  oscillation 
strength,  and  is  applicable  when  the  dispersion  curve  is 
representable  by  a  single  resonant  frequency.  It 
has  been  evaluated  for  16  mols.  The  term  in  R~s 
contributes  in  the  region  of  the  van  der  Waals  min. 
and,  except  for  Na  and  K,  the  term  in  R~10  is  negligible. 

W.  R.  A. 

Comprehensive  fundamental  electrical  for¬ 
mula.  C.  V.  Dry^sdale  (Nature,  1938,  142,  995 — 
996). — A  formula  which  expresses  the  forces  acting  on 
elementary  electric  charges  at  rest  and  in  uniform 
or  accelerated  motion,  without  introducing  magnetic 
quantities,  is  given.  L.  S.  T. 

Absolute  measurements  of  radiometric  action 
in  gases.  E.  Fredlund  (Phil.  Mag.,  1938,  [vii], 
26,  988 — 1000). — Abs.  measurements  of  the  radio- 
metric  effect  have  been  determined  in  H2,  N2,  02, 
A,  and  air.  At  low  pressure  the  radiometric  force 
R  oc  p>  the  gas  pressure,  whilst  at  high  pressure 
R  oc  l  Ip2.  Curves  obtained  by  plotting  R  as  a 
function  of  p  in  a  double  log  diagram  can  be  made  to 
coincide  within  the  entire  pressure  range  (0 — 10,000 
dynes  per  sq.  cm.)  by  suitable  transformations.  A 
reduced  radiometric  curve  is  thus  obtainable  from 
which  the  curve  for  any  gas  is  obtained  by  a  suitable 
transformation.  W.  R.  A. 

Surface  tension-viscosity  relation.  C.  A.  Bueh- 
ler  (J.  Physical  Chem.,  1938,  42,  1207 — 1209). — 
From  the  parachor  equation  and  Souders’  viscosity 
relation  (A.,  1938,  I,  131)  it  is  deduced  that,  at  const, 
temp.,  log10  (log10  v])  =  l*2y*  —  2*9.  J.  W.  S. 

Necessity  for  distinguishing  between  two 
definitions  of  surface  tension.  L.  Brillouin  (J. 
Phys.  Radium,  1938,  [vii],  9,  462 — 464). — From  the 
theoretical  viewpoint  surface  tension,  y,  is  Y/Z  (Y 
is  the  free  energy  of  a  surface  layer  of  area  2)  whereas 
in  discussing  experimental  methods  y  =  SY/SZ  and 
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accordingly  two  vals.  of  different  magnitude  are 
obtained.  W.  R.  A. 

Physico-chemical  characteristics  of  hydro- 
naphthalenes.  I.  S.  Doldi  (Annali  Chim.  Appl., 
1938,  28,  454 — 462). — Data  for  y,  [P],  and  *o  (dynamic 
and  static)  for  tetra-,  hexa-,  octa-,  and  (£rans-)deca- 
hydronaphthalene  are  tabulated  and  discussed. 

F.  0.  H. 

Plural  X-ray  reflexion  methods  applied  to  the 
problem  of  the  diffraction  pattern  of  calcite. 
V.  L.  Bollman,  H.  H.  Bailey,  and  J.  W.  M.  Du 
Mond  (Physical  Rev.,  1938,  [ii],  54,  792 — 801; 
cf.  A.,  1938,  I,  15;  Miller,  ibid.,  124).— A  detailed 
account  of  the  extension  and  attempted  practical 
application  of  considerations  previously  reported. 

Quantitative  interpretation  of  abnormal  lattice 
disorder  and  admixture  of  amorphous  material 
with  active  substances.  R.  Fricke  and  E. 
Gwinner  (Z.  physikal.  Chem.,  1938, 183, 165 — 176). — 
The  conditions  are  discussed  which  must  be  fulfilled 
before  the  mean  abs.  magnitude  of  abnormal  lattice 
disorder  can  be  calc,  from  the  state  of  the  integral 
intensity  of  Debye-Scherrer  photographs  with  in¬ 
creasing  diffraction  angle,  for  all  types  of  lattices 
containing  any  no.  of  different  kinds  of  atoms.  The 
calculation  of  the  mean  amplitude  of  distortion  from 
the  photographs  is  also  considered  and  applied  to  the 
study  of  amorphous  impurities  on  active  ZnO  (A., 
1933,  1119)  and  active  a-Fe203  (A.,  1934,  1083). 
For  non-cubic  lattices  the  mean  amplitudes  of  dis¬ 
tortion  and  of  thermal  vibration  are  probably  de¬ 
pendent  on  the  crystal  directions.  W.  R.  A. 

Resolving  power  and  penetration  of  X-rays  in 
mosaic  crystals.  Y.  DolejSee:  and  M.  Jezek 
(Compt.  rend.,  1938,  207,  985 — 987).— The  resolving 
powers  obtainable  with  Si02,  NaCl,  and  ZnS  crystals 
using  different  focussing  arrangements  are  compared. 
With  large  slit-crystal  (300  cm.)  and  crystal-plate 
distances,  mosaic  crystals  (NaCl)  give  a  resolving 
power  that  obtained  with  perfect  crystals  (SiO.>). 

A.  J.  E.  W. 

X-Ray  evidence  by  Cauchois  spectrograph  on 
the  nature  of  the  surface  layers  of  thin  ground 
quartz  crystals.  F.  R.  Hirsh,  jun.,  and  J.  W.  M. 
Du  Mond  (Physical  Rev.,  1938,  [ii],  54,  789 — 792). — 
Spuriously  doubled  lines  are  observed  in  spectra 
formed  by  the  Cauchois  transmission-type  curved- 
crystal  focussing  spectrograph.  The  more  roughly 
ground  of  two  surfaces  on  the  curved  crystal  gives 
rise  to  the  more  intense  member  of  the  spurious 
doublet  and  heavy  etching  of  the  ground  quartz 
surface  with  HF  suppresses  the  surface  reflexion. 
Results  indicate  that  the  mechanical  stress  and  con¬ 
sequent  strain,  incident  to  bending,  existing  in  the  main 
body  of  the  crystal  is  not  shared  by  the  surface  layer 
which,  however,  is  cryst.  and  has  the  grating  const, 
of  unstrained  quartz;  in  spite  of  their  disturbance 
the  at.  planes  in  this  surface  layer  must  have  the 
same  average  orientation  as  the  planes  in  the  main 
body  of  the  supporting  crystal.  Explanations  are 
discussed.  1ST.  M.  B. 

Vicinal  phenomena  and  somatoids.  K.  Huber 
(Z.  Krist.,  1938,  99,  453—465;  cf.  A.,  1936,  173),— 


A  review  of  published  work  of  the  author  and  others 
with  special  reference  to  origin  and  classification,  with 
illustrations  from  inorg.  salts.  I.  Me  A. 

Regions  of  building  up  or  breaking  down  pro¬ 
cesses  on  the  crystal  sphere.  W.  Kossel  (Ann. 
Physik,  1938,  [v],  33,  651— 660).— A  theoretical  dis¬ 
cussion  of  etching  and  growth  figures  on  single¬ 
crystal  spheres.  0.  D.  S. 

* 

Fourier  analysis  of  interferometric  measure¬ 
ments  of  free  molecules.  P.  Debye  and  M.  H. 
Pirenne  (Ann.  Physik,  1938,  [v],  33,  617 — 629). — 
The  theoretical  basis  of  the  method  of  analysis  of 
Pauling  and  Brockway  (A.,  1936,  272)  is  developed. 

0.  D.  S. 

Crystal  analysis  and  point  sets.  D.  M.  Wrinch 
(Nature,  1938, 142,  955—956;  cf.  A.,  1938, 1,  604).— 
A  new  method  for  utilising  vector  maps  to  discover  at. 
structure  is  outlined,  and  illustrated  by  reference  to 
insulin.  L.  S.  T. 

Vector  maps  as  positive  evidence  in  crystal 
analysis.  E.  H.  Neville  (Nature,  1938, 142,  994 — 
995). — A  discussion  of  the  use  of  vector  maps  in 
determining  crystal  structure  (cf.  preceding  abstract). 

L.  S.  T. 

X-Ray  examination  of  metals  at  high  temper¬ 
atures.  H.  Esser,  W.  Eilender,  and  K.  Bun- 
gardt  (Arch.  Eisenhuttenw.,  1938 — 9,  12,  157 — 
161). — The  change  in  lattice  parameter  of  Pt,  Ag, 
Au,  Cu,  Al,  Ni,  and  electrolytic  Fe  with  rise  in  temp, 
up  to  1000°  is  shown  graphically  and  the  true  and  mean 
coeff.  of  expansion  are  calc,  from  the  results;  the 
vals.  obtained  differ  by  up  to  8%  from,  these  deter¬ 
mined  dilatometrically  but,  except  for  Al  and  Pt, 
these  differences  become  smaller  with  rise  in  temp. 
An  explanation  of  this  fact  is  offered.  The  temp- 
parameter  curves  for  Ni  and  Fe  show  breaks  at  the 
magnetic  transformation  points,  and  very  pronounced 
min.  in  the  expansion  curves  also  occur  at  these  points. 

A.  R.  P. 

Crystal  structure  of  ammonium  cadmium 
chloride,  3SfH4CdCl3.  H.  Brasseur  and  L.  Pauling 
(J.  Amer.  Chem.  Soc.,  1938,  60,  2886—2890).— 
X-Ray  evidence  shows  that  the  unit  has  a0  8*96  ±0*02, 
b0  14-87  ±0*03,  c0  3*97  ±0*01  A.  and  contains 
4  NH4CdCl3  mols.  The  orthorhombic  crystal  is  based 
on  octahedral  co-ordination  about  the  Cd  atoms,  the 
CdCl6  octahedra  being  polymerised  into  infinite 
double  rutile  strings  which  extend  parallel  to  the  c 
axis.  Interat.  distances  are  closely  related  to  those 
in  CdCl2  and  NH4C1.  E.  S.  H. 

Crystal  structure  of  scandium  trifluoride. 
W.  Nowacki  (Naturwiss.,  193S,  26,  801). — ScF3 
crystallises  in  rhombohedral-pseudocubic  crystals 
with  a  5*67,  c  7-02  a.  (hexagonal  axes),  and  a  4*02  a. 
a  89°  34'  30"  (rhombohedral  axes)  in  the  space-group 
D\ — 7232 ;  1  mol.  in  the  elementary  cell.  The  at. 
distances  Sc — F,  Sc — Sc,  and  F — F  are  2-01 — 2-02, 
4*02,  and  2*83 — 2*S4a.,  respectively.  A.  J.  M. 

Lattice  constants  and  space-group  of  wagner- 
ite,  Mg(MgF)P04.  0.  Kraus  and  F.  Mussgnug 
(Naturwiss.,  193S,  26,  SOI — S02). — Wagnerite  has  a 
11*90,  b  12*51,  c  9*68  a.,  p  108°  7' .  The  most  probable 


65 


in  (&-/),  iv  (b)  '  GENERAL,  PHYSICAL,  AND  INORGANIC  CHEMISTRY. 


space-group  is  Gl^.  There  are  16  mols.  in  the 
elementary  cell.  A.  J.  M. 

Structure  of  some  triterpenes. — See  A.,  1939, 
II,  29.  • 

Diffuse  electron  diffraction  patterns.  J.  T. 
BurweLl  (J.  Chem.  Physics,  1938,  6,  749 — 751). — 
In  the  past  diffuse  electron  patterns  taken  by  reflexion 
methods  have  been  supposed  to  indicate  that  polished 
surfaces  are  amorphous  or  very  finely  cryst.  Using 
a  hot-filament  type  of  apparatus,  patterns  have  been 
obtained  for  18  :  S  stainless  steel  (Cr  18,  Ni  8,  C  0*08%) 

(а)  polished  under  CcH6,  (6)  etched  electrolytically 
in  10%  H2C204,  (c)  vac. -annealed  at  1000°  and  then 
covered  with  C6H6;  (a)  showed  two  diffuse  rings, 

(б)  is  characteristic  of  the  face -centred  cubic  structure 

of  the  alloy,  and  (c)  was  similar  to  that  of  the  polished 
sample  but  grain  boundaries  were  clearly  revealed 
whether  C6H6  or  air  was  admitted  after  the  vac.  anneal¬ 
ing.  A  photomicrograph  of  the  vac. -annealed  surface 
is  reproduced.  These  results  show  that  diffuse  patterns 
can  also  be  obtained  from  large-grained  cryst.  materials 
and  therefore  such  evidence  by  reflexion  methods 
does  not  constitute  proof  of  the  existence  of  an 
amorphous  phase.  W.  R.  A. 

Electron-diffraction  investigation  of  molecular 
structures  of  hydrogen  disulphide,  dimethyl 
disulphide,  and  sulphur  dichloride.  D.  P. 
Stevenson  and  J.  Y.  Beach  (J.  Amer.  Chem.  Soc., 
1938,  60,  2872 — 2876). — Interat.  distances  (in  a.) 
and  angles  recorded  are:  H2S2,  S — S  2-05±0*02; 
Me2S2,  S— S  2-04±0-03,  C— S  1*78±(M)3,  <C-S-S 
107  ±3° ;  SoCl2,  S— Cl  2-00±0*02,  <C1-S-C1 

103±3°.  ~  E.  S.  H. 

Optical  properties  of  evaporated  films.  D.  H. 
Andrews,  J.  A.  Sanderson,  and  E.  O.  Htjlburt 
(Physical  Rev.,  1937,  [ii],  51,  1017).— Reflectivity  and 
transmission  in  the  region  0T85  to  10  \l.  have  been 
measured  for  films  of  Al,  Sb,  Be,  B,  Cr,  Mg,  Mn,  Si, 
and  Te  prepared  by  evaporation  in  a  vac.  Min.  of 
reflexion  occur  in  the  infra-red  for  Sb,  B,  Si,  and  Te. 

L.  S.  T. 

Magnetostriction  of  liquid  oxygen .  M.  W olfke 
(Acta  Phys.  Polon.,  1938,  7,  81 — 85). — A  new 
apparatus  in  which  02  is  enclosed  in  a  dilatometer 
has  been  used  to  measure  the  adiabatic  magneto¬ 
striction  of  liquid  02.  The  compressibility  of  02  is 
1*6  x  10"4  cm.2  per  kg.  W.  R.  A. 

Theory  of  the  ideal  magnetisation  curve. 
F.  Satjter  (Ann.  Physik,  1938,  [v],  33,  672 — 681). — 
Mathematical.  A  wave- mechanical  model  of  a  ferro¬ 
magnetic  body  is  described  which,  for  a  body  contain¬ 
ing  N  particles,  gives  results  in  general  agreement 
with  the  classical  theory,  with  an  error  ~1  /N , 
except  for  a  small  region  in  the  neighbourhood 
of  the  Curie  point.  '  O.  D.  S. 

Wiedemann-Franz  law  for  metals  of  any  crystal 
structure  in  any  magnetic  field.  J.  Meixner 
(Ann.  Physik,  1938,  [v],  33,  682— 688).— Mathe¬ 
matical.  A  proof  is  given,  limited  in  validity  only  by 
the  assumptions  that  temp,  is  >  the  Curie  temp.,  and 
that  the  degeneration  temp,  of  the  electron  gas  in 
the  metal  is  sufficiently  high.  O.  D.  S. 


Magnetic  quality  of  iron  wire  as  influenced 
by  the  diameter.  T.  F.  Wall  (Nature,  1938,  142, 
875 — 876;  cf.  A.,  1938,  I,  181). — Curves  showing 
max.  and  initial  slopes  each  plotted  as  functions  of 
the  diameter  of  the  wire  are  given  for  Armco  Fe  wire 
heated  to  a  condition  of  max.  permeability.  Each 
curve  has  a  well-defined  max.,  and  its  general 
character  can  be  explained  by  assuming  that  (i)  the 
wire  has  a  magnetically  hard  surface  layer  and  (ii)  the 
process  of  magnetisation  commences  at  the  surface 
of  the  wire  and  proceeds  progressively  towards  the 
axis  by  a  kind  of  chain  effect.  L.  S.  T. 

Magnetic  Hall  effect  of  pure  metals  at  low 
temperatures.  M.  Kohler  (Ann.  Physik,  1939, 
[v],  34,  23 — 28). — Mathematical.  The  electron 
distribution  in  the  presence  of  external  electric  and 
magnetic  fields  is  calc,  on  the  assumption  that 
Planck’s  distribution  functions  are  obeyed  by  the 
lattice  waves  at  low  temp,  and  that  an  isotropic 
distribution  of  eigen- vals.  exists.  The  Hall  const, 
at  temp.  0  (Curie  temp.)  is  calc,  to  have  the  same 
val.  as  at  temp.  >0.  O.  D.  S. 

Effect  of  radiations  on  pyroelectric  crystals. 
Possibility  of  their  utilisation  as  detectors  of 
infra-red  radiations.  Y.  Ta  (Compt.  rend.,  1938, 
207,  1042 — 1044). — Light  falling  on  a  pyroelectric 
crystal,  e.g tourmaline,  produces  a  heating  effect, 
0,  of  the  order  of  10"6  degree.  Methods  of  measuring 
the  pyroelectric  currents,  from  which  0  can  be  calc., 
are  discussed.  Various  effects  have  been  observed, 
principally  that  most  of  the  heating  arises  from  infra¬ 
red  radiation.  W.  R.  A. 

Thermal  dependence  of  elasticity  in  solids. 
L.  Brhlohin  (Physical  Rev.,  1938,  54,  916 — 
917). — A  theoretical  study  suggests  a  distinction 
between  the  elasticity  coeffs.  for  very  high  frequencies 
(of  the  elastic  waves  representing  thermal  agitation) 
and  for  low  frequencies.  These  last  coeffs.  should 
show  a  rapid  decrease  of  rigidity  when  temp,  increases, 
the  m.p.  representing  zero  macroscopic  rigidity. 

N.  M.  B. 

New  mesomorphic  state  :  plastic  organic 
crystals.  J!  Timmermans  (J.  Chim.  phys.,  1938, 
35,  331 — 344). — Org.  compounds  having  entropy  of 
fusion  <5  x  10-4  undergo  polymorphic  changes  at 
temp,  below  m.p.  with  large  heat  absorption;  at 
temp,  between  the  transition  point  and  m.p.,  GP  and 
e  increase,  recalling  the  behaviour  in  the  liquid  state, 
and  the  crystals  are  markedly  plastic  and  are  able  to 
form  mixed  crystals  with  other  compounds  showing 
the  same  phenomena  even  though  of  different 
structure.  Such  compounds  have  the  common 
feature  of  a  spherical  mol.  configuration  and  provide 
examples  of  a  new  mesomorphic  state,  that  of  plastic 
crystals.  F.  H. 

Magnetic  anisotropy  of  CuS04,5H20  in  relation 
to  its  crystal  structure.  III.  K.  S.  Krishnan 
and  A.  Mookherji  (Physical  Rev.,  1938,  [ii],  54, 
841 — 845 ;  cf.  A.,  1938, 1,  607). — Magnetic  anisotropy 
was  measured  in  the  temp,  range  26°  to  —190°. 
Observed  anisotropy  is  attributed  to  that  induced 
in  the  Cu++  ion  under  the  influence  of  the  asymmetric 
electric  field  of  the  neighbouring  negatively  charged 
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atoms.  From  the  known  positions  of  these  the  field 
should  have  tetragonal  symmetry.  The  calc,  principal 
susceptibilities  of  Cu++,  along  and  perpendicular 
to  the  tetragonal  axis,  are  tabulated,  and  correspond¬ 
ing  effective  magneton  nos.  computed  therefrom 
vary  little  with  temp.,  but  those  corresponding  with 
the  two  principal  susceptibilities  of  the  ion  are 
widely  different.  N.  M.  B. 

Paramagnetic  absorption  in  iron  ammonium 
alum  in  a  constant  parallel  field.  F.  Brons  and 
C.  J.  Gorter  (Physica,  1938,  5,  999 — 1008). — 
Fe2(S04)3,(NH4)2S04,24H20  shows  a  strong  para¬ 
magnetic  absorption  at  low  temp.  (77 — 90°  k.)  and 
at  high  frequencies  (~106)  if  a  strong,  parallel 
magnetic  field  is  applied.  The  absorption  is  oc  square 
of  the  high-frequency  field.  The  results  agree  with  a 
formula  put  forward  by  Casimir  et  al.  (A.,  1938,  I, 
391)  theoretically,  but  the  agreement  is  fortuitous. 

A.  J.  M. 

Spin-lattice  equilibrium  in  caesium  titanium 
alum  at  low  temperatures.  W.  J.  de  Haas  and 
F.  K.  Du  Pr6  (Physica,  1938,  5,  969— 970).— The 
paramagnetic  relaxation  of  Cs  Ti  alum  has  been 
investigated.  The  relative  susceptibility  of  the 
substance  was  determined  at  different  low  temp. 
Curie’s  law  was  found  to  be  valid  from  4-2°  to  1*2°  K. 
No  decrease  of  the  susceptibility  occurred  under  the 
influence  of  an  external  magnetic  field  (up  to  2000 
gauss).  The  relaxation  time  for  the  spin  lattice 
equilibrium  is  <10~3  sec.  at  1*2°  k.  This  is  <0*05 
of  that  found  for  Fe  NH4  alum  under  the  same  con¬ 
ditions.  A.  J.  M. 

Apparent  absence  of  paramagnetic  dispersion 
and  absorption  in  titanium  caesium  alum. 
C.  J.  Gorter,  P.  Teunissen,  and  L.  J.  Dijkstra 
(Physica,  1938,  5,  1013 — 1017). — The  paramagnetic 
dispersion  and  paramagnetic  absorption  have  been 
determined  for  Ti2(S04)3,Cs2(S04),24H20  at  77*4°  k. 
The  dispersion  and  absorption  are  both  very  small. 
The  relaxation  const,  is  <0*01  of  that  for  Fe  NH4 
alum,  contrary  to  theory,  which  requires  the  inter¬ 
action  between  spin  and  crystal  lattice  to  be  <  for 
Fe  or  Cr  alum.  ,  A.  J.  M. 

Crystalline  diamagnetism  of  thallium.  S.  R. 
Rao  and  A.  S.  Narayanaswami  (Phil.  Mag.,  1938, 
[vii],  26,  1018 — 1030). — A  detailed  account  of  work 
already  noted  (cf.  A.,  193S,  I,  127).  W.  R.  A. 

Theory  of  the  change  in  electric  resistance  in 
metals  due  to  hydrostatic  pressure.  K.  Honda 
and  T.  Hirone  (Sci.  Papers  Inst.  Phys.  Chem.  Res. 
Tokyo,  1938,  34,  1292 — 129S). — A  previous  theory  on 
the  nature  of  free  electrons  (cf.  A.,  1932,  676)  explains 
the  newly-observed  changes  at  extremely  high 
pressures,  but  for  a  few  metals  a  further  approxim¬ 
ation  for  the  calculation  of  the  mean  free  path  of  the 
electrons  is  required;  it  is  found  that  the  results 
satisfactorily  explain  the  new  data.  P.  G.  McC. 

Ferromagnetism  and  electrical  properties. 
IX.  Curie  point  and  electrical  resistance.  H. 
Bittel  and  W.  Geelach  (Ann.  Physik,  193S,  [v], 
33,  661 — -671;  cf.  A.,  193S,  I,  504;  Kussmann  and 
Schulze,  A.,  1937,  I,  120). — The  variation  with  temp, 
of  the  resistance  of  pure  Ni  in  the  neighbourhood  of 


the  Curie  point  is  discussed.  The  curve  shows  a 
turning  point,  but  no  discontinuity,  at  temp,  of  the 
magnetically  determined  Curie  point.  The  effect  of 
inhomogeneity  on  the  electrically  and  magnetically 
determined  Curie  points  is  discussed.  Vais,  of  the 
resistance  of  ideally  pure  Ni  from  100°  to  600°  are 
calc,  by  the  Matthiessen  rule.  0.  D.  S. 

Superconductivity  of  liquid  helium  II  and 
Bose-Einstein  statistics.  L.  Tisza  (Compt.  rend., 
1938,  207,  1035—1037).  W.  R.  A. 

Magnetic  properties  of  superconductors.  D. 
Shoenberg  (Nature,  1938,  142,  874 — 875). — The 
magnetisation  and  the  HC~T  curves  of  the  super¬ 
conducting  alloy  Au2Bi  are  reproduced.  Hysteresis 
is  much  less  marked  than  for  a  typical  superconducting 
alloy;  the  magnetic  behaviour  approximates  to  that 
of  an  ideal  superconductor.  Since  Au2Bi  is  an  alloy 
of  definite  composition,  this  behaviour  supports  the 
view  that  the  anomalous  behaviour  of  superconduct¬ 
ing  alloys  is  due  to  a  secondary  cause  such  as  non¬ 
homogeneity  of  composition.  L.  S.  T. 

Relaxation  connected  with  transition  from  the 
superconductive  to  the  normal  state  or  vice 
versa  in  a  constant  external  magnetic  field. 
P.  H.  van  Laer  and  W.  H.  Keesom  (Physica,  1938, 
5,  986 — 992). — Experiments  with  Sn  show  that  the 
transition  from  the  normal  to  the  superconducting 
state  in  a  const,  external  magnetic  field  is  accompanied 
by  a  relaxation.  The  results  of  experimental  work 
on  this  relaxation  are  summarised.  A.  J.  M. 

Reversibility  of  the  transition  process  between 
the  superconductive  and  the  normal  state . 
P.  H.  van  Laer  and  W.  H.  Keesom  (Physica,  1938, 
5,  993 — 998). — In  the  transition  of  Sn  from  the  normal 
to  the  superconducting  state  there  is  no  irreversible 
increase  in  entropy.  If  by  reversibility  is  understood 
that  the  successive  states  of  a  system  passed  through 
in  a  process  are  retraversed  on  simply  reversing  the 
conditions,  the  transition  from  the  normal  to  the 
superconducting  state  and  vice  versa  at  const,  temp. 
may  be  called  reversible.  This  is  valid  only  for  pure 
metals.  A.  J.  M. 

Velocity  of  sound  in  liquid  helium.  H.  J. 
Groenewold  (Nature,'  1938,  142,  956 — 957;  cf. 
A.,  1938, 1,  391). — The  min.  at  2*5°  k.  in  the  adiabatic 
compressibility  of  He  I  is  connected  with  the  rapid 
rise  of  cpjcv  above  the  X-point.  It  disappears  in  the 
isothermal  curve.  L.  S.  T. 

Velocity  and  dispersion  of  audible  sound  in 
chlorine.  R.  Schulze  (Ann.  Physik,  1939,  [v],  34, 
41 — 59). — The  velocity  of  sound  of  frequency  from 
1000  to  18,000  Hz.  in  Cl0  has  been  measured  at  32° 
1S°,  0°,  and  —25°,  and  1  atm.  pressure,  by  means  of  a 
Thiesen  resonator.  Calc.  vals.  of  cv  and  of  the  ratio 
cp/cy  agree  with  the  Planck-Einstein  function  with 
©  810.  Vais,  of  cv  calc,  from  measurements  at  440 
mm.  and  0°  and  —*25°  agree  with  those  obtained  at 
1  atm.  Dispersion  was  observed  at  the  highest 
frequencies  at  0°  and  —25°  and  1  atm.  pressure. 
Calc.  vals.  of  the  time  of  relaxation  agree  with  those 
of  Eucken  and  Becker  (A.,  1935,  155).  0.  D.  S. 
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Parachor  and  velocity  of  sound  in  metallic 
elements.  B.  N.  Sen  (Gazzetta,  1938,  68,  662 — 
664). — A  relationship  is  derived  from  which  the 
velocity  of  sound  in  metallic  elements  can  be  calc, 
from  the  parachor  and  other  at.  consts,  0.  J.  W. 


Molecular  heat,  heat  of  vaporisation,  entropy, 
and  chemical  constant  of  krypton.  K.  Clusius, 
A.  Kruis,  and  F.  Konnertz  (Ann.  Physik,  1938,  [v], 
33,  642 — 650). — Vais,  for  the  triple  point  of  Kr  are  : 
T,  115*95°k,,  p ,  549±1*5  mm.  The  mol.  heat  has 
been  measured  from  63°  to  123°  k.  The  heat  of 
vaporisation  at  the  b.p.  is  2 158 ±3  g.-cal.  per  mol. 
Derived  vals.  are  :  entropy  at  b.p.,  calc,  from  sp. 
heat  measurements,  34-64^0-10  Clausius;  static 
entropy  at  b.p.,  34*65  Clausius;  v.p.  const.,  l*292=t; 
0-022;  chemical  const.,  1*295.  Of  the  conflicting 
experimental  v.p.  curves  that  of  Keesom  et  al.  (A., 
1935,  1064)  agrees  best  with  the  calc,  curve. 

0.  D.  S. 

.Heat  content  and  lattice  state  of  active  pyro¬ 
phoric  copper.  It.  Fricke  and  F.  It.  Meyer  (Z. 
physikal.  Chem.,  1938,  "  183,  177— 189).— Finely 

divided  pyrophoric  Cu,  prepared  by  a  variety  of 
methods,  has  been  examined  calorimetrically  and  by 
X-rays.  A  certain  very  active  prep,  showed 
abnormal  lattice  disorder,  and  had  a  heat  content  of 
3  kg. -cal.  per  mol.  >  that  of  the  normal  Cu. 

W.  It.  A. 

Heat  capacity  of  potassium  sodium  tartrate 
tetrahydrate  from  15°  to  340°  K.  J.  F.  G.  Hicks, 
jun.,  and  J.  G.  Hooeey  (J.  Amcr.  Chem.  Soc.,  1938, 
60,  2994 — 2997). — Heat  capacity  data  are  recorded. 
The  heat  of  transition  at  328-78°  k.  is  10,218  g.-cal. 
per  mol.  No  discontinuous  changes  in  heat  capacity 
were  observed  at  the  Curie  points.  E.  S.  H. 


Total  heat-entropy  diagram  for  diphenyl. 
S.  J.  Ellis  (J.  Inst.  Civil  Eng.,  1938—9,  227—240).— 
From  sp.  heat  data,  total  heat  and  entropy  data  have 
been  deduced  for  Ph2  over  the  temp,  range  200 — 
800°  E.,  and  are  given  in  graphical  form.  The 
possibility  of  utilising  Ph2  in  heat  engines  is  discussed. 
..  ,  l  J.  W.  S. 

Ebulliometric  and  tonometric  measurements 
of  eight  standard  liquids.  A.  Zmaczynski  (Congr. 
int.  Quim.  pura  apl.,  1934,  9,  II,  225- — 236;  Chem. 
Zentr.,  1937,  i,  1128). — The  work  of  Swientoslawski 
(A.,  1931,  155)  is  extended  to  include  pressures  of 
300—2000  mm.  EtBr,  CS2,  C6HG,  PhMe,  PhCl,  and 
PhBr  are  suitable  but  CHC13  and  COMe2  are  purified 
only  with  difficulty.  The  ratio  di/dp  of  substance  to 


dt/dp  of  H20  is  measured. 


A.  H.  C. 


Diffusion  properties  and  activation  of  zinc 
sulphide.  G.  Graue  and  AN._  Biehl  (Angew. 
Chem.,  1938,  51,  873—875)/ — The  sp.  vol.  of  cryst. 
(ignited)  ZnS  (I)  as  determined  under  xylene  is  0-242, 
and  with  Em  in  the  pyknometer  0-244.  The  corre¬ 
sponding  vals. Tor  freshly  pptd.  ZnS  (II)  are  0*264  and 
0-204,  respectively.  (II)  contains  channels  of  at. 
dimensions  by  which  Em  can  diffuse  into  the  interior 
of  the  lattice.  (I)  evolves  Em  freely  from  co-pptd. 
radio-Th  at  room  temp.,  but  (II)  only  negligibly.  The 
evolution  from  (II)  becomes  appreciable  at  300°. 


The  bearing  of  the  results  on  the  activation  of  ZnS 
by  diffusion  of  “  phosphorogens  ”  is  discussed. 

F.  J.  G. 

Vapour  pressure  of  liquids  and  solids.  J.  K. 
Sirkin  (Acta  Physicochim.  U.B.S.S.,  1937,  7,  867— 
874).— Mathematical.  Expressions  have  been  derived 
for  the  v.p.  of  liquids  and  solids  and  give  good  agree¬ 
ment  between  observed  and  calc.  vals.  for  ~  60 
substances.  W.  B.  A. 

Vapour  pressure  of  isotopes.  K.  F.  Herzfeld 
and  E.  Teller  (Physical  Bev.,  1938,  [ii],  54,  912— 
915). — Mathematical.  If  all  degrees  of  freedom  in  a 
vapour  are  nearly  classical  and  if  there  is  no  association, 
the  v.p.  of  the  lighter  isotope  is  always  higher.  If 
only  the  external  degress  of  freedom  are  nearly 
classical  and  the  internal  ones  are  in  the  lowest  state 
the  tendency  is  for  a  similar  result.  Anharmonicity 
and  change  in  the  van  der  Waals  forces  probably 
account  for  cases  in  which  the  heavier  isotope  has  the 
higher  v.p.  N.  M.  B. 

Vapour  pressures  of  molten  alkali  chlorides 
and  their  binary  mixtures  with  sodium  chloride . 
W.  Kangro  and  H.  W.  Wieking  (Z.  physikal. 
Chem.,  1938,  183,  199— 208).— V.p.  of  LiCl,  NaCl, 
KC1,  BbCl,  and  CsCl  have  been  measured  between 
860°  and  990°;  the  vals.  for  log  p  are  — 7178/T 
+  7-172,  -  8475/T  +  7*906,  -  7450/T  +  7-245, 

—  7809/T  -f  7-326,  and  8400 jT  +  8-302,  respectively. 
Approx,  vals.  of  the  heats  of  vaporisation  have  been 
computed.  Binary  mixtures  of  NaCl  with  each  of 
the  other  four  give  partial  v.p.  throughout  the  same 
temp,  range  in  agreement  with  the  Duhem  equation 
but  the  melts  are  not  “  ideal  ”  solutions. 

W.  B.  A. 

Vapour  pressure  measurements  on  indium 
halides.  C.  Bobert  (Helv.  Phys.  Acta,  1936,  9, 
405 — 436;  Chem.  Zentr.,  1937,  i,  32 — 33). — The 
v.p.  (p)  of  InN  (N  =  Cl,  Br,  I),  InX2,  and  InX3 
(X  =  Cl,  Br)  have  been  determined  over  temp, 
ranges  between  225°  and  700°.  The  data  have  been 
corr.  for  traces  of  InX  in  InX2  and  S02  in  InCl3  using 
absorption  spectra  obtained  simultaneously  with  the 
v.p.  measurements. Vals.  of  the  b.p.,  TC)  and  of 
L  and  C'  in  the  relation  log  p  ==  —  A/2-303B7T  +  C 
are  tabulated.  Bamsay  and  Young’s  rule  is  applicable. 
The  halides  obey  the  gas  laws  over  certain  temp, 
ranges,  in  which  they  exist  as  single  mols.  Thermal 
dissociation  is  not  observed  at  the  max.  temp.  used. 
The  absorption  spectra  show  that  the  transition 
probability  of  the  G  band  system  for  InX  is  >  that 
of  the  A  and  B  systems,  which  decreases  in  the  order 
X  =  Cl,  Br,  I  (cf.  A.,  1934,  1286).  InX2  and  InX3 
have  absorption  continua  with  max.  and  short-X 
limits  in  the  Schumann  region,  extending  to  higher  XX 
with  increasing  p.  A.  J.  E.  W. 

Thermal  expansion  of  liquids.  B.  Lucas 
(Compt.  rend.,  1938,  207,  900 — 901). — Theoretical. 
[Relations  between  thermal  expansion  and  r\  are 
discussed  with  reference  to  thermal  agitation  waves  in 
a  liquid.  A.  J.  E.  W. 

Eigen-value  problem  of  ideal  dilute  gases. 
W.  Lenz  (Ann.  Physik,  1938,  [v],  33,  630 — 641). — 
Theoretical.  Former  calculation  (cf.  A.,  1929,  1125) 
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is  extended,  by  a  modification  of  the  Huygens 
principle,  to  poly-dimensional  systems.  Por  temp, 
below  1°  k.,  the  previously  calc,  vals,  are  confirmed. 

O.D.S. 

Classical  equation  of  state  of  gaseous  helium, 
neon,  and  argon.  R.  A.  Buckingham  (Proc.  Roy. 
Soc.,  i  1938,  A,  168,  264— 283).— The  problem  of 
deriving  the  form  of  the  interaction  of  rare  gas  atoms 
from  their  observed  second  virial  coeffs.  is  investig¬ 
ated.  The  interaction  energy  is  assumed  to  be  of 
the  form  Ar-*  —  gH  with  t  =  6  and  X  to  be  a  slowly 
varying  function  of  r.  Numerical  vals.  of  the  para¬ 
meters  are  calc,  to  give  agreement  with  gas  and 

crystal  data,  G.  D.  P. 

%* 

Quantum-mechanical  theory  of  the  equation 
of  state  and  the  law  of  corresponding  states. 
Determination  of  the  law  of  force  of  helium. 

J.  he  Boer  and  A.  Michels  (Phvsica,  193S,  5,  945 — 
957). — Theoretical.  The  second  virial  coeff.  B  can 
bo  expressed  in  the  form  of  a  law  of  corresponding 
states,  starting  from  a  suitable  form  for  the  potential 
of  mol,  interaction.  The  quantum-mechanical 
correction  is  obtained  from  the  correction  term  of  B 
given  by  Uhlenbeck  et  aL>  and  by  Kirkwood.  Compari¬ 
son  of  these  expressions  of  B  with  experimental  vals. 
as  a  function  of  temp,  gives  now  vals.  for  the  mol. 
field  consts.  of  He  and  H.  A.  J.  M. 

Generalisation  of  thermodynamic  potentials 
deduced  from  affinity.  P.  van  Rysselberghe 
(Compt,  rend.,  193S,  207,  S45 — 847). — Theoretical. 

A.  J.  E.  W. 

Application  of  thermodynamical  principles  to 
thermal  conduction.  J.  E.  Yerschaefelt  (Bull. 
Acad.  roy.  Bclg.,  193S,  [v],  24,  593—609).— 
Theoretical.  A  theory  is  developed  and  compared 
with  that  of  Defay  (A.,  193S,  I,  574).  A.  J.  M. 

Viscosity  of  hydrogen  and  deuterium  gas 
between  293°  and  14°  K.  A.  van  Ittekbeek  and 
(Miss)  A.  Claes  (Phvsica,  193S,  5,  93S— 944).— A 
detailed  account  of  work  already  noted  (A.,  1939,  I, 
15). 

Viscosity  of  oxygen  in  a  magnetic  field  at  very 
low  pressures.  A.  van  Itteebeek  and  (Miss) 
A.  Claes  (J.  Phys.  Radium,  193S,  [vii],  9,  457— 
461). — The  of  0*  under  the  influence  of  a  magnetic 
field  has  been  measured  at  ordinary  temp,  and  at 
90°  K.,  by  the  Maxwell  oscillation  method  as  a 
function  of  the  pressure  (760  to  0*5  mm.)  and  of  the 
intensity  of  the  field  (max.  S69  oersted).  At  room 
temp.  7j  diminishes  on  applying  the  field,  and,  at 
~15  mm.  pressure,  passes  through  a  min.  which  is 
independent  of  the  dimensions  of  the  apparatus  and 
seems  therefore  to  be  characteristic  of  the  CL.  At 
90*  K.  no  decrease  in  *rj  has  been  observed. 

W.  R.  A. 

Viscosity  of  argon  at  room  temperature  and 
between  90°  and  55°  K.  A.  van  Itterbeek.  and 
O.  van  Paemel  (Phvsica,  1938,  5,  1009—1012).—^ 
of  A  between  293*  and  55°  k.  has  been  determined. 
■>7  is  connected  with  temp.  (T)  bv  the  expression 
n  ~  W27 90}°****,.  where  ^  =  759-2  x  1(>7.  None 
of  the  models  proposed  by  Lennard-Jones  for  calculat¬ 
ing  ?!  of  A  as  a  function  of  temp,  from  the  potential 


function  can  be  made  to  agree  with  experimental 
results  at  low  temp.  ;;  ,  A.  J.  M. 

Electric  conductivity  and  viscosity  of  molten 
salts.  S.  Karpatschev  and  A.  Stromberg  (J. 
Phys.  Chem.  Russ,,  1938,  11,  852^-857). — vj  of  KBr 
has  been  measured  between  776°  and  905°,  of  KI 
between  712°  and  904°,  of  Nal  665 — 914°,  LiBr  587 — 
S39°,  Lil  460—670°,  ,CuCl  520— 701°,  CaCL,  806— 
913°,  CdQ2  582—740°.  The  sp.  gr.  of  Lil  is  *2-892— 
0*000570  for  0  =  429 — 583°.  Between  y\  and  the 
conductivity  X  the  relation  exists  A*v}  =  const.,  v 
being  a  const.  .  Vals.  of  both  consts.  are  calc,  for  6 
salts.  ,  J.  J.  B. 

Viscosity  and  m.p.  in  the  system  hydrazine- 
water.  V.  I.  Semischin  (J.  Gen.  Chem.  Russ.,  1938, 
8,  654 — 661). — The  7j-composition  curves  at  0°,  25°, 
and  50°  and  the  fusion  diagram  confirm  the  compound 
N2H4,H20,  and  suggest  the  equilibrium  N2H4,H20 
N2H4  +  H20.  Other  compounds  are  not  suggested 
by  the  data.  R.  T. 

Viscosity  and  density  of  cadmium  chloride 
solutions  at  35°.  A.  S.  Chakravarti  and  B. 
Prasad  (J.  Indian  Chem.  Soc.,  1938, 15,  479 — 482). — 
d  and  tq  of  solutions  of  CdCL>  in  H20  and  0*1n-HCI 
increase  linearly  with  concn.,  c,  d  being  represented 
by  0*9941  0  0773c  and  0  995S  -f-  O  OSOTc  re¬ 

spectively.  The  Jones  and  Dole  equation  — 

1  +  A\/c  +  Be)  is  applicable  to  both  solutions, 
indicating  that  HC1  behaves  as  a  mere  solvent. 

'  C.  R.-H. 

Relation  between  the  properties  of  mixed  and 
single  solutions.  I.  Heat  capacity  of  mixed 
solutions.  A.  B.  Zdanovski.  II .  Heat  capacity 
of  mixed  solutions  of  the  N aCl-Mg CL>-H.»0 
stysem  at  25°.  A.  B.  Zdanovski  and  E.  A.  Matze- 
nok  (J.  Phys.  Chem.  Russ.,  1938,  11,  S5S — S60,* 
S61 — S63), — I.  Heat  capacities  of  mixtures  of  isotonic 
solutions  are  additive ;  the  experiments  of  Nikolaev 
et  aL  (cf.  A.,  I,  1937,  S3),  which  do  not  agree  -with  this 
rule,  are  incorrect. 

II.  Isotonic  solutions  of  NaCl  and  Ms:CL>  conform 
with  the  above  rule.  J.  J.  B. 


Chemistry  [of  substances  dissolved]  in  liquid 
sulphur  dioxide.  VIH.  Sulphur  dioxide  sol¬ 
vates.  G.  Jander  and  H.  Mesech  (Z-  physikaL 
Chem.,  193S,  183,  121 — 145). — In  a  review  of  recent: 
investigations  on  SO*  solvates,  the  relations  between 
solvate  stability  and  ionic  diameter  and  wL.  the 
influence  of  lattice  enenrv  of  S CL- free  salts  on  solvate 
formation,  and  the  dependence  of  solvate  stability 
on  the  ionic  charge  are  considered.  New  v.p.  data 
are  presented  which  confirm  the  existence  of 
KCNS.2SCL;  KCNS.SCL  :  KCNS.O  5SO* ;  Rbl3.3SO*: 
KBr,4SO*f  NMe4Br.2StL;  NMe.Br.SO* : 
NMe4Cl,2§a> :  NMe4Cl,SCL ;  (NMe4).>S04,6S0., : 

(NMo4)*S04,3S02;  p-C6H40*jS0*.  Solvates  are  not 
formed  by  SbCl3.  NMe4*€104*  and  I.  C.  R.  H. 

Chemistry  [of  substances  dissolved]  in  sulphur 
dioxides.  G.  Jander  (Naturwiss.,  1938,  26,  779 — 
7 S3,  793 — 799). — The  behaviour  of  11*0,  liquid  NH3. 
and  liquid  SO*  as  ionising  solvents  is  compared. 
Special  reference  is  made  to  solutions  of  thienyl 
compounds,  sulphites,  and  metabisulphites  in  liquid 
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S02.  -  The  formation  of  additive  compounds  with 
S02  is  discussed.  The  behaviour  of  N  compounds 
and  of  H20  in  liquid  S02  is  described,  and  oxidation- 
reduction  reactions  in  this  solvent  are  considered.. 

A.  JVM. 

Dielectric  absorption  said  dielectric  constant 
of  solutions  of  aliphatic  amino-acids .  H.  Fricke 
and  A.  Parts  (J.  Physical  Chem.,  1938,  42,  1171 — 
1185). — -The  dielectric  absorptions  (a)  and  dielectric 
const,  (e)  of  aq.  solutions  of  glycine,  alanine,  a-  and 
y- amino  butyric  acid,  and  a-  and  e-aminohexoic  acid 
of  various  cohcns.  (c)  have  been  measured  at  w 
>65-6  X  106  cycles  per  sec.  In  each  case  e  is  approx, 
oc  c,  and  a ,  represented  by  the  equiv.  electrical 
conductance,  oc  v2.  With  varying  c,a  oc  vj.  The  results 
indicate  that  the  ratio  of  polarising  electric  force  to 
average  electric  force  in  the  solutions  is  approx, 
independent  of  the  degree  of  polarisation.  The  vols. 
of  the  NH2-acid  mols.,  deduced  from  the  results,  are 
<  the  true  vols.,  but  are  nearer  to  the  latter  than  the 
vals.  derived  from  the  electrical  mobilities  by  applica¬ 
tion  of  Stokes*  law.  J.  W.  S. 

Magnetic  susceptibility  and  electrical  sign  of 
solutions  of  haematin  and  acetylhaemin.  (Mlle.) 
P.  Berthier  (Compt.  rend.,  1938,  207,  1254 — 1256). 
— Vais,  of  x  in  0*lN-NaOH  are  :  haematin  (I),  1*17 ; 
acetylhaemin  (II),  1*83;  haemoglobin,  0-56  X  10-6. 
Measurements  of  the  capillary  ascent  in  filter-paper 
indicate  that  (I)  and  (II)  are  electronegative  in  0*1n- 
NaOH,  the  negative  character  becoming  less  pro¬ 
nounced  on  addition  of  acid.  A.  J.  E.  W. 

Influence  of  the  pK  of  the  solution  on  the 
fluorescence  spectrum  of  a  solute.  M.  Kon- 
ST  AN  TIN  OVA  -  Schle  SIN  ger  (J.  Phys.  Chem.  Russ., 
1938,  11,  601 — 605). — The  fluorescence  of  acridine 
is  green  in  acid  and  violet  in  alkaline  solution,  and  that 
of  quinine  salts  is  blue  in  acid  and  violet  in  alkali. 
The  fluorescence  spectra  of  these  solutions  were 
determined,  and  can  be  interpreted  in  terms  of  the 
different  fluorescence  of  different  ions  or  mols.  The 
relation  between  jhi  and  the  fluorescence  of  fluorescein 
is  more  complicated.  A  determination  of  pB  is 
necessary  when  using  fluorescence  in  analysis. 

J.  J.  B. 

Supersaturated  solutions,  particularly  of  cal¬ 
cium  salts.  L.  Hamburger  (Chem.  Weekblad, 

1938,  35,  886 — 906). — The  mechanism  of  crystallis¬ 
ation,  particularly  of  Ca  salts  of  org.  acids,  is  discussed 
fully  both  mathematically  and  practically,  especially 
as  regards  the  ultimate  size  of  the  nuclei  about  which 
crystal  growth  starts  and  the  significance  of  the 
induction  period  and  the  mode  of  growth.  S.  C. 

Solubility  of  hydrogen  in  aluminium  and  some 
aluminium  alloys.  W.  Baukloh  and  F.  Oester- 
len  (Z.  Metallk.,  1938,  30,  386— 389).— H2  is  insol. 
in  solid  Al  but  the  solubility  in  the  molten  metal 
increases  rapidly  with  rise  in  temp.,  reaching  nearly 
3  c.c.  per  100  g.  at  900°.  Addition  of  Cu,  Si,  Mn,  and 
Ni  reduces  the  solubility  of  Hg  in  molten  Al,  but  Mn 
and  Ni  render  the  gas  sol.  in  solid  Al.  Addition  of 
Mg  considerably  increases  the  solubility. 

.  .  A.  R.  P. 

Precipitation-hardening  ’of  alloys _ See  B 

1939,  54.  ■  " 


Silver-zinc  equilibrium  diagram  and  the 
structure  of  the  £-phase.  E.  A.  Owen  and  I.  G. 
Edmunds  (J.  Inst.  Metals,  1938,  63,  Advance  copy, 
297 — 307). — The  Ag-Zn  diagram  based  on  X-ray 
studies  previously  published  by  the  authors  is  given 
in  detail.  The  £-phase  has  a  close-packed  hexagonal 
structure  with  54  atoms  per  unit  cell,  c[a  0*742,  a 
7*615  a.  The  composition  at  the  peritectic  temp,  at 
which  a  phase  becomes  saturated  is  in  all  cases  such 
that  the  at.  ratio  of  Ag  :  Zn  can  be  expressed  by 
simple  whole  nos.  A.  R.  P. 

X-Ray  study  of  silver-zinc  alloys  rich  in  silver, 
below  the  ^-transformation  temperature.  E.  A. 
Owen  and  I.  G.  Edmunds  (J.  Inst.  Metals,  1938,  63, 
Advance  copy,  285 — 296). — The  a  +  a  -f-  £  trans¬ 

formation  occurs  at  270°  in  alloys  with  71*2 — 65*9% 
Ag,  the  (3  ->•  £  transformation  over  a  narrow  temp, 
range  between  270°  (66%  Ag)  and  289°  (61%  Ag), 
and  the  p+y->£-4*yat  289°  with  61*4 — 51*4%  Ag ; 
below  the  transformation  temp,  the  boundaries 
between  the  a,  a  -f-  K,  and  K  ~r  y  fields  slope 
slightly  towards  the  Ag  side,  whilst  the  £  -fy->*y 
boundary  slopes  towards  the  Zn  side  so  that  the  y- 
field  commences  at  52*8%  Ag  at  500°  and  50*3%  at 
200°.  A.  R.  P. 

Rates  of  diffusion  of  copper  and  zinc  in  a-brass. 
E.  Kirkendall,  L.  Thomassen,  and  C.  Upthegrove 
(Amer.  Inst.  Min.  Met.  Eng.,  Tech.  Publ.  967,  1938, 
18  pp.;  Met,  Tech.,  1938,  5,  No.  7).— The  rates  of 
diffusion  of  Cu  and  Zn  in  a-brass  containing  25*3, 
26*8,  and  28*3%  of  Zn  were  determined  at  720°, 
655°,  and  600°  respectively.  The  data  obtained 
substantiate  the  Dushman-Lansmuir  equation. 

R.  B.  C. 

Alloys  of  indium  with  gold.  O.  Kubajschewski 
and  F.  Weibke  (Z.  Elektrochem.,  193S,  44,  S70 — 
877). — The  equilibrium  diagram  has  been  determined 
by  thermal  analysis  and  microscopical  and  X-ray 
examination.  The  solid  solubility  limit  of  In  in  Au 
is  8*5%  at  647°  and  4-0%  at  410°.  The  regions  of 
stability  of  An7InZf  Auln ,  and  Aulnz  have  been 
determined.  E.  S.  H. 

Diffusion  of  magnesium  in  aluminium.  W. 
Bungardt  and  F.  Boixenrath  (Z.  Metallk.,  193S, 
30,  377— 3S3).— The  coefi\  of  diffusion  of  Mg^  in_  Al 
at  420°  is  6*6  X  10-6  sq.  cm.  per  day  and  at  520c  4*5  X 
1CH  sq.  cm.  per  day;  addition  of  2*7%  Zn  to  the  Al 
reduces  these  vals.  to  3*6  x  lCk6  and  1*9  X  1(H  sq. 
cm.  per  day  respectively.  With  increasing  temp,  the 
diffusion  const,  of  Mg  in  Al  depends  to  a  considerable 
extent  on  [Mg!  when  the  Mg  content  is  high. 

A.  R.  P. 

Constitution  of  aluminium-zinc  alloys  of  high 
purity  :  nature  of  the  thermal  change  at  443°. 
M.  L.  V.  Gayxer  and  E.  G.  Sutherland  (J.  Inst. 
Metals,  1938,  63,  Advance  copy,  387 — 401). — Thermal 
analysis  of  Al-Zn  alloys  with  40 — 100%  Zn  shows 
that,  with  const,  stirring,  the  heat  change  which 
occurs  on  heating  takes  place  over  a  temp,  range  and 
not  at  const,  temp.  The  temp,  at  which  max.  heat 
absorption  occurs  falls  with  increasing  Zn  content, 
and,  on  cooling,  a  heat  evolution  occurs  at  nearly 
const,  temp.  Microscopical  examination  shows  no 
evidence  of  the  existence  of  a  two-phase  field  above 
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360°  or  of  a  reaction  compound,  nor  of  any  primary 
separation,  other  than  that  of  the  Al  solid  solution, 
between  the  in.p.  of  A1  and  that  of  the  eutectic.  The 
heat  change  which  occurs  between  440°  and  470°  is 
due  to  a  change  of  12%  Zn  in  the  composition  of  the 
primary  A1  phase  which  takes  place  during  solidific¬ 
ation  over  about  12°.  The  eutectic  temp,  is  382°  and 
the  solidus  shows  a  peculiar  “  flattening  out  n  between 
62  and  70%  Zn  which  is  ascribed  to  the  reaction 
liquid  +  a  AIZn.  A  complete  equilibrium  diagram 
is  given  together  with  microstructures  of  alloys  with 
68—94%  Zn.  A.  R.  P. 

Rate  of  crystallisation  and  crystallite  number 
of  lead  with  small  additions  of  calcium,  stront¬ 
ium,  barium,  and  silver,  E.  Jenckel  [with  H. 
Poets  on]  (Z.  Metallic.,  1938,  30,  396— 399).— By 
melting  Pb  in  vac.  the  no.  of  crystallites  formed  on 
solidification  is  more  reproducible  and  <  when  the 
metal  is  melted  in  air.  Addition  of  small  quantities 
of  Ca,  Sr,  Ba,  or  Ag  to  produce  a  second  phase 
considerably  increases  the  no.  of  crystallites,  i.e.> 
causes  grain  refinement ;  only  0-7  at,-%  Ca  is  necessary 
to  produce  a  very  fine-grained  alloy.  The  rate  of 
crystallisation  of  alloys  of  Pb  with  the  above  metals 
depends  on  the  concn.  of  the  metal  and  the  degree 
of  undercooling  it  produces;  in  some  cases  small 
additions  accelerate  and  in  other  cases  retard  this  rate. 

A.  R.  P. 

Solubility  of  lead  and  bismuth  in  liquid  alum¬ 
inium  and  aluminium-copper  alloys.  L.  W. 

Kemff  and  K,  R.  van  Horn  (Amer.  Inst.  Min.  Met. 
Eng.,  Tech.  Publ.  990,  1938,  12  pp. ;  Met.  Tech., 
1938,  5,  No.*  8). — The  solubility  of  Pb  in  liquid  A1 
is  1-52%  at  the  f.p.  (660°),  increasing  to  14*75%  at 
103S°.  That  of  Bi  is  3*36%  at  660°  and  15*19%  at 
877°.  The  f.p.  of  A1  is  lowered  bv  Pb  to  a  min.  of 
658*5°  and  by  Bi  to  657*1°.  Tim  solubilities  of  Pb 
and  Bi  in  solid  A1  are  >0*2  wt.-%  at  the  m.p. 
of  Al,  and  decrease  with  temp.  The  solubilities  of 
Pb  and  Bi  in  liquid  Al  are  slightly  decreased  by 
presence  in  alloys  of  ~5%  of  Cu.  R.  B.  C. 

Electronic  structure  of  the  3d  layers  of  atoms 
of  nickel  and  of  copper  in  nickel-copper  alloys. 

J.  Earineatt  and  M.  Morakd  (J.  Pliys.  Radium, 
193S,  [vii],  9,  447 — 150). — By  studying  the  distribution 
of  intensity  of  the  La  rays  of  Ni  and  Cu  emitted  by 
Ni-Cu  alloys  of  varied  composition,  the  distribution 
of  electrons  in  the  3 d  layers  of  these  metals  has  been 
determined.  The  size  of  the  3 d  bands  of  each  metal 
diminishes  as  the  metal  concn.  in  the  alloy  decreases. 

W.  R.  A. 

Activation  and  the  composition  of  the  ele¬ 
mentary  moment  in  ferromagnetic  alloys.  R. 
Forrer  (Coinpt.  rend.,  193S,  207,  1091 — 1093). — 
From  curves  obtained  by  plotting  the  at.  moments 
of  Fe-Co,  Ni-Co,  and  Fc-Ni  alloys,  expressed  in 
Weiss  magnetons,  as  a  function  of  at.  no.,  a  new 
conception  of  the  at.  moment  is  developed;  it 
consists  of  two  parts  :  (i)  the  basic  moment  due  to 
the  spin  of  electrons  and  measured  by  1  Bohr  magneton 
per  single  electron,  and  (ii)  a  supplementary  moment 
varying  between  a  high  and  a  low  limit,  with  a  max. 
val.  of  1  Weiss  magneton  for  a  spin  moment  of  1 


Bohr  magneton.  The  nature  of  (ii)  and  the  significance 
of  the  Weiss  magneton  are  discussed..  W.  R,  A. 

System  iron-niobium.  R.  Vogel  and  R.  Er- 
GANG  (Arch.  Eisenhuttenw.,  1938 — 9,  12,  155 — 156). 
—There  is  one  compound  only,  Fe5Nb3,  m.p.  ~1650°, 
in  this  system;  it  forms  simple  eutectiferous 
series  both  with  Feand  Nb,  the  eutectic  points  being 
1360°,  21%  Nb,  and  1515°,  73%  Nb,  respectively. 
Fe  dissolves  ~5%  Nb  at  1360°  and  ~3%  Nb  at  1100° 
and  lower.  Fe5Nb3  dissolves  ~1%  Fe  and  ~1% 
Nb,  the  solubility  of  both  metals  rising  only  slightly 
with  rise  in  temp.  A.  R.  P. 

Ternary  alloys  containing  magnesium  and 
cadmium  and  the  equilibrium  diagram  of  binary 
magnesium-cadmium  alloys.  I.  E.  Janeckje 
[with  L.  Neitndetjbel  and  K.  Rttmpf]  (Z.  Metallk., 
1938,  30,  390 — 395). — The  equilibria  determined 
by  thermal  analysis  are  shown  in  a  ternary  diagram ; 
the  ternary  eutectic  is  at  194°,  Cd  19*5,  Pb  56,  Mg 
24*5  at.-%.  Along  the  Mg-Cd  side  there  are  5 
narrow  regions  of  solid  solutions,  a,  (3,  y,  3,  and  e, 
with  invariant  points  at  435°,  Pb  10,  Mg  71,  Cd 
19  at.-%;  3S6°,  Pb  6,  Mg  51,  Cd  43  at.-% ;  321°, 
Pb  5,  Mg  28,  Cd  67  at.-% ;  and  287°  Pb  8,  Mg  15, 
Cd  77  at.-%.  A.  R.  P. 

Ternary  aluminium  systems.  I.  Alumin¬ 
ium-iron-magnesium,  aluminium-magnesium- 
manganese,  aluminium-manganese-silicon.  H. 
IIanemann  and  A.  Schrader  (Z.  Metallk.,  193S,  30, 
383 — 386). — In  the  Al-Ee-Mg  system  the  Al  corner 
contains  the  phases  a-Al,  FeALj,  and  Mg2Al3  which 
form  a  eutectic  at  445°,  Al  68,  Fe  3,  Mg  29%.  In  the 
Ah  corner  of  the  Al-Mg-Mn  system  crystallisation  of 
alloys  with  a  low  Mg  content  corresponds  with  a 
stable  system,  the  primary  crystals  consisting  of 
a-Al,  MnAlG,  MnAlp  MnAl3,  and  Mg2Al3,  and  crystallis¬ 
ation  of  those  with  a  high  Mg  content  with  a  meta- 
stable  system  involving  the  phases  a-Al,  MnAl4, 
MnAl3,  and  Mg2Al3;  there  is  a  ternary  eutectic  at 
437°,  Al  71*25,  Mg  26*4,  Mn  2*35%  which  consists  of 
a,  MnAl6,  and  Mg2Al3  in  the  stable,  and  a,  MnAl4,  and 
Mg2Al3  in  the  metastable,  system.  The  Al-Mn-Si 
system  has  a  ternary  eutectic  at  575*5°,  ’Al  S6*S, 
Si  12,  Mn  1*2%  consisting  of  a-Al,  Si,  and  a  ternary 
phase  with  Al  45,  Mn  40,  Si  15%  ;  there  are  three 
peritectic  transformations  :  at  647°  in  mixtures 
containing  Mn  2*6  and  1*7%  Si,  at  690°  with  Mn 
3 — 3*3  and  Si  1*5%,  and  at  710°  with  Mn  3*8  and 
Al  1*2%.  A.  R.  P. 

Iron  corner  of  the  iron-silicon-titanium 
system.  R.  Vogel  and  W.  Schlvter  (Arch.  Eisen¬ 
huttenw.,  193S — 9,  12,  207 — 212).— The  system 
contains  two  ternary  compounds,  FeSiTi  (I)  and 
Fe7Si5Ti  (II) ;  (I)  melts  at  1650°  and  forms  a  eutectic 
at  1500°  with  Fe2Ti,  whilst  (II)  forms  a  series  of  solid 
solutions  with  Fe3Si2.  There  are  ternary  eutectic 
points  at  1205°  and  1145°.  The  complete  diagram 
F e-F eSi-F eSiTi-Fe2Ti,  S  sectional  diagrams,  and  16 
characteristic  microstructures  are  shown. 

A.  R.P. 

System  iron-iron  tungstide-iron  titanide.  R. 
Vogel  and  R.  Ergang  (Arch.  Eisenhuttenw.,  193S — 9, 
12,  149 — 153). — Fe3W2  and  Fe2Ti  form  a  continuous 
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series  of  solid  solutions.  In  the  section  Fe-Fe3W2- 
Fe2Ti  the  primary  crystallites  consist  of  ternary  a-Fe, 
the  solid  solution  of  the  two  compounds,  or  98 — 99% 
W  crystals,  according  to  the  composition.  Addition 
of  W  to  Fe-Ti  alloys  broadens  considerably  the 
a-range,  especially  above  1000°.  The  ternary 
diagram,  11  sectional  diagrams,  arid  6  characteristic 
micro- structures  are  reproduced.  A.  R.  P. 

Solubility  of  nitrogen  and  argon  in  sea-water. 
N.  W.  Rakestraw  and  V.  M.  Emmel  (J.  Physical 
Chem.,  1938,  42,  1211— 1215).— Data  are  recorded 
for  the  solubilities  of  N2  and  of  the  total  atm.  inert  gas 
in  sea-H20  containing  1*6 — 2%  of  Cl'  at  0 — 30°. 

J.  W.  S. 

Connexion  between  conductivity  of  binary 
liquid  systems  and  their  solubility  in  a  third 
component.  R.  V.  Mertzlin  and  E.  F.  Shuravlev 
(J.  Gen.  Chem.  Russ.,  1938,  8,  635 — 641). — Theoret¬ 
ical.  A  relation  is  supposed  to  exist  between  the  con¬ 
ductivity  of  binary  liquid  systems  and  their  solubility 
in  a  third  component.  R.  T. 

Solubility  of  siliceous  dusts  and  the  inhibitory 
action  of  added  dusts.  A.  G.  R.  White  ho  use  (J. 
Ind.  Hyg.,  1938,  20,  556 — 565). — Suspensions  of  1  g. 
of  dust  (particle  size  0 — 6  ^.)  in  100  c.c.  of  1%  Na2C03 
were  kept  at  37°  and  the  rate  of  dissolution  was 
measured.  Flint  was  the  most  sol.  and  shale  dust 
least  sol.  The  addition  of  shale  and  coal  dusts  to  a 
quartz  suspension  reduced  the  rate  of  dissolution  by 
1 — 78%.  Gypsum,  which  reduced  the  pa  of  the 
suspension  from  12  to  8*5,  was  the  most  active ;  and 
the  effectiveness  of  shale  dust  increased  slightly  with 
its  fineness.  A^Og  and  fine  shale  dust  reduced  the 
Si02  content  of  silicate  solutions  under  identical 
conditions  by  94  and  21%  respectively.  E.  M.  K. 

Solubility  of  barium  oxalate  in  aqueous  salt 
solutions.  R.  W.  Money  and  C.  W.  Davies  (J.C.S., 
1938,  2098 — 2100). — The  solubility  of  BaC204,2H20 
has  been  determined  at  25°  in  aq.  KC1  and  KN03  of 
concn.  >0*1m.  and  in  aq.  MnS04  of  concn.  >0-005m., 
and  the  mean  ionic  activity  coeffs.  (/±)  of  BaC204 
are  deduced.  The  latter  are  in  accord  with  the 
empirical  equation  —log /+  =  2yT/(l  +  ^/I)  —  0*40/ 
(cf.  A.,  1939,  I,  79).  T*he  increase  in  solubility 
produced  by  MnC204  is  about  10  times  as  great  as 
with  aq.  KC1  of  the  same  ionic  strength,  and  is  in 
accord  with  the  dissociation  const,  of  MnC204  deduced 
from  conductivity  measurements  (A.,  1932,  912). 

J.  W.  S. 

Solvent  properties  of  aqueous  solutions  of 
paraffin- chain  salts.  I.  Solubility  of  trtxns- 
-  azobenzene  in  solution  of  cetylpyridinium  salts. 
G.  S.  Hartley  (J.C.S.,  1938,  1969— 1975).— The 
solubility  of  £ra?ts-azobenzene  (I)  in  0 — 0*5n.  solutions 
of  several  cetylpyridinium  salts  has  been  determined. 
Over  wide  concn.  ranges  the  ratio  of  (I)  to 
cetylpyridinium  ions  (II)  is  approx,  const,  and  of 
the  same  order  as  the  mol.  ratio  in  saturated  solutions 
of  (I)  in  paraffins  in  bulk.  The  ratio  varies  somewhat 
with  the  nature  of  the  anion,  indicating  a  modification 
of  the  solubility  by  the  ionic  environment.  The 
solubility  of  (I)  increases  rapidly  in  the  concn.  range 
over  which  transition  occurs  from  the  disperse  to  the 
micellar  state  of  (II).  The  concn.  at  which  this 
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increase  occurs  is  lowered  by  the  addition  of  NaCl 
or  Na2S04,  in  accord  with  theory.  The  compound 
NPh!NPh,C6H6  is  reported.  J.  W.  S. 

Electrochemistry  of  the  corrosion  of  partly 
immersed  zinc.  R.  S.  Thornhill  and  TJ.  R.  Evans 
(J.C.S.,  1938,  2109— 2114).— A  ‘‘dielectrode”  de¬ 
signed  for  the  determination  of  cathodic  and  anodic 
areas  on  partly  immersed  metal  is  described.  When 
Zn  is  freshly  washed  in  n-H2S04  and  partly  immersed 
in  0*00lN-NaCl  it  is  attacked  mainly  along  the 
meniscus  foot,  the  region  between  this  and  the 
meniscus  head  remaining  free  from  corrosion  for  at 
least  two  weeks  provided  that  evaporation  and  dis¬ 
turbance  are  avoided.  Electrical  measurements  in¬ 
dicate  that  all  regions  where  corrosion  is  observed 
are  anodic,  suggesting  that  corrosion  is  entirely 
electrochemical,  and  that  the  cathode  reaction  occurs 
almost  exclusively  at  the  meniscus  head,  where  O  is 
most  readily  supplied.  Places  on  the  lower  part  of 
the  specimen  which  escape  serious  attack  are  neutral, 
not  cathodic.  J.  W.  S. 

Corrosion  of  metals  by  salt  solutions  and 
natural  waters . — See  R.,  1939,  55. 

Liquid  sulphur  dioxide  as  a  solvent  for  in¬ 
organic  substances.  A.  I.  Schattenstein  and 
M.  M.  Viktorov  (Acta  Physicochim.  U.R.S.S.,  1937, 
7,  883 — 898). — The  solubility  of  87  inorg.  substances 
in  liquid  S02  has  been  qualitatively  determined,  and 
quant,  data  at  25°  are  recorded  for  the  solubility  of 
13  halides  of  Na,  K,  Li,  NH4,  Ca,  Sr,  Cs,  and  Rb. 

W.  R.  A. 

Solubility  in  the  solid  state  :  mixed  crystals. 
J.  A.  A.  Ketelaar  (Chem.  Weekblad,  1938,  35,  852 — 
859). — A  review.  S.  C. 

Diffusion  of  hydrogen  through  iron  at  temper¬ 
atures  between  780°  and  90°.  W.  L.  Hast  and 
W.  R.  Ham  :  (Physical  Rev.,  1937,  [ii],  51,  1015— 
1016). — Abrupt  changes  in  the  slope  of  the  log  (rate 
of  diffusionJ-T7"*1  curve  occur  at  767°,  729°,  and  200°. 
Near  200°  the  rate  decreases  markedly,  and  the 
decrease  in  the  rate  with  a  fall  in  temp,  to  90°  becomes 
very  small.  L.  S.  T. 

Possibilities  of  diffusion  of  gases  in  metals  and 
between  two  solid  phases.  W.  Baukloh  and 
B.  Knapp  (Metallwirts.,  1938,  17,  1302 — 1304). — A 
crit.  review  of  published  work.  Three  kinds  of 
diffusion,  through  the  grain  boundaries,  lattice,  or 
surface,  are  recognised.  E.  S.  H. 

Distribution  of  radium-D  between  crystals 
and  solutions  of  Ba(IOs)2.  A.  Polessitski  (Acta 
Physicochim.  U.R.S.S.,  1938,  8,  864 — 868). 
Measurements  of  the  distribution  in  the  presence  and 
absence  of  Ca(N03)2  in  the  solutions  are  in  agreement 
with  Ratner’s  thermodynamical  theory,  as  found 
previously  for  Ra  (A.,  1938,  I,  614).  F.  L.  U. 

Absorption  of  sulphur  dioxide  in  water. — See 
B.,  1939,  39. 

Mechanism  of  adsorption.  I.  New  theory  of 
adsorption.  B.  Gouguell  and  E.  Ruderhan 
(Acta  Physicochim.  U.R.S.S.,  1938,  8,  795 — 810).— 
The  theory  proposed  is  an  amplification  of  Ward’s 
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(cf.  A.,  1931,  1365),  in  which  slow  adsorption  is 
assumed  to  be  due  to  surface  migration  of  gas  mols. 
into  cracks  difficult  of  access  and  impermeable  to  vol. 
flow.  It  is  shown-  that  the  total  vol.  of  these  cracks 
must  be  considerable,  and  experiments  have  been 
devised  which  reveal  an  apparent  desorption  following 
an  increase  of  pressure.  The  existence  of  this  effect, 
which  is  predicted,  provides  experimental  support  for 
the  surface  crack  theory.  The  rate-determining 
process  in  adsorption  is  surface  migration  into  the 
cracks.  The  energy  requirements  of  the  process  are 
satisfied  by  postulating  the  formation  of  multimol. 
layers.  The  diminution  of  the  abs.  adsorption  some¬ 
times  observed  at  low  temp,  is  explained  by  the 
effective  blocking  of  the  cracks  owing  to  the  greatly 
diminished  rate  of  diffusion,  thus  reducing  the  avail¬ 
able  area.  The  new  theory  provides  an  escape  from 
the  improbabilities  inherent  in  the  theory  of  “  activ¬ 
ated  adsorption.”  E.  L.  U. 

Conditions  of  phase  equilibrium  in  systems 
containing  halides  and  free  halogens.  II.  Dis¬ 
tribution  of  bromine  between  aqueous  potassium 
bromide  and  benzene.  A.  I.  Lichatscheva  and 
G.  P.  Ltttschinski  (J.  Gen.  Chem.  Russ.,  1938,  8, 
916 — 923). — The  solubility  of  Br  in  aq.  KBr  is 
oc  [KBr].  In  the  system  C6H6-Br-H20  the  [Br]  of 
the  C6H6  layer  varies  parallel  with  that  of  the  aq. 
layer,  but  the  partition  coeff.  falls  as  the  [Br]  of  the 
latter  rises.  The  [Br]  of  the  C6H6  layer  in  the  system 
CgH6*-Br-KBr-H20  varies  inversely  as  the  concn. 
of  aq.  KBr.  The  ^-composition  curves  of  the  system 
KBr-Br-H20  at  20°  are  given.  R.  T. 

Adsorption  of  gases  from  very  low  to  very  high 
pressures.  H.  Zeise  (Z.  Elektrochem.,  1938,  44, 
912 — 913).  A.  von  Antroboee  (ibid.,  913 — 914). — 
Polemical  (cf.  A.,  1936,  1063;  1938,  I,  569). 

E.  S.  H. 

Heats  of  adsorption  of  gases  by  chromic  oxide 
at  low  temperatures.  R.  A.  Beebe  and  D.  A. 
Dowden  (J.  Amer.  Chem,  Soc.,  1938,  60,  2912 — 
2922). — The  vals.  obtained  for  the  adsorption  of 
A,  H2>  D2)  CO,  N2,  and  02  indicate  that  the  gases 
(excepting  A)  are  adsorbed  in  part  in  the  activated 
state  even  at  —183°.  Time-temp,  curves  for  a 
partly  covered  surface  at  —183°  indicate  that  CO, 
N2>  and  02  are  adsorbed  initially  in  the  van  der 
Waals  state  and  undergo  a  slow  change  into  a  state 
of  activated  adsorption.  The  activation  energy  of 
this  slow  surface  change,  estimated  from  heat 
measurements  with  CO  at  —183°  and  —195°,  is 
180 — 690  g.-cal.  per  mol.  The  rate- controlling 
process  may  be  a  slow  activated  adsorption  or  surface 
diffusion.  The  mutual  influence  of  CO  and  02  on 
their  heats  of  adsorption  has  been  investigated. 

E.  S.  H. 

Thermodynamic  equation  of  the  adsorption 
isotherm  of  two  ions,  E.  N.  Gabon  (J,  Phys. 
Chem.  Russ.,  1938,  11,  782— 792).— Simultaneous 
adsorption  of  two  ions  is  treated  thermodynamically. 

J.  J.  B. 

Sorptive  properties  and  character  of  porosity 
of  active  charcoal  obtained  from  sugar  by  the 
method  of  inorganic  additions.  E.  D.  Z averin a 
(J.  Phys.  Chem.  Russ.,  1938,  11,  629— 637).— Sugar 


was  heated  with  salts  in  C02  at  600°  or  850°  for 
1  hr.  The  hdsorptive  capacity  of  the  C  obtained  for 
I,  PliOH,  methylene-blue,  and  for  C6H6  at  high 
v.p.,  increases  with  the  ratio  ZnCl2 :  C12H22011}  and  that 
for  CcH6  at  low  gas  pressures  is  a  max.  when  the  mol. 
ratio  ZnCl2  :  sugar  =  1.  Presumably  the  excess  of 
ZnCl2  over  1  mol.  causes  an  extension  of  the  pores 
involving  a  decrease  of  the  active  surface  of  the  C. 

1  mol.  of  ZnCls  5  mols.  of  NaCI  or  KC1  activate  C 
less,  and  lZnCl2  +  5NH4C1  slightly  more,  than 
lZnCl2  alone.  ZnBr2  and  Znl2  are  as  effective  as 
ZnCl2,~  Zn(N03)2  less~  and  ZnS04  least.  Much  less 
active  are  other  salts,  K2C03>CuS04>KI. 

The  yield  of  C  is  >100  g.  per  mol.  of  sugar  when 
ZnCl2,  Znl2,  NH4C1,  or  NH4SCN  is  used ;  it  is  very 
small  with  Zn(N03)2  or  K^COg.  J.  J.  B. 

Binary  systems.  II.  Heats  of  adsorption 
from  mixtures  of  toluene  and  acetic  acid  by 
charcoal  and  silica  gel.  III.  Adsorption  and 
beats  of  adsorption  from  mixtures  of  methyl 
alcohol  and  water  by  activated  charcoal  and 
silica  gel.  IV.  Adsorption  from  mixtures  of 
toluene  and  acetic  acid  by  de-ashed  animal 
charcoal.  J.  G.  Kane  and  S.  K.  K.  Jatkar  (J. 
Indian  Inst.  Sci,  1938,  21,  A,  385—394,  407—411, 
413 — 416;  cf.  A.,  1939,  I,  21). — II.  Heats  of  adsorp¬ 
tion  of  PhMe-AcOH  mixtures  by  Si02  gel,  animal 
and  sugar  charcoals  have  been  determined.  The 
curve  relating  deviation  of  observed  heat  of  adsorption 
from  that  calc,  from  the  heats  of  wetting  of  the 
components  and  composition  of  the  mixture  is  similar 
to  the  adsorption  isotherm  for  Si02  and  animal  C, 
but  not  for  sugar  C,  where  PhMe  has  a  higher  heat 
of  wetting  and  is  preferentially  adsorbed.  The 
compositions  of  mixtures  giving  max.,  zero,  and  min. 
deviations  for  animal  and  sugar  C  correspond  with 
complexes  of  PhMe  with  1  to  4  (AcOH)2. 

HI.  Similar  tests  have  been  made  with  MeOH- 
H20  mixtures  adsorbed  on  Si02  gel  and  on  Norite. 
The  adsorption  isotherm  and  the  curve  relating 
heat  of  adsorption  with  composition  for  Norite 
confirm  the  existence  of  Me0H,2H20.  Vais,  of 
sp.  gr.  of  MeOH  solutions  at  30°  are  tabulated. 

IV.  Animal  C  de-ashed  with  HE  and  activated 
gives  an  adsorption  isotherm  with  PhMe-AcOH 
mixtures  the  reverse  of  that  obtained  with  sugar  C, 
indicating  that  the  former  preferentially  adsorbs 
AcOH  and  the  latter  PhMe.  E.  H. 

Adsorption  of  methylene-blue  by  active  carbon. 
M.  V.  C.  Sastri  (Current  Sci.,  1938,  7,  228).— The 
adsorption  of  methylene -blue  on  active  C  is  accom¬ 
panied  by  a  fall  of  p3  owing  to  liberation  of  HC1. 
The  adsorption  is  a  min.  at  an  equilibrium  p3  of 
3-75,  and  then  rises  rapidly  in  the  p3  range  3*75 — 
3*97.  F.  J.  G. 

Adsorption  of  organic  acids  by  silica  gel. 
E.  N.  Gabon  (J.  Phys.  Chem.  Russ.,  1938,  11,  651 — 
653). — Empirical  equations  are  put  forward  for 
Bartell  and  Fu’s  measurements  (cf.  A.,  1929,  757). 

J.  J.  B. 

Inner  adsorption  in  salt  crystal  systems.  VT. 
D.  Balarev  (Z.  anal.  Chem.,  1938,  115,  104 — 
117  ;  cf.  A.,  1937, 1,  25).— Adsorption  at  the  external 
surface  of  single  crystals  or  macro-particles  etc. 
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(external  adsorption)  should  be  differentiated  from 
that  at  the  inner  surfaces  of  a  solid  system  pr  aggregate 
of  particles.  <e  Sorption  ”  should  be  used  only  for 
absorption  in  the  lattice  or  migration  between  the 
ions  of  the  lattice  or  an  amorphous  mass.  The 
pptn.  of  BaS04  from  dil.  H2S04  under  .conditions 
most  favourable  to  obtaining  a  pure  ppt.  is  discussed 
in  relation  to  the  theory  of  inner  adsorption.  The 
Winkler  process  for  gravimetric  analysis  is  criticised. 
The  Njegovan  method  of  pptn.  from  cone,  solutions 
(A.,  1928,  497)  possesses  all  the  disadvantages  of  a 
process  involving  a  compensation  of  errors. 

L.S.T. 

Adsorption  with,  a  specimen  of  barium  sul¬ 
phate  provided  by  Mile,  de  Brouckere.  I.  M. 
Kolthoff  and  A.  H.  Bushey  (Bull.  Soc.  chim. 
Belg.,  1938,  47,  689—701). — Experiments  on  de¬ 
hydration  by  heat  and  adsorption  of  KC1,  and 
measurements  of  sp.  surface,  gave  results  in  general 
agreement  with  those  obtained  with  material  prepared 
by  the  authors  (A.,  1936,  1064),  and  entirely  at 
variance  with  those  of  de  Brouckere  (ibid.,  423). 

E.  L.  U. 

Adsorbent  properties  of  barium  sulphate.  II. 
L.  de  Brouckere  (Bull.  Soc.  chim.  Belg.,  1938,  47, 
702 — 716). — Specimens  of  BaS04  prepared  by 
Kolthoff,  examined  microscopically,  present  a  cryst. 
form  different  from  that  of  the  author’s  preps.,  and 
have  a  much  smaller  sp.  surface.  Further  experi¬ 
ments  indicate  that  the  preliminary  treatment  given 
by  Kolthoff  and  Bushey  (cf.  preceding  abstract) 
greatly  reduced,  the  absorbent  properties  of  both 
their  own  material  and  that  provided  by  the  author. 

F.  L.  U. 

Influence  of  the  fine  structure  of  adsorption 
layers  on  the  adherence  of  microscopic  particles. 
A.  von  Buzagh  (Kolloid-Z.,  1938,  85,  318 — 324). — 
Published  work  is  summarised.  E.  S.  H. 

Sorption  of  surface  films  of  aliphatic  com¬ 
pounds  of  high  mol.  wt.  by  a  solid  disperse 
phase.  I.  Use  of  two-dimensional  manometry 
for  sorption  analysis.  Kinetics  of  sorption.  II. 
Sorption  isotherms.  Desorption.  A.  Achmatov 
(J.  Phys.  Chem.  Russ.,  1938,  11,  745 — 757,  758 — 
771). — I.  If  the  floating  barrier  separating  the 
contaminated  from  the  pure  H20  surface  is  rigidly 
connected  with  a  dynamometer  coil,  the  two-di¬ 
mensional  pressure  p  is  measured  by  the  current 
required  to  prevent  turning  of  the  coil.  This  method 
is  better  than  those  generally  used.  The  p  of  oleic 
acid  monolayers  on  O-OIn-HCI  decreases  when  C 
powder  is  put  on  the  surface.  The  decrease  is  oc  the 
mass  of  C  and  is  the  larger  the  finer  is  the  powder ; 
it  is  nearly  complete  within  30 — 60  min.  Myristic 
instead  of  oleic  acid,  and  surface  potentials  instead 
of  surface  pressure,  can  be  used. 

II..  The.  decrease  of  p  at  various  p  vals.  gives  the 
sorption  isotherm.  An  extrapolation  of  the  curve 
gives  for  the  max.  sorption  10~^  mol.  of  oleic,  or 
2*5  X  HH  mol.  of  myristic  acid  per  1  g.  of  G  C 
takes  up  5000  times  as  much  substance  as  does  S 
or  talc.  A  part  of  the  substance  sorbed  returns 
to  the  surface  when  p  is  reduced.  HGL  from  the 
solution  is  sorbed  along  with  the  monolayer .  Sorption 


of  surface  films  by  C  may  be  used  for  cleaning  surfaces. 
Myristic  acid  monolayers  are  sol.  in  H20  and  (less 
so)  in  dil.  HCL;  the  amount  dissolved  in  3 — 4  hr. 
increases  linearly  with  p.  J.  J.  B. 

Thermal  properties  and  beats  of  adsorption  of 
films  on  vitreous  silica.  W.  G.  Palmer  (Proc. 
Roy.  Soc.,  1938,  A,  168,  190— 206).— Adsorption 
isotherms  of  C6H6,  COMe2,  and  MeOH  are  measured 
from  25°  to  70°.  Vais,  of  thermal  expansion,  com¬ 
pressibility,  and  variation  of  lateral  force  are  calc, 
and  are  compared  with  similar  properties  of  the  bulk 
phases.  Heats  of  adsorption  are  calc,  from  the  temp, 
variation  of  adsorption  potential.  G.  D.  P. 

Kinetics  of  tbe  formation  and  solvation  of  two- 
dimensional  colloids.  P.  F.  Pochil,  T.  J.  Silber- 
man,  and  D.  L.  Talmud  (Acta  Physicochim.  U.R.S.S., 
1937,  7,  849 — 866). — Methods  by  which  two-dimen¬ 
sional  colloids  can  be  obtained  by  condensation  in 
the  process  of  double  decomp,  are  described.  These 
have  been  employed  in  the  formation  of  colloids  of 
silicic  acid,  Fe(OH)3,  Al(OH)3,  Ba  and  Ag  myristate, 
and  combinations  of  cetyl  alcohol  with  Ag  and  Ba. 
The  kinetics  of  formation  of  these  colloids,  measured 
by  static  and  dynamic  methods  involving  the  decrease 
in  the  surface  pressure  of  monolayers  due  to  aggreg¬ 
ation  of  mols.  in  the  latter,  indicate  (a)  the  total  no. 
of  aggregating  mols.  in  the  monolayer,  (6)  the  order 
of  magnitude  of  the  particles  of  the  colloid.  In¬ 
dividual  aggregates  consist  of  ~1000  mols.  The 
connexion  is  discussed  between  the  formation  and 
properties  of  a  two-dimensional  colloid  with  the 
solvation  of  the  polar  groups  in  the  monolayer,  and 
with  the  adsorption  of  the  excess  ions  of  a  given 
charge.  W.  R.  A. 

Molecular  interaction  in  mixed  monolayers  on 
aqueous  subsolutions.  I.  Mixtures  of  alcohols, 
acids,  and  amines.  W.  D.  Harkins  and  R.  T. 
Florence.  II.  Unstable  mixtures  with  un¬ 
saturated  acids.  R.  T.  Florence  and  W.  D. 
Harkins  (J.  Chem.  Physics,  1938,  6,  847—856, 
857 — 860). — Mixed  films  of  long-chain  alcohols, 
acids,  and  amines  on  aq.  solutions  of  pa  3  and  pa  9*5 
have  been  examined.  In  general  a  mixture  of  two 
liquid  films  gives  a  monolayer  of  the  same  type  with 
the  mean  mol.  area.  A  liquid  expanded  film  is  con¬ 
densed  by  adding  a  substance  which  gives  a  condensed 
film ;  this  condensing  action  increases  with  the  hydro¬ 
carbon  chain  length  and  an  acid  film  is  condensed 
more  by  added  alcohol  than  by  the  corresponding 
acid.  Only  in  amine-acid  mixtures  is  there  evidence 
of  chemical  reaction.  A  1  :  1  mixture  of  stearyl 
alcohol  and  stearic  acid  “  freezes  at  a  much  larger 
area  than  the  film  given  by  either.  Ca"  in  the 
solution  of  pa  9*5  tend  to  cause  formation  of  solid 
films. 

n.  Oleic  acid,  in  admixture  with  a  saturated  long- 
chain  acid,  alcohol,  or  amine,  can  be  squeezed 
completely  out  of  the  mixed  film  by  compression, 
indicating  that  oleic  acid  is  bound  more  weakly  to  the 
other  mols.  than  they  are  to  each  other.  Since  the 
presence  of  a  double  linking  has  previously  been  shown 
to  confer  greater  energy  of  binding  between  mols.,  it  is 
concluded  that  the  shape  of  oleic  acid  is  responsible  for 
the  decrease  in  the  energy  of  binding.  It  has  a  cis 
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structure,  one  9-C  chain  being  bent  back  with  respect 
to  the  other  9-C  chain.  On  the  other  hand,  elaidic 
acid  has  a  tram  structure  and  its  energy  of  binding 
should  be  intermediate  between  those  of  oleic  and 
stearic  acids  and,  accordingly,  it  should  not  be,  and 
in  fact  is  not,  squeezed  out  of  mixed  layers  completely 
by  compresssion.  W.  R.  A. 

Pressure-area  relations  for  unimolecular  films 
of  tri-p-tolyl  phosphate  and  related  com¬ 
pounds.  H.  E.  Ries,  jun.  (J.  Amer.  Chem.  Soc., 
1938,  60,  3087— 3088).— (p-C6H4Me)3P04  forms 

readily  compressible  films  on  H20,  whilst 
( p - C 0H 4Me )3P 0 3  and  (p - C6H4Me)3P03S  have  poor 
film-forming  properties.  An  important  contribution 
to  the  polarity  of  the  mol.  appears  to  be  made  by  the 
P!0  group.  E.  S.  H. 

Electrical  properties  of  stearate  films  deposited 
on  metal.  E.  F.  Porter  and  J.  Wyman,  jun.  (J. 
Amer.  Chem.  Soc.,  1938,  60,  2855 — 2869). — Voltage 
measurements  of  circuits  involving  X  and  Y  films 
show  that  the  potentials  of  the  films  are  neutralised 
by  contact  with  polar  liquids  (but  not  CGHG),  although 
they  reappear  after  the  films  are  separated  from  the 
liquids.  Contact  potentials  induced  in  X  and  Y 
films  are  not  abolished  by  dipping  in  Hg,  but  those  in 
Y  films  are  abolished  by  contact  with  H20  or  CHC13. 
When  a  p.d.  is  applied  between  slide  and  liquid  during 
building  of  a  film,  the  potential-layer  curves  are 
displaced  without  alteration  of  shape  after  the  first 
three  layers.  I  or  7  films  containing  Pb  fail  to 
develop  large  contact  potentials  under  all  conditions. 
Impedance  measurements  at  frequencies  of  1  and 
0*244  megacycles  show  no  significant  difference 
between  X  and  Y  films.  The  dielectric  const,  is 
about  2*5.  X  and  Y  films  have  the  same  breakdown 
voltages,  which  increase  with  the  thickness  of  films  in 
contact  with  Hg,  and  correspond  with  fields  of  the 
order  of  106  v  .  per  cm.  Apparent  breakdown  voltages 
of  films  in  contact  with  H20  are  nearly  independent 
of  thickness.  The  sp.  d.c.  resistance  of  X  and  Y 
films  is  about  1013  ohms.  E.  S.  H. 

Dipole  moment  and  surface  potentials.  M. 
Gerovich,  A.  Frumkin,  and  D.  Vargin  (J.  Chem. 
Physics,  1938,  6,  906).— Surface  potential  (70)-area 
curves  are  given  for  mixtures  of  co-bromohexadecoic 
acid  (I)  and  palmitic  acid  (II)  on  0*01n-HC1.  Mixed 
films  containing  <50%  of  (I)  were  stable.  Ad¬ 
mixture  of  (I)  causes  a  large  decrease  of  the  positive 
VQ  of  (II) ;  higher  concns.  of  (I)  cause  F0  to  become 
negative  but  the  negative  effect  disappears  if  the 
surface  area  is  increased.  Similar  curves  were 
obtained  with  (II)  and  Br[CH2]12-C02H, 
Br*[CH2]14*C02H,  and  I'[CH2]u*C02H,  and  with  cetyl 
alcohol  and  Br*[CH2]14*OH.  Addition  of  these 
<o-compounds  causes  a  gradual  transition  from  a 
condensed  to  an  expanded  film.  The  effective  dipole 
moments  of  each  C\Br  linking,  p '==  (70  —  Fa)/4 n?i9 
where  V1  is  the  surface  potential  of  the  mixed  film* 
V0  that  of  the  pure  components,  and  n  is  the  no.  of 
mols.  of  ta-compound  per  sq.  cm.,  have  been  evaluated. 

W.  R.  A. 

Layers  of  grains  on  mercury.  Possibility  of 
realising,  on  the  thin  layers,  the  three  principal 
dimensions  of  molecules.  H.  Devatjx  and  L. 


Palltj  (J.  Phys.  Radium,  1938,  [vii],  9,  441 — -446). — 
By  depositing  on  a  Hg  surface  a  substance  of  which 
the  grains  are  very  similar,  a  layer  of  single  particles 
can  be  obtained  on  which  experiments  parallel  to  those 
made  on  unimol.  layers  can  be  effected.  Investig¬ 
ation  by  this  method  allows  the  prediction  of  various 
phenomena  of  unimol.  layers.  W.  R.  A. 

Electrical  conductivity  and  structure  of  thin 
metal  films  deposited  from  vapour.— See  B.,  1939, 
56. 

Surface  tension  of  dilute  solutions.  W.  C, 

Fisher  and  C.  A.  Mackay  (Canad.  J.  Res.,  1938,  16, 
A,  207—214). — Measurements  of  the  change  of  surface 
tension  with  age  of  surface  have  been  made  with 
lauric  acid  and  with  aq.  solutions  of  butyric  and 
lauric  acids,  Na  oleate,  and  MeOAc.  The  results 
support  Milner’s  hypothesis.  D.  F.  R. 

Interfacial  tensions  of  some  mercury-hydro¬ 
carbon  oil  [systems],  F.  A.  Heuman  (Res.  Stud. 
State  Coll.  Washington,  1938,  6,  102;  cf.  A.,  1937, 
I,  300). — The  interfacial  tension  (y)  against  Hg  for 
refined  medicinal  oils  is  about  365  dynes  per  cm.  at 
25°  and  decreases  almost  linearly  with  rise  of  temp., 
becoming  ~350  dynes  per  cm.  at  125°.  For  motor 
oils  y  is  339 — 350  dynes  per  cm.  at  25°  but  decreases 
irregularly  with  rise  of  temp.  .  For  some  samples  y 
is  const,  or  increases  between  50°  and  75°,  but  in  all 
cases  it  decreases  very  rapidly  above  100°.  At 
higher  temp,  y  for  a  given  motor  oil  decreases  as  the 
period  of  contact  with  Hg  is  prolonged.  It  is  inferred 
that  motor  oils  are  richer  in  adsorbable  components 
than  medicinal  oils.  J.  W.  S. 

Detergent  action  of  soaps.  I.  Interfacial 
tensions  of  pure  soap  solutions.  B.  S.  Kulkarni 
and  S.  K.  K.  Jatkar  (J.  Indian  Inst.  Sci.,  1938,  21, 
A,  395 — 405). — The  relative  lowering  of  interfacial 
tension  between  CGHR  and  H20  by  a  series  of  Na  and 
K  soaps  has  been  determined  and  is  found  to  be 
systematically  >  the  lowering  of  y  between  H20  and 
air.  The  results  are  discussed  in  the  light  of  previous 
theories  and  explanations  are  suggested  for  the  max. 
activity  of  Na  and  K  myristates,  for  increased  activity 
due  to  unsaturation,  presence  of  OH,  and  replacement 
of  Na  by  K,  in  the  soap  mol.  F.H. 

Changes  in  the  contact  angle  and  in  the  wetting 
time  in  the  electro-amalgamation  of  gold. 

I.  N.  Plaksin  and  M.  A.  Koshttchova  (Ann.  Sect. 
Platine,  1938,  No.  15,  101—111). — The  cosine  of  the 
angle  of  contact  of  a  drop  of  Hg  on  a  Au  foil  cathode 
increases  from  0-906  to  0*951  as  the  potential  rises  from 
— 0*2  to  —2  v.,  and  then  gradually  falls  to  0-883  as 
the  potential  rises  further  to  — 6*5  v. ;  the  reverse 
effects  are  observed  with  a  Au  anode.  The  rate  of 
amalgamation  of  Au  in  crushed  ores  is  approx, 
doubled  bv  connecting  the  Hg  with  a  cathode  (p.d. 
2—7  v.),  in  0*05%  NaCl.  R,  T. 

Cation  effect  at  boundaries  of  acidoid  char¬ 
acter.  F.  Seelich  (Kolloid-Z.,  1938,  85,  268 — 271) 
—The  influence  of  electrolytes  on  the  interfacial 
tension  between  aq.  and  non-aq,  liquid  phases  has 
been  measured.  Small  amounts  of  alkali  or  alkaline- 
earth  salts  lower  the  interfacial  energy  and  stabilise 
the  two-phase  system  ;  the  effectiveness  of  the  cation 
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increases  with  increasing  valency,  and  the  optimum 
salt  eoncn.  for  stabilisation  decreases.  The  effects 
are  reversed  at  higher  salt  concns.  The  role  of 
hydration  in  these  phenomena  is  discussed. 

E.  S.  H. 

Physicochemical  action  of  ultrasonic  waves. 
E.  Hiedemann  (Arch.  Eisenhiittenw.,  1938 — 9,  12, 
185 — 193). — A  review  of  recent  work.  A.  R.  P. 

Results  and  application  of  low-temperature 
research  (cryolysis)  to  colloids,  L.  Holzapfel 
(Kolloid-Z.,  1938,  85,  272— 278).— Published  work, 
particularly  on  the  changes  produced  in  the  state  of 
aggregation  and  the  degree  of  their  reversibility,  is 
reviewed.  E.  S.  H, 

Chemical  reactions  of  colloidally  dissolved 
substances  .  V.  Theory  of  the  kinetics  of  chemi¬ 
cal  reactions  between  hydrosols  and  macro¬ 
surfaces.  V.  N.  Skvortzov  (J.  Phys.  Chem.  Russ., 
1938, 11,  654—663  ;  cf.  A.,  1936,  1338).— The  reaction 
occurs  either  on  the  surface  of  colloid  particles  and 
then  depends  on  the  rate  of  dissolution  of  the  macro¬ 
surface  in  the  intermicellar  liquid,  or  on  the  macro¬ 
surface  and  then  depends  on  the  dissolution  of  the 
colloid.  Kinetic  equations  for  these  reactions  are 
given  and  tested  in  a  reaction  between  a  Ag  plate  and 
a  Raffo  S  sol.  The  real  reaction  consists  of  S306"  + 
2S  =  S506"  and  S506"  +  4Ag  =  2Ag2S  +  S30R"  ;  its 
rate  agrees  with  the  theory.  J.  J.  B. 

Colloidal  physics  of  disperse  gases.  R.  Auer¬ 
bach  (Physikal.  Z.,  1938,  39,  875 — 876). — A  review 
of  the  possible  methods  of  obtaining  gases  in  a  finely 
disperse  state  is  given.  It  is  possible  to  obtain 
colloidal  gases  by  condensation  from  the  mol.  state 
e.g.y  by  chemical,  electrochemical,  or  biological 
reactions,  or  by  physical  changes  of  state.  The 
effect  of  surface-active  substances  is  shown. 

A,  J.  M. 

Inversion  of  a  three-phase  emulsion.  J.  M. 
Andreas  (J.  Chem.  Educ.,  1938,  15,  523). — When 
equal  vols.  of  the  three  layers  obtained  by  shaking 
xylene,  Me  OH,  and  saturated  aq.  K2C03  are  sealed 
in  a  test-tube  and  shaken,  the  type  of  emulsion 
produced  depends  on  the  manner  of  shaking. 

L.  S.  T. 

Colloidal  Prussian-blue.  T.  R.  Bolam  and  W. 
Taylor  (Trans.  Faraday  Soc.,  1939,  35,  268 — 276).— 
The  peptisation  of  ‘ *  insoluble  ”  Prussian-blue  by 
H2C204  to  give  stable  sols  is  due  to  adsorption  of 
H4Fe(CN)6  on  the  colloidal  particles.  H'  ions  are 
liberated  from  the  micelles  by  neutral  salts  in  the  order 
Cs  >  K  >  Na  >  Li.  The  liberation  attains  a  max. 
val.  dependent  on  the  nature  of  the  cation  and 
originates  by  interchange  between  salt  cations  and 
either  H  (counter)  ions  of  the  adsorbed  acid  or  H 
ions  introduced  into  the  crystal  lattice  by  interaction 
of  H2C204  and  some  of  the  Fe*#*  atoms.  The  replacing 
and  coagulating  powers  are  in  the  same  order  Pb  > 
Mg  >  K  >  Na  >  Ii.  W.  R.  A. 

Properties  of  colloidal  carotene  solutions.  P. 
Karrer  and  W.  Straus  (Helv.  Chim.  Acta,  1938, 
21,  1624  1636).  The  max.  in  the  absorption  bands 

of  aq.  a-carotene  sols  vary  between  5100  and  4900  a. 


and  4650  and  4600  a.  respectively.  A  sol  with 
absorption  max.  at  4900  a.  is  yellow  and  clear, 
whilst  that  with  max.  at  5100  a.  is  turbid,  being 
green  by  reflected  light  and  reddish -yellow  by  trans¬ 
mitted  light.  The  widths  and  intensities  of  the 
bands  vary  more  for  aq.  solutions  than  for  solutions 
in  org.  solvents.  In  presence  of  Na  cholate  max. 
appear  at  5300,  4960,  4610,  and  4300  A.  On  keeping 
at  higher  temp,  and  especially  in  light  the  colour  of 
the  sols  gradually  disappears  owing  to  oxidation. 
The  corresponding  absorption  bands  of  (3 -carotene 
vary  between  5100  and  5350  a.  and  from  4750  to 
4880  a.  respectively,  and  the  sols  vary  in  colour  from 
yellow  to  red.  These  sols  are  much  less  sensitive  to 
light  and  heat  than  are  a-carotene  sols.  The  oxidation 
of  both  a  and  p-carotene  sols  is  retarded  by  addition 
of  ascorbic  acid  or  lecithin.  The  effects  of  additions 
of  these  and  other  materials  are  discussed. 

J.W.S. 

Action  of  hydrochloric  acid  on  colloidal  silicic 
acid.  V.  N.  Krestinskaja  and  N.  E.  Natanson 
(Acta  Physicochim.  U.R.S.S.,  1937,  7,  915 — 936). — 
The  action  of  HC1  as  (i)  coagulating  agent,  (ii)  stabilis¬ 
ing  agent,  and  (iii)  peptising  agent  has  been  studied 
on  Si02  sols.  Only  cone.  HC1  produces  coagulation. 
Experiments  on  transference  and  cataphoresis  show 
that  HC1  may  abolish,  but  does  not  reverse,  the  charge. 
Dialysis  experiments  indicate  further  that  HC1  does 
not  promote  the  disintegration  of  the  micelles.  The 
stabilising  action  of  HC1  is  attributed  to  the  strength¬ 
ening  of  the  hydrophilic  properties  of  the  sols,  which 
can  be  due  to  (a)  appearance  of  freshly  formed 
H2Si03,  (6)  transition  of  the  H2Si03  to  a  different 
form  of  higher  solubility,  and  (c)  removal  of  charge 
from  the  micelles.  Addition  of  small  amounts  of 
NaOH  increases  the  7)  of  Si02  sols,  whilst  small 
additions  of  HC1  reduce  it.  This  is  attributed  to  the 
effect  of  electro-viscosity  which  increases  with  the 
dissociation  of  H2Si03,  and  decreases  when  the  latter 
is  reduced.  W.  R.  A. 

Action  of  alcohol  on  colloidal  systems  con¬ 
taining  hydrophilic  particles.  W.  Heller  and 
]fi.  Vassy  (Compt.  rend.,  1938,  207,  991 — 994). — 
The  optical  density  ($)  of  a  gelatin  sol  containing 
EtOH  reaches  a  const,  val.  on  keeping  at  a 
const,  temp.  (25°)  after  cooling  (10  min.  at  6°)  much 
more  rapidly  than  after  heating  (10  min.  at  40°). 
The  S  changes  resemble  V  changes  under  similar 
conditions  in  a  sol  without  EtOH  (cf.  Heymann,  A., 
1936,  427) ;  they  are  ascribed  to  simultaneous  vari¬ 
ations  of  [H20]  and  [EtOH]  in  the  micelles.  It  is 
inferred  that  the  appearance  of  hydrophobic  properties 
on  addition  of  EtOH  is  due,  not  to  dehydration  of  the 
particles,  but  to  absorption  of  the  EtOH. 

A.  J.  E.  W. 

Stability  of  organosols.  H.  Erbring  and  K. 
Wenstop  (Kofloid-Z.,  1938,  85,  342 — 350). — The 
coagulating  influence  of  a  series  of  aliphatic  alcohols 
(Ca — C8)  on  sols  of  polystyrene  (I),  caoutchouc  (II), 
and  cellulose  acetate  (III)  in  different  org.  media  has 
been  determined  by  nephelometric  titration.  With 
(HI)  the  coagulating  power  of  the  alcohol  increases 
with  increasing  mol.  wt.,  but  the  reverse  order  holds 
for  (I)  and  (H).  Simple  relations  between  the 
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coagulating  power  and  the  dielectric  properties  of  the 
alcohol  and  dispersion  medium  are  deduced. 

E.  S.  H. 

Protective  colloids.  E.  Sauer  and  W.  Aldinger 
(Kolloid-Z.,  1938,  85,  295 — 309). — The  adsorption  of 
protective  colloids  by  isodisperse  clay  suspensions 
has  been  determined  by  separation  of  the  excess  of 
colloid  by  centrifuging;  adsorption  isotherms  have 
been  established  for  gum  arabic,  gelatin,  and  dextrin. 
The  sedimentation  vol.  increases  with  concn.  of 
suspension  more  slowly  than  is  required  for  a  linear 
relation,  and  is  greater  for  large  than  for  small  particle 
sizes.  This  behaviour  is  related  to  the  hydration 
of  the  clay  particles.  With  increasing  concn.  of 
protective  colloid,  the  electrophoretic  migration 
velocity  of  the  protected  particles  reaches  that  of  the 
added  colloid  at  a  concn.  which  is  also  reflected  in  a 
change  of  direction  of  the  sedimentation-vol.  curve. 
Coagulation  of  the  suspensions  by  electrolytes  is 
accelerated  by  addition  of  amounts  of  colloid  <  are 
required  for  protection.  E.  S.  H. 

Colloid  chemistry  in  the  service  of  starch 
research.  M.  Samec  (Kolloid-Z.,  1938,  85,  247 — 
251). — A  lecture.  E.  S.  H. 

Physical  chemistry  of  starch  and  bread- 
making.  XXX.  Disintegration  of  paste  in  two 
stages  ;  in  the  first  the  X-ray  spectrum  changes, 
in  the  second  the  starch  granules  swell.  Puffed 
cereals.  J.  R.  Katz  and  J.  Seiberlich  (Z.  physikal. 
Chem.,  1938,  183,  146 — 152). — The  question 
previously  discussed  (cf.  A.,  1934,  843),  whether 
phase  changes  in  the  paste  precede  or  are  subsequent 
to  swelling,  is  reviewed,  and  X-ray  experiments  are 
described  which  support  the  earlier  conclusions.  If 
starch  is  air-dried  at  room  temp,  and  then  at  higher 
temp.,  changes  take  place  whereby  the  H20-insol. 
and  slightly  turgescible  granules  become  H20-sol. 
The  heated  starch  is  less  hygroscopic  than  the  un¬ 
treated  starch.  The  X-ray  spectrum  of  the  former, 
although  blurred,  is  similar  to  that  of  the  latter,  and 
only  by  rapid  heating  to  180—200°  is  a  7  spectrum 
obtained.  In  the  manufacture  of  puffed  cereals  the 
granules  are  heated  rapidly  and  chilled,  steam  being 
removed  at  the  same  time  to  prevent  condensation 
and  subsequent  pasting  of  the  starch.  Puffed  cereals 
give  a  typical  7  spectrum.  C.  R.  H. 

Swelling  and  solubility  of  high-molecular 
substances.  W.  L.  H.  Moll  (Kolloid-Z.,  1938,  85, 
335 — 341). — Experiments  with  17  substances  in  64 
org.  media  show  that  the  graph  obtained  by  plotting 
surface  tension  against  the  dielectric  function  p2/e  of 
the  medium  can  be  divided  into  regions  representing 
solubility,  swelling,  or  no  change.  E.  S.  H. 

Results  of  ultracentrifuging  and  diffusion  for 
protein  chemistry.  T.  Svedberg  (Kolloid-Z.,  1938, 
85,  119 — 128).— A  summary  of  published  work,  with 
special  reference  to  the  determination  of  mol.  wt. 

E.  S.  H. 

Significance  of  viscosity  in  the  elucidation  of 
the  structure  of  colloidal  solutions.  W.  Philip- 
poef  (Kolloid-Z.,  193S,  85,  324— 328).— A  discussion. 

E.  S.  H. 


Structure  formation  in  lyophobic  sols.  I7  II. 
A.  I.  Rabinerson  (Acta  Physicochim.  U.S.S.R.,  1938, 
8,  733 — 751,  751—762). — I.  Structures  formed  by 
the  disperse  phase  are  compact  or  spatially  extended 
according  to  whether  ,  lowering  of  the  ^-potential  is 
general  or  localised,  thus  permitting  aggregation  to 
occur  at  all  possible  points  of  contact,  or  at  a  limited 
no.  only.  Thixotropic  changes  are  explained  in 
accordance  with  this  view.  Conversion  of  extended 
into  compact  aggregates  is  illustrated  by  the  gels  of 
benzopurpurin  and  chrysophenin,  which  is  contrasted 
with  the  normal  behaviour  of  Ee203  and  V205  gels. 
Since  large  amounts  of  liquid  are  immobilised  by 
aggregates  of  the  first  but  not  by  those  of  the  second 
kind,  measurements  of  7]  can  give  no  useful  inform¬ 
ation  about  structure  formation  when,  as  frequently 
happens,  a  change  of  structural  t}?pe  is  in  progress. 

II.  The  formation  of  extended  structures  differs 
from  coagulation  in  being  unaccompanied  by  a 
permanent  decrease  of  dispersity.  It  resembles 
coagulation,  however,  in  being  able  to  occur  rapidly 
when  cohesion  follows  every  contact  between  points 
of  lowered  ^-potential,  or  slowly  when  only  a  fraction 
of  such  contacts  is  effective.  Hydration  of  the  dis¬ 
perse  phase  does  not  by  itself  promote  the  formation 
of  aggregates  or  the  gelation  of  sols.  F.  L.  U. 

Study  of  transformations  in  colloidal  solutions 
by  simultaneous  measurements  of  optical  dens¬ 
ity  and  viscosity.  A.  ’Boutaric  (Ann.  Soc.  Sci. 
Bruxelles,  1938,  58,  211—224;  cf.  A., 1939, 1,  23).— 
The  optical  density  {h)  and  vj/-jo0  are  related  to  the 
mean  vol.  of  the  individual  particles,  and  to  the  total 
vol.  of  particles  in  unit  vol.  of  solution,  respectively. 
<x>  =  (1//Ologft7]/7)0,  or  {ljh)[y]  —  y]0)ho  in  dil.  solutions, 
is  cc  the  no.  of  particles  furnished  by  unit  mass  of 
the  dispersed  substance.  o>  for  horse  blood  serum 
remains  nearly  const,  on  heating  (60 — 62°),  confirming 
that  no  change  occurs  in  the  degree  of  dispersion. 
Dilution  of  gum  arabic  (I)  sols  causes  an  increase  in 
the  no.  and  size  of  the  particles,  corresponding  with 
increased  dispersion  and  hydration.  The  mean  vol. 
of  the  (I)  particles  increases  with  time  and  their  total 
vol.  is  diminished,  the  rate  of  change  increasing  with 
temp.  Addition  of  electrolytes  has  a  similar  effect. 

A.  J.  E.  W. 

Micellar  studies  explained  by  example  of  fine 
structure  of  fibres.  A.  Frey-Wyssling  (Kolloid- 
Z.,  1938,  85,  148— 158).— A  lecture.  E.  S.  H. 

Hydrosols  of  pectin  and  organosols  of  cellulose 
esters.  S.  A.  Glikman  (J.  Phys.  Chem.  Russ.,  1938, 
11,  678 — 684). — The  relative  viscosity  of  aq.  pectin 
solutions  increases  with  concn.  and  is  not  affected 
by  additions  of  EtOH  which  do  not  produce  gelation. 
The  amount  of  EtOH  required  for  gelation  increases 
with  temp,  and  the  concn.  of  pectin;  it  is  raised  by 
Ka*  and  lowered  by  Ca*\  The  gelation  involves  no 
vol.  change.  These  effects  are  similar  to  those 
observed  with  cellulose  esters  (cf.  A.,  1938, 1,  573). 

J.  J.  B. 

Vapour  pressure  of  cellulose  ester  solutions. 
A.  Pakschver  and  E.  Mankasch  (J.  Phys.  Chem. 
Russ.,  1938,  11,  864 — S70).— Vais.  (±10  mm.)  are 
recorded  for  v.p.  of  EtOH-COMe2  and  EtOH-Et20 
mixtures  between  10°  and  50°.  The  v.p.  of 
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EtOH  +  Et20  is  not  appreciably  lowered  by  cellulose 
nitrate,  nor  that  of  C0Me2  by  the  acetate,  unless  the 
concn.  of  the  solvent  is  <40  or  30%  respectively. 

J.  J.  B. 

Changes  of  viscosity  and  sedimentation  rate  in 
colloidal  solutions.  E.  Erimberger  (Z.  ges.  exp. 
Med.,  1938,  103,  539—547). — Changes  of  viscosity 
and  sedimentation  rate  of  colloidal  solutions  (gelatin 
2*5,  Na  citrate  3*8,  H20  100)  produced  by  temp, 
changes  and  ultra-violet  radiation  run  parallel.  The 
coagulating  factor  is  determined  by  measuring  the 
viscosity  of  the  solution.  A.  S. 

Macromolecular  compounds.  CCIII.  Viscos¬ 
ity  rule  in  the  cellulose  series.  H.  Stattdinger 
and  E.  Reinecke  (Ber.,  1938,  71,  [B],  2521—2535). — 
Cellulose  Bu  and  CH2Ph  ethers  containing  2*2  alkyl 
groups  per  glucose  unit  were  acetylated  to  eliminate 
the  hydrophilic  properties  of  the  residual  OH,  fraction¬ 
ated,  and  the  7jap.  of  the  several  fractions  in  CHC13 
solution  was  determined.  The  results,  taken  in 
conjunction  with  those  for  the  Me  and  Et  ethers 
previously  published  (A.,  1938,  II,  265),  lead  to  the 
same  val.  for  Km  (10  —  11  X  10-4)  for  all  four  ethers 
in  the  expression  7)apt  =  KmPc  ( P  ==  degree  of  poly¬ 
merisation,  c  =  concn.),  and  indicate  that  the  dis¬ 
solved  mols.  are  linearly  extended,  and  not  coiled  as 
is  often  assumed.  E.  L.  U. 

Structure  of  non-thixotropic  gels  of  particular 
hydrophiles.  W.  Heller  (Compt.  rend.,  1938,  207, 
1046 — 1048). — The  behaviour  of  mixed  gels  of  gelatin 

(I)  and  methylcellulose  (II)  has  been  studied.  A 

mixture  of  5  g.  of  (I)  and  2*5  g.  of  (II)  in  100  c.c.  of 
H20  {pB  6*0)  separates  into  two  layers,  the  lower  of 
which  contains  the  greater  amount  of  (I).  If  the  two 
layers  are  separated  and  each  is  subjected  to  temp, 
variation  the  lower  layer  is  solid  at  <20°,  whereas  the 
upper  is  solid  at  >50° ;  in  fact,  they  behave  approx, 
as  if  they  were  pure  (I)  or  (II).  On  gradually  heating 
the  mixed  gel  to  23°  it  is  transformed  into  a  sol  but 
reverts  to  a  gel  at  48°.  W.  R.  A. 

Viscosity  of  sols  made  from  X-irradiated 
apple  pectin.  C.  H.  Dwight  and  H.  Kersten  (J. 
Physical  Chem.,  1938,  42,  1167 — 1169). — Irradiation 
of  dry  apple  pectin  powder  by  soft  X-rays  greatly 
reduces  the  tq  of  a  0*6%  sol  produced  from  it.  The 
powder  shows  no  appreciable  recovery  during  85  days. 
The  effect  of  the  pn  of  the  sol  is  that  due  to 
irradiation.  J.  W.  S. 

Change  in  viscosity  of  starch  pastes. — See  B., 
1939,  90. 

Threshold  of  the  structure  viscosity  of  cellulose 
ester  solutions.  S.  A.  Glikman  (J.  Phys.  Chem. 
Russ.,- 1938, 11,  825 — 833). — The  viscosity  of  cellulose 
nitrate  (I)  in  Bu'OAc,  PhN02,  and  COMe2,  and  of 
cellulose  benzoate  (II)  in  EtOH  C6H6,  was  measured 
m  capillary  viscosimeters.  A  decrease  of  73  from  the 
val.  observed  at  very  low  pressures  appears  when  the 
™?arir[o  stress  exceeds  a  min.  val.  which  is  higher  for 

(II)  ^  than  for  (I)  and  decreases  with  increasing 
particle  size  and  concn.  The  effects  are  interpreted 
on  the  assumption  that  the  solutions  of  (I)  and  (H) 
contain  agglomerates,  the  rate  of  destruction  of  which 


is  <  or  >  their  rate  of  re-formation  at  low  and  high 
rates  of  flow  respectively.  J.  J.  B. 

Role  of  attractive  and  repulsive  forces  in  the 
formation  of  tactoids,  thixotropic  gels,  protein 
crystals,  and  coacervates.  I.  Langmuir  (J.  Chem. 
Physics,  1938,  6,  873-^-896). — The  formation  of 
tactoids  from  thixotropic  sols,  of  Schiller  layers  from 
Ee203  sols,  the  separation  of  tobacco  virus  solutions 
and  bentonite  sols  into  two  liquid  layers,  and  the 
crystallisation  of  proteins  are  regarded  as  being 
typical  of  unipolar  coacervation  involving  similarly 
charged  micelles  and  attractive  forces.  The  previous 
ideas  about  Coulombic  attraction  are  shown  to  give 
an  excessive  attractive  force  between  micelles  and 
oppositely  charged  ions  which  must  be  compensated 
by  repulsive  forces  and  by  the  dispersive  action  of 
thermal  agitation.  Long-range  van  der  Waals  forces 
are  discarded  and  a  new  theory  of  coacervation,  based 
on  the  osmotic  pressure,  is  developed  mathematically. 
A  theory  of  relaxation  of  birefringence  has  been 
worked  out  according  to  which  the  micelles  in  dil. 
thixotropic  sols  of  bentonite  are  arranged  normally 
in  a  cubic  lattice  and  temporary  shear  in  the  liquid 
orients  the  micelles  and  produces  birefringence 
although  the  lattice  remains  cubic.  In  bipolar 
coacervation,  involving  micelles  of  dissimilar  charge, 
the  electric  fields  and  the  charges  on  the  micelles 
increase  as  the  micellar  concn.  increases  until  at  a 
certain  concn.  the  field  attains  a  val.  so  high  as  to 
cause  increased  hydration  which  keeps  the  micelles 
apart  and  confers  stability  to  the  coacervate. 

W.  R.  A. 

Thixotropy  of  mineral  powders  of  microscopic 
size.  H.  G.  E.  Winkler  (Kolloid-Beih.,  1938,  48, 
341 — 376). — The  degree  of  thixotropy  (0)  is  con¬ 
veniently  expressed,  for  purposes  of  comparison,  as 
the  max.  val.  of  the  ratio  (vol.  of  liquid)/(vol.  of  solid) 
which  permits  setting  to  take  place  in  a  given  time 
under  standard  conditions.  Using  this  criterion,  a 
high  0  was  found  for  systems  of  H20  with  a  no.  of 
mineral  powders  in  which  the  particles  are  laminar  or 
rod-shaped,  whilst  others  of  the  same  grain  size  but 
with,  isometric  particles  showed  none.  The  latter 
class  may  develop  a  low  0  if  the  grain  size  is  suffi¬ 
ciently  reduced.  Thixotropy  is  ascribed  to  forces 
acting  at  right  angles  to  the  lattice  planes,  causing 
each  particle  to  assume  a  definite  equilibrium  position 
determined  by  these  forces  and  the  opposed  Brownian 
movement.  In  agreement  with  this  theory  a  high 
val.  of  0  is  found  to  be  associated  with  high  sp.  surface, 
whether  due  to  ariisometric  shape  or  to  fineness  of 
division ;  further,  thixotropy  is  not  usually  shown  with 
particles  too  large  to  exhibit  Brownian  movement. 
Frequently  a  higher  0  is  shown  by  a  given  powder  in 
org.  liquids  than  in  H20.  The  experiments  indicate 
that  any  solid  in  a  sufficiently  fine  state  of  division 
can  form  a  thixotropic  system  with  a  suitable  liquid. 

E.  L.  U. 

Effect  of  polyhydric  alcohols  on  time  of  set  of 
alkaline  silica  gels .  L.  A.  Munro  and  J.  A.  Pearce 
(Canad.  J.  Res.,  1938,  16,  B,  390 — 395). — Increase  in 
the  no.  of  CH-OH  groups  in  the  added  alcohol  causes 
a  progressive  increase  in  the  time  of  set.  The  rate  of 
change  in  the  effect  produced  by  increasing  concn. 
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of  alcohol  varies  with  the  Si02  concn.  and  With 
2*23%  gel  at  pa  8*2,  (CH2*OH)2  retards  the 

setting  instead  of  accelerating  it,  as  at  higher  pa. 

'  D.  E.  R. 

Photographic  method  for  determining  small 
differences  in  specific  volume.  R.  Taft  and  L.  E. 
Malm  (J.  Physical  Chem.,  1938,  42,  1187—1189).— 
By  photographing  the  meniscus  in  the  capillary  neck 
of  a  pyknometer  before  and  after  setting,  it  has  been 
shown  that  a  7*8%  gelatin  sol  contracts  by  0*008% 
on  passing  into  a  gel  at  30°,  J.  W.  S. 

Supersaturation  and  Liesegang  ring  form¬ 
ation.  I,  II.  A.  Van  Hook  (J.  Physical  Chem., 
1938,  42,  1191—1200,  1201— 1206).— I.  Ag2Cr04 
readily  forms  supersaturated  solutions  in  pure  H20  and 
in  H20  containing  gelatin,  agar,  or  bentonite,  and 
these  solutions  attain  equilibrium  only  slowly,  even 
in  presence  of  seed  crystals.  The  view  that  super¬ 
saturation  precedes  rhythmic  pptn.  is  supported  by 
the  observations  that  sections  of  a  gel  in  which  a 
Liesegang  ring  is  about  to  be  deposited  show  super- 
saturation  on  analysis,  and  that  >  a  definite  concn. 
of  like  or  isomorphous  seed  crystals  prevents  the 
rhythmic  pptn.,  this  concn.  being  independent  of  the 
medium.  The  observations  also  support  the  view 
that  the  compound  to  be  pptd.  in  a  Liesegang  ring  is 
present  as  a  crystalloid  and  not  as  a  protected  colloid. 
A  similar  mechanism  is  suggested  for  rhythmic  pptn. 
from  a  melt. 

II.  The  distance  (a*)  through  which  Liesegang  ring 
formation  penetrates  decreases  rapidly  as  the  no. 
of  nuclei  of  the  ppt.  (n)  increases.  Over  wide  ranges 
of  n}  nx 2  =  const.  The  times  required  for  the 
appearance  of  and  the  distances  between  the  bands 
indicate  that  the  initial  presence  of  seeds  does  not 
alter  the  nature  of  the  phenomenon.  J.  W.  S. 

Supersaturated  solutions  of  metallic  silver. 

R.  E.  Liesegang  (Z.  wiss.  Phot.,  1938,  37,  218 — 
220). — AgN03  forms  wide  double  bands  on  pene¬ 
tration  into  a  gelatin  gel  containing  FeS04,  and  very 
slowly  forms  narrow  bands  in  a  gel  with  Fe(N03)2, 
which  much  later  change  to  wide  bands.  Further 
tests  appear  to  confirm  the  existence  of  strong  super¬ 
saturation  of  Ag.  J.  L. 

Liesegang  rings  of  uric  acid.  H.  Knoll 
(Kolloid-Z.,  1938,  85,  290;  cf.  A.,  1938, 1,  138). 

E.  S.  H. 

Dispersion  of  indanthrene  dyes  in  a  supersonic 
field.  V.  M.  Zeziulinski  and  S.  S.  Tumanski  (J. 
Phys.  Chem.  Russ.,  193S,  11,  801 — S04). — In  presence 
of  a  stabiliser  {e.g.,  saponin)  indanthrene  dyes  are 
dispersed  by  supersonic  waves,  but  after  switching  of! 
the  field  they  often  coagulate  rapidly.  The  max. 
size  of  a  particle  after  a  supersonic  treatment  is  cc 
to  the  concn.  of  the  dye.  J.  J.  B. 

Effect  of  alkaline  soaps,  bile  salts,  and  digitonin 
on  mixtures  of  lecithin  and  cholesterol.  G. 
Valette  and  R.  Cavier  (Bull.  Soc.  Chim.  biol.,  1938, 
20,  1256—1264). — The  hydro  tropic  action  of  alkaline 
soaps  and  bile  salts  on  lecithin  extends  to  cholesterol, 
particularly  in  presence  of  lecithin.  Na  ricinoleate 
is  the  soap  most  active  towards  lecithin  alone.  Salts 
of  conjugated  bile  acids  are  more  effective  than  Na 


cholate,  and  also  than  Na  ricinoleate  if  the  ratio  of 
cholesterol  to  lecithin  is  >1/9.  The  cn  has  little 
effect  on  the  activity  of  bile  salts  but  Na  ricinoleate 
is  more  active  at  pa  9*2  than  7*4.  Digitonin  effects 
a  sharper  pptn.  at  6*8  than  8*0.  P.  G.  M. 

Determination  of  coagulation.  H.  A.  Wan  now 
(Kolloid-Z.,  1938,  85,  332—335). — Apparatus  and 
technique,  using  an  infra -red-sensitive  photo-electric 
cell,  are  described.  Results  for  the  coagulation  of 
As2S3  sol  by  alkali  cations  and  its  dissolution  by 
NaOH,  and  the  reversal  of  charge  of  mastic  sol  by 
ThCl4,  are  reported.  E.  S.  H. 

Electrokinesis  with  metals.  H.  R.  Krtjyt  and 
J.  Oosterman  (Kolloid-Beih.,  1938,  48,  377—430). — 
An  amplified  account  of  work  previously  published 
(A.,  1938,  I,  398)  is  given.  A  device  is  described  by 
means  of  which  the  validity  of  Smoluchowski’s  formula 
for  streaming  potential  with  a  conducting  capillary 
has  been  established  for  a  wide  range  of  conductivity 
ratios.  F.  L.  U. 

Application  of  Debye-Huckel  theory  to  titra¬ 
tion  of  a  mastic  sol.  R.  Audubert  (J.  Chim.  phys., 
1935,  35,  309 — 313). — The  variation  of  the  charge  on 
grains  of  a  mastic  sol  with  [H’J  can  be  deduced  from 
electrophoretic  measurements  by  the  Debye-Hiickel 
theory.  If  this  variation  is  due  to  an  electrochemical 
phenomenon  the  dissociation  const,  of  the  con¬ 
stituent  acids  of  mastic  can  be  computed,  and  the  vals. 
so  obtained  agree  substantially  with  those  calc,  from 
the  results  of  electrometric  titration.  W.  R.  A. 

Moving-boundary  method  for  determination 
of  cataphoresis  of  colloids.  N.  C.  Sen-Gotta  (J. 
Indian  Chem.  Soc.,  1938, 15,  4S3 — 4S8). — Microscopic 
and  moving-boundary  methods  give  results  in  entire 
agreement  for  the  cataphoretic  speed  of  V205  hydrosol 
particles.  The  Kohlrausch  and  Weber  relation  for 
the  migration  of  a  boundary  between  two  electrolytes 
with  a  common  ion  and  in  mixtures  of  electrolytes 
has  been  verified  for  mixtures  of  KC1  and  K  iodo- 
eosinate.  C.  R.  H. 

Electrophoretic  migration  velocity  of  colloid 
particles  at  high  field  strengths.  K.  Hoffmann 
(Kolloid-Z.,  1938,  85,  328—332). — The  sp.  velocity 
for  particles  of  bentonite  sols  increases  linearly  'with 
increasing  field  strength.  E.  S.  H, 

Electrochemistry  of  platinum  sols.  III.  Posi¬ 
tive  sols.  N.  A.  Balaschova  and  N.  Bach  (Acta 
Physicochim.  U.R.S'.S.,  1937,  7,  899 — 914;  cf.  A., 
1938, 1,  29). — The  state  of  the  surface  of  Pt  in  its  sols 
in  various  gaseous  atm.  corresponds  with  that  of 
the  surface  of  the  Pt-gas  electrode.  Careful  oxid¬ 
ation  of  negative  H2~Pt  sols  yields  positive  02-Pt 
sols  which,  on  further  oxidation,  pass  back  into 
negative  sols.  The  state  of  the  surface  has  been 
followed  by  the  adsorption  of  acid.  The  positive 
sols  cannot  be  maintained  for  long  at  a  definite  state 
of  surface,  oxidation  continuing  even  on  saturating 
the  sol  with  pure  N2.  Experiments  at  different  rates 
of  oxidation  indicate  that  the  sol  particles  are  not 
uniform  and  oxidise  with  widely  differing  velocities. 
Measurement  of  the  cataphoretic  velocity  of  H2-Pt 
sols  shows  that  in  HC1,  the  (^-potential  of  the  particles 
decreases  gradually  with  increase  in  concn.,  whilst  in 
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KOH  it  increases,  then  decreases.  These  data 
confirm  the  parallelism  between  the  ^-potential  of 
the  particles  and  the  e-potential  of  the  interface. 
The  abs.  val.  of  the  cataphoretic  velocity  of  positive 
02-Pt  sols  is  of  the  same  order  as  that  of  the  negative 
sols.  W.  R,  A. 

Electrophoretic  measurements  on  albumin. 
A.  Tiselxxjs  (Kolloid-Z.,  1938,  85,  129—137).— 
Apparatus  and  technique  are  described.  E.  S.  H. 

Proof  that  the  mass  law  equations  have  only 
one  solution.  J.  Zeldovitsch  (J.  Phys.  Chem. 
Russ.,  1938,  11,  685 — 687). — A  thermodynamic  proof 
is  given.  J.  J.  B. 

Constitution  and  analysis  of  polymeric  phos¬ 
phoric  acids.  W.  D.  Treadwell  and  E.  Letjt- 
wyler  (Helv.  Chim.  Acta,  1938,  21,  1450—1459).— 
Constitutional  formulae  are  suggested  for  Na5P3O10 
and  for  polymerides  of  NaP03,  which  accord  with  the 
strengths  of  the  corresponding  acids  and  their  ability 
to  form  complexes.  A  solution  of  pure  (NaP03)3  has 
pn  approx.  7,  and  this  is  changed  abruptly  by  addition 
of  a  trace  of  HC1  or  NaOH,  in  accord  with  the  fact 
that  H3P30a  is  a  strong  acid  and  has  no  tendency  to 
form  complexes.  A  method  for  determining  Na2C03, 
Na2HP04,  and  Na4P207  in  commercial  (NaP03)6  is 
proposed.  J.  W.  S. 

Free  energy  of  the  synthesis  of  carbamide. 
A.  I.  Krasilschtscbikov  (J.  Phys.  Chem.  Russ., 
1938,  11,  664 — 669). — Free  energy  and  equilibrium 
const,  of  the  reactions  C02  +  2NH3  =  NH2*C02NH4 
and  NH2*C02NH4  =  C0(NH2)2  -f  H20  are  calc,  and 
compared  with  published  experiments.  J.  J.  B. 

Polarimetric  and  electrometric  study  of  com¬ 
plex  tartrates  and  malates  of  bivalent  metals. 
J.  L.  Delsal  (J.  Chim.  phys.,  1938,  35,  314 — 326). — 
The  existence  in  solution  of  complexes  formed  by  both 
tartaric  and  malic  acids  with  Be,  Zn,  Cd,  Pb",  Cu", 
Fe",  Ni,  Co,  and  Mn"  is  postulated  from  two  sets  of 
polarimetric  measurements  [(i)  neutralisation  and 
(ii)  continuous  variation  methods]  and  by  electro¬ 
metric  measurements.  W.  R.  A. 


Polarimetric  and  electrometric  study  of  com¬ 
plex  tartrates  and  malates  of  tervalent  and  sexa- 
valent  metals.  J.  L.  Delsal  (J.  Chim.  phys.,  1938, 
35,  350- — 365). — Previous  evidence  is  reviewed  and 
further  evidence  given  for  the  existence  in  solution  of 
definite  complex  tartrates  and  malates  of  B,  Al,  Fe*", 
Cr,  Mm",  Sb,  Bi,  As,  Mo,  W,  and  TJ.  F.  H. 

Hydration  of  vitamin-^. — -See  A.,  1939,  III,  74. 

Hydration  of  ions  calculated  from  the  electro¬ 
lytic  transport  of  water.  J.  BaborovsbY  (Coll. 
Czech.  Chem.  Comm.,  1938,  11,  542— 557).— A  crit. 
review  of  existing  methods  of  determination  of  ionic 
hydration.;  F  H 

Ionic  equilibria  in  aqueous  solutions  of  masr- 
nesium  oxalate.  K.  J.  Pedersen  (Trans.  Faraday 
Soc.,  I939,  35,  277-283). -From  the  solubility  of 
CaUjth  in  dd  solutions  of  MgCL  the  formation  of 

°°JnP ex  MS  dioxalate  ions  has  been  postulated 
<cf.  Hammarsten,  A.,  1929,1229):  MsfCoO  ) 

Mg"  +  2(C204r  (i)-  Conductivity  ffl  tn  Ye 
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interpreted  quantitatively  by  assuming  that  only 
undissociated  MgC204  is  formed  :  MgC204  Mg" 
+  C204"  (ii).  To  test  if  either  (i)  or  (ii)  can  interpret 
both  sets  of  data  the  equilibrium  consts.  of  each  have 
been  computed  from  both  sets  of  data.  Only  (ii)  can 
explain  the  experimental  results.  The  dissociation 
const,  of  MgC204  is  3*9  X  KM  at  infinite  dilution. 
The  nature  of  undissociated  MgC204  is  discussed  but 
no  definite  conclusions  regarding  it  are  possible. 

W.R.  A. 

Extent  of  dissociation  of  salts  in  water.  VIII. 
Equation  for  the  mean  ionic  activity  coefficient 
of  an  electrolyte  in  water f  and  a  revision  of  the 
dissociation  constants  of  some  sulphates.  C.  W. 
Davies  (J.C.S.,  1938,  2093 — 2098). — The  equation 
—log  f±  =  0-50z122{y'J/(l  -f-  yY)  —  0-207}  (where 
zv  z2  are  the  valencies  of  the  constituent  ions,  and  I 
is  the  ionic  strength)  is  proposed  for  the  mean  ionic 
activity  coeff.  of  an  electrolyte  in  H20  at  25°  and  at 
concn.  >0*1m.  The  relation  is  in  accord  with  all 
available  data  both  for  completely  dissociated 
electrolytes  and,  after  applying  the  necessary  cor¬ 
rections,  for  those  regarded  as  incompletely  dis¬ 
sociated.  The  equation,  used  in  conjunction  with 
the  experimental  activity  coeff.  for  ZnS04  and 
CdS04,  leads  to  dissociation  consts.  for  these  salts 
which  accord  with  the  vals.  determined  from  con¬ 
ductivity  measurements.  J.  W.  S. 

Dissociating  power  of  salts  of  fatty  acids. — See 
A.,  1939,  III,  194. 

Dissociation  constants  of  cis-  and  trans- 
caronic  and  norpinic  acids.  C.  T.  Abichandani 
and  S.  K.  K.  Jatkar  (J.  Indian  Inst.  Sci.,  1938, 21,  A, 
373 — 384). — K1  and  K2  for  cis-  and  frcms-caronic  and 
-norpinic  acids  have  been  calc,  from  potentiometric 
titration  data.  The  range  over  which  both  acid 
groups  titrate  simultaneously  is  70%  with  cis-acids 
and  75%  with  fra?is-acids.  The  vals.  found  for 
caronic  acid  are  :  (cis)  K1  2-42  x  HH,  K2  4-76  X 
lO^6 ;  ( trans )  K1  2-52  x  10-4,  K2  5-60  x  HH5;  and 
for  norpinic  acid  (cis)  K1  1-47  X  10"4,  K2  2-84  x 
KM;  (trans)  K1  2*66  X  HH,  K2  5-73  X  10-*.  The 
distance  between  the  ionising  groups  calc,  from 
Bjerrum’s  formula  is  less  in  cis -  than  in  trans- acids. 
The  val.  of  the  ratio  K1jK2  is  greater  for  cis-  than 
for  frans-acids  and  may  be  used  to  distinguish  them. 

F.  H. 

Is  there  an  essential  difference  between 
11  ordinary  "  and  “complex  "  compounds  ?  J. 
Zernike  (Chem.  Weekblad,  1938,  35,  802 — 804). — 
From  a  review  of  the  literature  on  complex  cations 
it  is  concluded  that  they  exist  only  as  ions  ;  they 
do  not  form  oxides  and  their  electrolytic  affinity  is 
small.  They  either  form  strong  bases  ( e.g .,  NH.OH) 
or  split  off  an  atom  of  H  (e.g.,  NH4  ->  NH3  -f  H). 

S.  C. 

Strength  of  isomeric  complex  bivalent  platin¬ 
um  bases.  D.  I.  Rjabtschikov  (Ann:  Sect 
Platine,  1938,  No.  15,  35— 62).— c^-[Pt,2NH3(OH)2] 
(I)  behaves  as  a  monoacidic  base  (K  —  0-16  X  10~7) ; 
the  titration  curve  of  the  fra7iS-isomeride  (II)  has  two 
breaks,  corresponding  with  K1  0-63  X  10~7  and  K2 
0*125  X  10-10.  Addition  of  neutral  salts  increases 
the  alkalinity  of  solutions  of  (I)  or  (II),  as  a  result  of 
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the  reactions  (I)  or  (II)  +  X'  [Pt,2NH3,X,OH]  + 
OH' ;  [Pt,2NH3,X,OH]  +  X'  —  [Pt,2NH3,X2]  + 
OH'  (X,  in  order  of  increasing  effectiveness  =  N03', 
S04",  a',  Br',  I',  CNS').  Titration  of  (I)  with 
0-In-HCI  is  represented  as  (I)  +  2HC1*> 
[Pt,2NH3,2H20]Cl2  ^  [Pt,2NH3,2H20]*‘  +  2d', 
and  of  (II)  as  :  (H)  +  HCl->  [Pt^NHgjH^OHjCl 
^  [Pt,2NH3,Cl,OH]  +  H20->  [Pt,2NH3,Cl,H20]0H 
[Pt,2NH3,Cl2]  +  2H20.  R.  T. 

Affinity  of  amino-acids  and  polypeptides  for 
acids,  bases  and  zwitter  ions.  S.  J.  von  Przy- 
lecki,  J.  Cichocka,  E.  Hofer,  and  H.  Rafalowska 
(Biochem.  Z.,  1938,  299,  230— 241).— Neutral  NH2- 
acids  interact  reversibly  with  excess  of  weak  org. 
acid.  The  salts  produced  are  easily  decomposed  and 
do  not  exist  in  the  solid  state.  The  salts  with  strong 
org.  acids  are  more  stable.  Acid  NH2-acids  do  not 
yield  salts  with  weak  org.  acids.  Basic  NH2-acids 
yield  salts  containing  NH2-acid  and  org.  acid  in  the 
proportions  1  :  1  with  weak  org.  acids,  and  with  strong 
org.  acids  yield  mol.  compounds  containing  NH2- 
acid  and  org.  acid  in  the  proportions  1:2,  1:4,  1:6, 
and  1  :  S.  In  all  cases  the  decisive  factor  in  salt 
production  is  the  strength  of  the  org.  acid.  Neutral 
NH2-acids  yield  unstable  salts  with  primary  and 
sec,  amines,  and  salts  containing  NH2-acid  and  base 
in  the  proportions  1  :  1  with  strong  bases  such  as 
choline  and  guanidine.  Basic  NH2-acids  yield  un¬ 
stable  salts  with  strong  but  no  salts  with  weak  bases. 
Acid  NH2-acids  yield,  with  amines,  salts  containing 
1  or  2  rnols.  of  amine  per  mol.  of  NH2-acid,  those  with 
1  mol.  of  amine  being  capable  of  existence  in  the  solid 
state.  With  very  weak  bases  (NH2Ph,  C5H5N) 
these  acids  form  salts  containing  the  constituents 
in  the  mol.  proportion  1  :  1  only,  but  with  strong 
bases  the  proportion  is  1  :  1  or  1  :  2  according  to  the 
pn,  No  salts  are  produced  from  pairs  of  acid,  basic, 
or  neutral  NH2-acids  but  neutral  and  acid  NH2-acids 
(glycine  and  glutamic  acid  in  the  mol.  proportions 
1:1)  combine  as  do  neutral  and  basic  NH2-acids, 
some  forming  salts  capable  of  existing  in  the  solid 
state.  Acid  and  basic  NH2-acids  ( e.g .,  lysine  and 
aspartic  or  glutamic  acid)  yield  1:1,  1:2,  and  2  :  1 
salts.  W.  McC. 

Solubility  of  electrolytes.  A.  H,  W.  Aten 
(Chem,  Weekblad,  1938,  35,  848 — £52). — A  mathe¬ 
matical  discussion  on  the  activity  factors  of  ions  in 
solutions  of  strong  electrolytes.  S.  C. 

Isotonic  solutions.  I.  Chemical  potential  of 
water  in  aqueous  solutions  of  sodium  chloride, 
potassium  chloride,  sulphuric  acid,  sucrose, 
carbamide,  and  glycerol  at  25°.  G.  Scatchard, 
W.  J.  Hamer,  and  S.  E.  Wood  (J.  Amer.  Chem.  Soc., 
1938,  60,  3061 — 3070). — Using  a  modified  Sinclair- 
Robinson  apparatus  (A.,  1934,  1173),  the  isotonic 
concns.  have  been  determined  for  the  above  solutions, 
and  solubilities  at  25°  for  NaCl,  KC1,  sucrose,  and 
CO(NH2)2.  By  means  of  the  measurements  a  crit. 
comparison  of  precise  determinations  of  the  chemical 
potential  of  H20  has  been  made,  and  a  standard  curve 
for  the  osmotic  coeffs.  of  each  substance,  has  been 
obtained.  E.  S.  H. 


Thermodynamics  of  bi-univalent  electrolytes . 
III.  Zinc  iodide  in  aqueous  solution.  R.  G. 
Bates  (J.  Amer.  Chem.  Soc.,  1938,  60,  2983 — 2990 ; 
cf.  A,,  1938,  I,  140). — E.m.f.  of  the  cell  Zn-Hg 
(2-phase) |ZnI2(M) | Agl-Ag  have  been  measured  at 
5°  intervals  from  5°  to  40°,  with  0*005 — 0*8M-ZnI2. 
The  standard  potential  of  the  cell  has  been  evaluated, 
and  the  activity  coeff.  and  relative  partial  mol.  heat 
content  and  sp.  heat  of  Znl2  have  been  calc.  Znl2 
behaves  as  a  normal  bi-univalent  electrolyte  in  the 
concn.  range  studied.  E.  S.  H. 

Activities  of  copper  and  cadmium  ions  in 
solutions  of  their  benzenesulphonates.  (Mlle.) 
M.  Qxjtntin  (J.  Chim.  phys.,  1938,  35,  300—308).— 
A  review  of  previous  work  (ck  A.,  1937,  I,  187,  319; 
1938, 1,  254,  367,  402).  W.  R.  A. 

Activity  of  the  cadmium  ion  in  various  organic 
salts  of  cadmium.  F.  Kert&sz  (J.  Chim.  phys., 
1938,  35,  367 — 378). — Determination  of  the  activity 
of  Cd**  electrometrically  in  solutions  of  (CCl3*COo)2Cd, 
[0H'CsHz{C02HyS03]»Cdy8H20,  and 
(NH2*CGH4*S03)2Cd  shows  that  the  Debye-Hiickel 
theory  applies  in  solutions  of  concn.  <0*01m.  if  the 
complete  formula  of  Gronwall,  La  Mer,  and  Greiff 
is  used.  The  ionic  radius  for  Cd**  is  the  same  in  each 
case  studied  and  does  not  differ  significantly  from  that 
recorded  for  CdCl2  solutions.  F.  H. 

Graphical  representation  of  the  lever  law  of 
heterogeneous  equilibrium.  R.  Bertschinger 
(Z.  Metallk.,  1938,  30,  360—366). — Mathematical; 
geometrical  representations  of  heterogeneous  equi¬ 
libria  are  illustrated  and  their  construction  is 
described,  A.  R.  P. 

Lodochnikov's  method  of  representing  poly- 
nary  systems.  M.  Randall  and  B.  Longtin  (J. 
Physical  Chem.,  1938,  42,  1157 — 1166). — Lodoch- 
nikov’s  method  of  representation  is  equiv.  to  two 
simultaneous  projections  on  one  face  of  a  tetra¬ 
hedron.  Modifications  in  the  method  are  suggested 
and  its  application  to  the  solution  of  polynary 
systems  are  discussed.  J.  W.  S. 

Modified  phase  rule  equation,  (a)  G.  N. 
Copley,  (b)  S.  T.  Bowden  (Nature,  1938, 142,  958). 
— A  criticism  (cf.  A.,  1938,  I,  252)  and  a  reply. 

L.  S.  T. 

Equilibria  in  two-phase,  gas-liquid  hydro¬ 
carbon  systems.  IV.  Methane  and  heptane. 
E.  H,  Boomer,  C.  A.  Johnson,  and  A.  G.  A.  Piercey 
(Canad.  J.  Res.,  1938, 16,  B,  396 — 410). — The  densities 
and  compositions  of  both  phases  in  the  CH4-tt-C7H46 
solubility  equilibrium  have  been  determined  at  25  , 
55°,  and  85°  and  from  35  to  250  atm.  The  crit. 
pressures  of  complete  miscibility  were  found  and  the 
properties  of  the  system  are  discussed.  The  N2- 
?i-C7H16  system  was  investigated  at  100*9  atm.  and 
from  25°  to  115°.  The  system  composed  of  Viking 
natural  gas  and  impure  CkH^  was  also  investigated 
at  25°.  The  systems  CH4-C5H12,  CH4-C6H14,  and 
CH4-C7H16  are  compared  and  discussed,  D.  F.  R. 

Equilibria  in  the  systems  KF-H20  and  KHF2- 
H20.  V.  S.  Jatlov  and  E.  M.  Poljakova  (J.  Gen. 
Chem.  Russ.,  1938,  8,  774 — 776). — The  solid  phases 
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in  the  system  KF— H20  are  ice,  KF,2  and  4H20,  and 
KF,  and  in  the  system  KHF2-H20  ice  and  KHF2. 

R.  T. 

Determination  of  the  boundary  of  softening 
range  for  tbe  binary  system  Na2B407-B203.  A. 
Leonteeva  (Acta  Physicochim.  U.R.S.S.,  1937,-7, 
937 — 941). — The  transformation  temp.  tw  have  been 
determined  for  the  system  Na2B407-B203  by  the 
oscillation  method.  A  sharp  max.  of  tw  observed  at 
487°  corresponds  with  the  binary  salt  Na20,3B203. 

W.  R.  A. 

Compound  of  aluminium  bromide  witb  benz¬ 
ene.  V.  A.  Plotnikov  and  M.  M.  Gratzianski 
(Mem.  Inst.  Chem.  Ukrain.  Acad.  Sci.,  1938,  5,  213 — 
224). — The  fusion  diagram  suggests  the  compound 
AlBr3,CGH6,  m.p.  37°  (decomp.).  It.  T. 

Stratification  in  tbe  system  sulphuric  acid- 
water-phenol.  K.  B.  Schyetzova  (J.  Gen.  Chem. 
Russ.,  1938,  8,  690 — 694). — Equilibrium  relations  at 
14°  are  studied.  R.  T. 

Certain  properties  of  aqueous  ammoniacal 
solutions  as  mixed  solvents.  G.  K.  Distanov 
(J.  Gen.  Chem.  Russ.,  1938,  8,  783 — £04). — The  phase 
diagrams  of  the  systems  NaX-NH3-H20  are  given, 
at  -40°  to  40°  for  X  =  Cl,  at  -50°  to  10°  for  X  =  Br, 
and  at  —50°  to  100°  for  X  =  I.  The  solid  phases  are 
NaX,  NaX,2H20,  NaX,5NH3,  NaBr,xH20,yNH3, 
NaI,a:H20,yXH3,  NaI,5H20,  and  ice.  The  conduct¬ 
ivity-composition  of  solvent  curves  for  saturated 
solutions  of  NaCl  in  0 — 100%  NH3,  at  0°  and  20°, 
consist  of  a  number  of  branches,  corresponding  with 
formation  of  different  NH3  hydrates,  and  with  vari¬ 
ations  in  solubility  of  NaCl.  R.  T; 


Salting-out  in  microchemical  reactions. 
System  antipyrine-water-sodium  chloride. 
B.  V.  J.  Cuvelier  (Z.  anal.  Chem.,  1938,  115,  9 — 
14). — Data  for  the  effect  of  NaCl  on  the  system  anti- 
pyrine  (I)-H20  are  recorded,  and  discussed  in  relation 
to  the  microchemical  salting-out  reaction  of  (I).  The 
effects  of  KF,  (NH4)2S04,  and  Na2S04  on  the  system 
are  also  shown  graphically.  L.  S.  T. 


Relationship  of  beryllium  to  the  vitriol- 
forming  group  and  to  the  alkaline-earth  metals. 
V.  IV.  Double  salt  formation  between  ammon¬ 
ium  and  beryllium  sulphates  in  comparison  with 
that  of  the  vitriols.  I.  W.  Schroder  [with 
H.  Sohwedt]  (Z.  anorg.  Chem.,  1938,  240,  50 — 66). — 
The  0°,  25°,  50°,  75°,  and  99-5°  isotherms  of  the 
ternary  system  BeS04-(NH4)2S04-H20  have  been 
determined.  The  25°  isotherm  does  not  agree  with 
that  found  by  Britton  (J.C.S.,  1922,  121,  2612). 
The  only  double  salt  is  BeS04,(NH4)2S04,2H20, 
which  is  stable  above  0°.  F.  J.  G. 


Equilibria  in  the  system  BeS04-CuS04-H20. 
A.  V.  Novoselova,  N.  V.  Bodaleva,  and  M.  M. 
Gerschtein  (J.  Gen.  Chem.  Russ.,  1938,  8,  732— 
737).— Double  salts  or  mixed  crystals  are  not  formed 
in  the  system  at  30°  or  80°.  Be  is  determined  iodo- 
metrically,  by  a  method  based  on  the  reactions: 
BeS04  +  BaCL  +  BeCl2  +  BaS04 ;  BeCl2  +  H20 
Be(OH),  +  2HC1 ;  6HC1  +  5KI  +  KI03  ->  ShJo  + 
6KC1  +61.  b.  x. 


Ternary  systems.  V.  Phthalic  acid,  mag¬ 
nesium  phthalate,  and  water.  VI.  Magnesium 
phthalate,  lithium  phthalate,  and  water.  S.  B. 
Smith  and  E.  C.  Ely  (J.  Amer.  Chem.  Soc.,  1938,  60, 
2909 — 2911). — V.  Solubility  data  for  0°,  25°,  and  50° 
are  recorded.  The  existence  of 
MgC%H±0±7H2C%Hft±$H20y  which  can  be  crystallised 
from  aq.  solution  at  <t:50°,  is  established;  at  room 
temp,  crystals  of  2MgC8H404,llH20  are  obtained. 

VI.  Equilibrium  data  for  25°  and  50°  are  recorded. 
No  evidence  of  double  salt  formation  has  been  found. 

E.  S.  H. 

System  Ca0-Si02-H20.  A.  I.  Krjagova  (J. 
Gen.  Chem.  Russ.,  1938,  8,  625 — 634). — The  results 
of  Flint  and  Wells  (A.,  1934,  965)  are  on  the  whole 
confirmed.  Dissolved  Si02  is  determined  by  com¬ 
paring  the  colour  given  with  H2Mo04  with  that  of 
standard  picric  acid  solutions.  R.  T. 

Systems  BaClo-BaF2-H20 ,  SrCl2-SrF2-H20 , 
CaCl2-CaF2-H20 NaCl-NaF-H20 ,  and  KC1- 
KF-H20  at  25°.  A.  N.  Campbell  and  (Mrs.) 
A.  J.  R.  Campbell  (Trans.  Faraday  Soc.,  1939,  35, 
241 — 246). — The  systems  have  been  investigated  by 
the  solubility  method.  Only  one  additive  com¬ 
pound,  BaCl2,BaF2,  is  formed  and  it  yields  solid 
solutions  with  anhyd.  BaCl2  and  possibly  also  with 
BaF2.  W.  R.  A. 

System  ferric  oxide-sulphur  trioxide-water. 
F.  W.  Koerker  and  H.  N.  Calderwood  ( J.  Physical 
Chem.,  1938,  42,  1151.— 1155).— At  10°  Fe2(S04)3 
and  H2S04  form  solid  solutions  rather  than  acid  salts. 
At  15°  the  solid  deposited  from  almost  neutral 
solutions  is  Fe2(S04)3,18H20,  whilst  in  contact 
with  acid  solutions .  the  existence  of  a  compound 
Fe2O3,6SO3,30H2O  is  indicated.  No  basic  salts  are 
formed.  The  concn.  of  H2S04  required  to  render  Fe 
insol.  is  lower  at  15°  than  at  18°  or  25°.  J.  W.  S. 

System  cobalt  chloride-lithium  chloride-water. 
H.  Benrath  (Z.  anorg.  Chem.,  1938,  240,  87 — 96). — 
The  equilibrium  diagram  for  the  system  between 
0°  and  100°  has  been  determined.  The  findings  do  not 
agree  completely  with  those  of  Bassett  and  Sanderson 
(A.,  1932,  811).  There  is  no  anomalous  mixed- crystal 
formation  and  the  formulae  4LiCl,CoCl2,10H20  and 
2LiCl,CoCl2,4H20  are  preferred  to  7LiCl,2CoCl2,18H20 
and  3LiCl,2CoCl2,6H20  for  two  of  the  double  salts. 
The  only  other  double  salt  is  LiCl,CoCl2,2H20,  as 
found  by  Bassett  and  Sanderson.  F.  J.  G. 

System  cobalt  chloride-sodium  chloride-water 
between  25°  and  100°-  A.  Benrath  and  E. 
Neumann  (Z.  anorg.  Chem.,  1938,  240,  80 — 86). — 
The  equilibrium  diagram  for  the  system  has  been 
determined.  There  are  no  double  salts.  F.  J.  G. 

System  cobalt  bromide-ammonium  bromide- 
water  between  0°  and  100°.  A.  Benrath  and  B. 
Schxfpers  (Z.  anorg.  Chem.,  1938,  240,  67—79). — 
The  equilibrium  diagram  for  the  system  between 
0°  and  100°  has  been  determined.  The  vals.  for  the 
solubility  of  NH4Br,  in  g.  per  100  g.  of  H20  are  re¬ 
presented  by  59*5  +  0*7320,  which  agrees  with  the 
results  of  other  workers.  The  vals.  for  the  solubility 
of  CoBr2  are  >  those  of  £tard  (A.,  1894,  ii,  442). 
CoBr2,6H20  is  stable  up  to  43°,  CoBr2,4H20  from 
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43°  to  60°,  and  CoBr2,2H20  above  60°.  The  only 
double  salt  is  CoBr2,2NH4Br,2H20,  which  is  stable 
above  40°  and  forms  incongruent  solutions  at  all 
temp.  <105°.  E.  J.  G. 

System  iron-iron  sulphide-vanadium  sulphide- 
vanadium.  R.  Vogel  and  A.  Wustefeld  (Arch. 
Eisenhuttenw.,  1938-9,  12,  261 — 268). — -V  and  VS 
form  a  eutectic  at  1312°,  12%  S  and  EeS  and  VS  give 
a  continuous  series  of  solid  solutions  without  a  min. 
m.p.  The  section  Ee-EeS-VS-V  can  be  divided 
into  two  parts ;  in  the  iirst  Ee-V  solid  solution  with 
>5%  V  is  in  equilibrium  with  VS  and  in  the  second 
Fe-V  solid  solution  with  <5%  V  is  in  equilibrium 
with  EeS-VS  solid  solution.  VS  is  appreciably 
sol.  in  Ee-V  solid  solution.  A.  R.  P. 

Heats  of  formation  of  cuprous  and  mercurous 
halide  compounds  with  amines.  W,  Hieber  and 
E.  E.  Eeder  (Z.  Elektrochem.,  1938,  44,  881 — 887). — 
Mol.,  heats  of  formation  at  20°  from  solid  halide 
and  liquid  or  (in  parentheses)  gaseous  amine  are  : 
CuC12,2C6H5N  28*15  (47*57),  CuBr2,2C5H5N  24*89 
(44*31),  CuBr2,6C6H6N  45*20  (103*46),  CuCl2,en 
33*73  (44*93),  CuCl2,en2  52*73  (75*13),  CuBr2,en 
35*0  (46*2),  CuBr2,en2  56*40  (78*80),  HgCl2,C6H5N 
11*14  (20*85),  HgCl2,2C5H5N  17*22  (36*64), 

2HgCL,»3C5H5N  8*17  (14*64),  HgBr2,C5H5N  9*19 
(18*90 ),  HgBr2,2C5HrN  15*45  (34*87),  HgI2,2C5H6N 
15*22  (34*64),  HgCL>,en  27*15  (38*35),  HgBr2,en 
22*17  (33*37),  Hgl2,cn  16*14  (27*34)  kg.-cal.  The 
dependence  of  the  vals.  on  the  at.  vol.  of  the  central 
atom  and  on  the  nature  of  the  halogen  is  discussed. 

E.S.  H. 

Entropy  and  energy  in  solutions  or  mixtures. 
J.  H.  de  Boer  (Chem.  Weekblad,  1938,  35,  839 — 
840). — Various  theoretical  cases  of  positive  and 
negative  entropy  change  and  heats  of  dissolution 
or  mixing  are  discussed.  S.  C. 

Heat  of  dilution  of  nitrating  mixtures,  and  the 
heat  effect  of  nitration  processes.  A.  N.  Plano  v- 
ski  (Prom.  Org.  Chim.,  1938,  5,  686 — 692). — The  heat 
of  dilution  of  aq.  H2S04  is  calc,  from  qx  =  183  — 
324 nj{n  -f  49),  and  of  aq.  HN03  by  q2  =  111  —  312 nj 
(?t  4-  98*5),  where  n  is  the  %  H20  content  of  the 
acids;  for  nitration  mixtures  q3  =  q2j(  1  —  bx ), 
where  6  =  1—  q2lqv  x  —  mj(m  -f  l)}  m  is  the  % 
of  H2S04,  and  l  is  that  of  HN03.  A  formula  for  heat 
of  nitration  is  derived.  R.  T. 

Formation  of  unstable  phases  in  the  course  of 
dehydration  of  crystalline  hydrates.  EL.  G. 
Chomiakov  (J.  Phys.  Chem.  Russ.,  1938,  11,  805 — 
817). — The  heat  of  dehydration  of  fresh  CuS04,5H20 
crystals  exceeds  that  of  the  partly  dehydrated 
crystals  by  67  g.-cal.  per  1  g.  of  H20.  Partly  de¬ 
hydrated  CuS04,5H20  evolves  5  kg.-cal.  per  mol. 
after  the  dehydration  has  been  discontinued ;  the 
evolution  is  complete  within  1  hr.  The  heats  of  dis¬ 
solution  of  freshly  dehydrated  and  of  old  CuS04 
also  differ  by  5  kg.-cal.  Presumably  this  heat  is  due 
to  rearrangement  of  the  unstable  crystal  lattice  ob¬ 
tained  in  the  course  of  dehydration.  J.  J.  B. 

Effect  of  structure  on  the  reactions  of  organic 
compounds.  Temperature  and  solvent  in¬ 


fluences.  L.  P.  Hammett  (J.  Chem.  Physics,  1938, 
6,  907). — A  correction  (cf.  A.,  1936,  1340). 

W.  R.  A, 

Kinetic  approach  to  the  theory  of  conductance 
of  infinitely  dilute  solutions  based  on  the  4 4  cage  ” 
model  of  liquids.  N.  J.  Polissar  (J.  Chem. 
Physics,  1938,  6,  833 — 844). — Theoretical.  The  dis¬ 
parity  between  the  hydrodynamical  model  of  an 
electrolytic  solution  and  its  physical  counterpart, 
the  “  cage  ”  theory  of  liquids,  the  behaviour  of  an 
ion  under  Brownian  movement,  and  the  placidly 
moving  ion  of  the  hydrodynamical  theory  are  dis¬ 
cussed.  Doubt  is  cast  on  the  validity  of  the  hydro¬ 
dynamical  equations.  The  desirability  of  a  kinetic 
theory  of  electrolytic  conductance  is  stressed  and  an 
approach  to  such  a  kinetic  theory  has  been  made, 
based  on  the  “  cage  ”  model  of  liquids.  The  ionic 
migration  is  considered  as  the  cumulative  effect  of  a 
feeble,  sporadic,  but  directed  perturbation  of  the 
violent  but  random  Brownian  movement.  The  method 
leads  to  a  relation  between  the  diffusion  and  the  con¬ 
ductivity  of  an  electrolyte  and  gives  an  explanation 
of  the  high  temp,  coeff.  of  slow  moving  ions.  Data 
have  been  calc,  for  the  ions  of  an  infinitely  dil.  aq. 
solution  of  KLCl.  W.  R.  A. 

Electrolytic  conductivity  of  zinc  sulphate  and 
copper  sulphate  in  water  at  25°.  B.  B.  Owen  and 
R.  W.  Gurry  (J.  Amer.  Chem.  Soc.,  1938,  60,  3074 — 
3078). — Conductivities  and  pH  vals.  are  recorded,  and 
equiv.  conductances  for  hypothetical  unhydrolysed 
salts  calc,  for  even  vals.  of  <\/C.  The  limiting  equiv. 
conductances  and  ionisation  consts.  for  the  salts 
have  been  estimated  by  different  procedures  based 
on  the  interionic  attraction  theory  and  the  law  of 
mass  action ;  the  most  trustworthy  vals.  are  :  ZnS04, 
A0  132*8,  K  0*0049  ;  CuS04,  A0  133*6,  K  0*0043. 

E.  S.  H. 

Equivalent  conductances  of  europium  chloride 
and  nitrate.  I.  M.  Klotz  (J.  Chem.  Physics,  1938, 
6,  907). — Equiv.  conductance-(molarity)*  curves  for 
EuC13  and  Eu(N03)3  are  nearly  identical  with  those  of 
the  corresponding  La  salts,  thus  suggesting  that  Eu‘" 
is  typical  of  the  rare-earth  ions.  It  is  assumed  that 
electrical  properties  of  Eu*“,  revealed  by  its  spectrum, 
are  characteristic  also  of  other  rare-earth  ions. 

W.  R.  A. 

Conductivities  of  electrolytes  in  anhydrous 
acetic  acid.  B.  V.  Weidner,  A.  W.  Hutchison, 
and  G.  C.  Chandlee  (J.  Amer.  Chem.  Soc.,  1938, 
60,  2877 — :2879). — Data  are  recorded  for  dil.  solutions 
of  LiCl,  NaCl,  KC1,  NH4C1,  LiN03,  NaN03,  KN03, 
CsN03,  NMe4Cl,  NMe4Br,  NMe3BuaBr,  and  NaOAc  in 
AcOH  at  25°.  E.  S.  H. 

Electrochemical  study  of  the  system  alum¬ 
inium  bromide-sodium  bromide-ethyl  brom¬ 
ide.  V.  A.  Plotnikov  and  V.  M.  Dumarevskaja 
(Mem.  Inst.  Chem.  Ukrain.  Acad.  Sci.,  1938,  5,  199 — 
212). — The  conductivity-[NaBr]/[AlBr3]  curves  for 
the  system  AlBr3-NaBr-EtBr,  at  18°,  are  a  series  of 
parabolas,  with  a  max.  at  [NaBr]/[AlBr3]  =  1 ;  a 
compound,  AlBr3,NaBr,?iEtBr,  is  postulated.  During 
electrolysis  A1  is  deposited  at  the  cathode,  and 
Br  is  evolved  at  the  anode.  R.  T. 
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Conductivity  in  the  systems  p-silver  sulphide- 
sulphur  and  (3-silver  iodide-thallium  iodide,  at  25° 
and  35°.  V.  P.  Tschali  (Mem.  Inst.  Chem.  Ukrain. 
Acad.  Sei.,  1938,  5,  231 — 237). — The  sp.  conductivity 
of  compressed  mixtures  of  p-Ag2S  with  S  and  of  p- 
Agl  with  Til  at  35°  is  >  at  25°.  It  falls  continuously 
with  rising  S  or  Til  content,  these  substances  causing 
diminution  of  the  no.  and  mobility  of  Ag  ions. 

R.  T. 

Non-aqueous  solutions.  I.  Conductivity 
tables.  V.  A.  Plotnikov  [with  S.  I.  Jaktjbson], 
(Mem.  Inst.  Chem.  Ukrain.  Acad.  Sci.,  1938,  5,  271 — 
358).— Conductivity  data  are  tabulated.  R.  T. 

Equation  for  transference  numbers.  T.  Sheb- 
LOVSKY  (J.  Chem.  Physics,  1938,  6,  845 — 846). — A 
simple  transference  equation  is  proposed  and  agrees 
well  with  Longsworth’s  results  on  uni-univalent 
halides  (A.,  1935,  1078)  but  does  not  hold  for  electro¬ 
lytes  of  higher  valency  nor  for  abnormal  uni- univalent 
salts  such  as  AgN03.  W.  R.  A. 

Mobility  of  chlorine  and  magnesium  ions  in 
alcohols.  F.  Olmer  (Bull.  Soc.  ehim.,  1938,  [v], 
5,  1685— 1690).— The  mobilities  at  22°  of  Cl'  and  Mg’* 
in  MeOH  and  EtOH  solutions  of  MgCl2  and 
MgCl2,6H20  are  recorded.  The  calc,  transport  no. 
of  Mg  in  H20  is  41,  intermediate  between  those  of 
Na  and  Al.  From  7)  data  the  ionic  radii  have  been 
calc.  Mol.  vol.  calculations  for  MgCl2  in  alcohols 
suggest  the  formation  of  complexes  containing  3  mols. 
of  the  alcohol.  C.  R.  H. 

Transference  numbers  of  lanthanum  chloride 
at  25°  by  the  moving  boundary  method.  L.  G. 
Longsworth  and  D.  A.  MacInnes  (J.  Amer.  Chem. 
Soc.,  1938,  60,  3070— 3074).— Data  for  0-0075— 0*5n. 
solutions  at  25°  are  recorded.  The  Cl'  conductances 
have  been  compared  with  those  for  aq.  CaCl2  and 
NaCl,  and  an  empirical  rule  for  the  influence  of 
valency  of  the  co-ion  on  the  Cl'  conductance  has  been 
deduced.  E.  S.  H. 

Degree  of  hydration  of  the  anion  S04  derived 
from  electrolytic  water  transport.  J.  Babo- 
rovskY  (Trans.  Electrochem.  Soc.,  1939,  75,  Preprint 
3,  13 — 18). — Transport  no.  (Ta)  measurements 

have  been  made  using  a  four- compartment  cell  of 
the  type  Ag(-),  KC1  (c) |KC1  (c)|K2S04  (c)|K2S04  (c), 
Ag(+),  where  c  —  n.  or  OTn.,  the  solutions  being 
separated  by  parchment  membranes.  Ta  for  S04" 
is  0*407  and  0*428,  and  for  Cl'  is  0*507  and  0*437,  in 
N.  and  OTn.  solution,  respectively,  the  H20 -transport 
being  1*95  and  2*48  g.-mol.  per  Faraday  in  N.  and 
OTn.  solution,  respectively.  Assuming  the  degrees 
of  hydration  of  K*  and  Cl'  ions  in  N.  solution  to  be 
5  and  4  mols.  of  H20,  respectively,  the  hydration  of 
the  S04"  ion  is  2-8  mols.  of  H20.  J.  W.  S. 

Thermodynamics  of  a  two-electrode  system 
with  retarded  ionic  transitions  in  the  absence  of 
a  current.  E.  Lange  and  K.  Nagel  (Z.  Elektro- 
chem.,  1938,  44,  856 — 870). — In  continuation  of  a 
previous  discussion  (A.,  1939,  I,  29)  several  simple 
electrode  processes  are  considered,  in  which  ionic 
transitions  are  partly  or  completely  inhibited.  The 
systems  are  treated  from  the  point '  of  view  *  of 

potential  deficit  (difference  between  actual 


potential  and  that  corresponding  with  true  electro¬ 
chemical  equilibrium),  and  possible  modes  of  experi¬ 
mental  study  are  indicated.  F.  L.  U. 

Behaviour  of  electrodes  in  solutions  of  foreign 
ions.  III.  Behaviour  of  platinum  electrodes  in 
solutions  containing  air.  I.  L.  Orestov  (J.  Phys. 
Chem.  Russ.,  1938,  11,  871—878;  cf.  A.,  1937,  I, 
364). — The  potential  of  a  Pt  electrode  dipped  in  a 
E^SC^  or  BaCl2  solution  changes  when  BaCl2  or 
KB04  respectively  is  added;  in  the  second  case  the 
equiv.  point  is  more  clearly  observable  than  in  the 
first.  The  potential  changes  linearly  with  log8  [Cl'] 
or  log*  [Ba**].  J.  J.  B. 

Periodic  potential  oscillations  of  tin  in  Cr03- 
HC1  solutions.  I.  M. Karschulin  and G.  Ehrens- 
varb  (Z.  Elektrochem.,  1938,  44,  877- — 881).— The 
potential  of  a  Sn  electrode  in  aq.  Cr03-HCl  undergoes 
regular  periodic  changes  with  time.  The  influence  of 
composition  of  the  solution  on  the  amplitude  and 
frequency  of  the  periods  has  been  determined.  The 
relation  between  this  phenomenon  and  the  conditions 
for  formation  of  complexes  such  as  HSnCL  is  discussed. 

E.  S.  H. 

Influence  of  aqueous  suspension  of  pigments  on 
the  potential  of  certain  metals.  A.  Y.  Pameilov 
and  G.  N.  Kiparisov  (J.  Appl.  Chem.  Russ.,  1938, 11, 
998 — 1004). — Fe  is  passivated  by  aq.  suspensions  of 
PbO  or  minium,  and  is  slightly  activated  by  a  no.  of 
common  pigments  (PbCr04,  Pb  or  Zn  white,  lithopone, 
PbTi03,  PbO,  ultramarine,  Prussian-blue,  ochre, 
graphite,  lampblack).  All  of  these  pigments  activate 
Al  and  Cu  surfaces.  R.  T. 

Decomposition  potential  of  sodium  and  potass¬ 
ium  halides  in  ethyl  bromide  solutions  of  alum¬ 
inium  bromide.  I.  S.  I.  Jakubson  and  V.  M. 
Dumarevskaja  (Mem.  Inst.  Chem.  Ukrain.  Acad. 
Sci.,  1938,  5,  225 — 230), — In  systems  in  which 
AlBr3  :  MX  :  EtBr  =  1  :  1  :  <20  (M  =  Na,  K,  Li ; 
X  ==  Cl,  Br,  I),  electrolysis  results  in  deposition  of 
alkali  metal  at  the  cathode,  at  a  decomp,  potential 
corresponding  with  that  of  MX.  When  AlBr3  :  MX 
is  <^1,  Al  is  deposited  at  the  cathode,  and  the  decomp, 
potential  approximates  to  that  of  AlBr3.  R.  T. 

Oxidation-reduction  potentials  of  unstable 
organic  systems.  A.  E.  Cameron  (J.  Physical 
Chem.,  1938,  42,  1217— 1227).— The  oxidation- 
reduction  potentials  of  metol  and  of  its  monosulphonic 
acid  have  been  measured  over  a  wide  pa  range  by  the 
discontinuous  titration  method.  At  20°  the  standard 
potentials  ( E0 )  are  0*6888  and  0*7292  v.,  respectively. 
Introduction  of  the  S03H  group  shifts  all  ionisations 
of  metol,  so  that  it  becomes  both  a  weaker  acid  and  a 
weaker  base.  For  p-C6H4(OH)2  and  1:2:  4-C6H3(OH)3 
E0  is  —0*7049  and  0*6014  v.,  respectively,  but  extreme 
precision  was  found  to  be  impossible  owing  to  the 
instability  of  the  quinones.  J.  W.  S. 

Oxidation— reduction  potentials  of  arsenate— 
arsenite  systems  in  sand  and  soil  media. 
C.  M.  Keaton  (Res.  Stud.  State  Coll.  Washington, 
1938,  6,  99 — 101). — The  redox  potential  of  the 
system  As04'"-As03'"'in  presence  of  pure  Si02  sand 
varies  with  concn.  in  accord  with  the  theoretical 
formula,  the  normal  potential  at  21°  being  0*557  v. 
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Addition  of  sandy  or  cla}'  soil  causes  irregular  results. 
The  presence  of  Fe‘"  causes  oxidation  of  As03"', 
but  AT"  causes  only  slight  fixation  of  As  by  adsorption. 
The  beneficial  effects  of  addition  of  Fe'”  to  soils 
poisoned  by  As-sprays  are  due  primarily  to  fixation 
of  the  As  by  the  Fe.  J.  W.  S. 

Redox  potential  determinations  in  (3-hydroxy- 
butyric  acid-dehydrogenase-acetoacetic  acid. — 
See  A.,  1939,  III,  97. 

Calculation  of  diffusion  potentials.  A.  Airola 
(Svensk  Kem.  Tidskr.,  1938,  50,  235 — 239;  cf.  A., 
1938,  I,  402), — Mathematical.  M.  H.  M.  A. 

Thermic  elements.  0.  K.  Kudra  (Mem.  Inst. 
Chem.  Ukrain.  Acad.  Sci.,  1938,  5,  245— 249).— The 
e.m.f.  developed  between  a  hot  and  a  cold  Cu  electrode 
immersed  in  CuS04,  Cu(N03)2,  cupricyanide,  and 
cuprammonium  solutions  may  attain  vals.  of  up  to 
0*12  v.,  with  a  temp,  gradient  of  90°.  The  charge  on 
the  hot  electrode  is  positive  in  the  cases  of  Cu  in 
CuS04  or  cuprammonium  solutions,  of  Ag  in  ammoni- 
acal  AgCl,  of  Cd  in  aq.  CdS04>  and  of  Fe  in  aq.  FeS04, 
and  negative  in  the  cases  of  Cu  in  aq.  cupricyanide, 
Ag  in  aq.  AgN03,  and  Fe  in  aq.  K4Fe(CN)6.  R.  T. 

Cathodic  polarisation  in  electrolysis  of  molten 
salts.  S.  A.  Pletenev  and  V.  N.  Rozov  (J.  Phys. 
Chem.  Russ.,  1938,  11,  641 — 650). — Oscillograph 
measurements  show  that  the  polarisation  of  a  Pb 
cathode  in  molten  PbCL  at  400°  or  500°  is  <10~3  v. ; 
in  mixtures  of  PbCl2  with  the  eutectic  mixture  of  KC1 
and  LiCl  it  becomes  measurable  when  [PbCy  is  <1*5 
mol.-%.  Between  1-5  and  0-2  mol.-%  of  PbCl2  it  is 
probably  a  concn.  polarisation,  and  at  [PbCl2]  <0*2 
mol.-%  it  is  very  high  and  probably  due  to  deposition 
of  an  alloy.  In  deposition  of  Cd  from  a  CdCl2-ICCl- 
LiCl  mixture  the  polarisation  is  >2  X  10-3  v.  even  at 
[CdCl2]  =  47  mol.-%  ;  it  is  presumably  due  to  the  low 
rate  of  dissociation  of  the  CdCL„4KCl  complex. 

“  J.  J.  B. 

Reduction  of  orange-2  and  metanil-yellow  at 
the  dropping  mercury  electrode.  (IVIlle.)  H. 
T.  Nga  (Compt.  rend.,  1938,  207,  989—991,  and  J. 
Chim.  phys.,  1938,  35,  345 — 349).— Polarograph 
experiments  show  that  reduction,  which  occurs  between 
pH  1  and  13,  requires  two  H  atoms  per  mol.  in  each 
case.  Rupture  of  the  mols.  does  not  occur,  substituted 
hydrazines  being  formed.  A.  J.  E.  W. 

Electrolytic  reduction  potentials  of  organic 
compounds.  XXVII.  Furfuraldehyde .  I.'Tachi 
(J.  Agric.  Chem.  Soc.  Japan,  1938,  14,  1371—1374; 
cf.  A.,  1939,  I,  29). — The  standard  electrolytic  re¬ 
duction  potential,  II0',  and  saturation  current  of 
furfuraldehyde  (I)  at  various  pn  vals.  have  been 
determined  by  the  polarograph  method.  The  satur¬ 
ation  current  varies  with  the  pfl  of  the  solution  and  is 
max.  at  pH  8*0.  It  is  suggested  that  reduction  of  (I) 
takes  place  in  two  stages  continuously  from  pn  6  to 
8.  .  The  II0'-pH  curve  consists  of  three  linear  parts  of 
which  the  inclinations  are  dno7dPn  =  —  0-07  at  2>h 
1  to  6,  — 0-03  at  7  to  10,  and  0  at  pa  >10. 

•  :  J.  N.  A. 

Streaming  of  electrolytes  in  reduction  at  the 
dropping  mercury  electrode.  II,  in.  H.  J. 
Antweher  (Z.  Elektrochem.,  1938,  44,  888— 908  ; 


cf.  A.,  1939, 1, 29). — The  influence  of  various  conditions 
on  the  direction  of  streaming  has  been  investigated. 
The  direction  depends  on  the  electrolyte  accordingly 
as  the  deposition  potential  of  the  cation  is  <  or  > 
the  electro  capillary  null  potential ;  it  is  influenced  by 
the  position  of  the  anode,  if  the  latter  is  close,  but  is 
not  influenced  by  a  magnetic  field.  The  mechanism 
of  streaming  is  discussed.  E.  S.  H. 

Electrolytic  overpotential  phenomena.  M.  Le- 

marchatstds  and  W.  Juda  (Compt.  rend.,  1938,  207, 
1192 — 1194;  cf.  A.,  1938, 1,  84). — The  H  overpotential 
(AeH)  at  a  platinised  Pt  cathode  is  expressed  by  the 
relation  1  -f-  +  £(AeH)2  =  a  -f-  fkZ  (d  —  c.d.) ;  it  is 

found  by  experiment  that  a  is  const.,  but  (3  =  k/C , 
where  h  is  const,  and  C\  is  the  initial  [H'J.  It  is 
deduced  that  the  overpotential  is  due  to  a  simple 
ionic  attraction  effect  in  the  immediate  vicinity  of  the 
electrode.  A.  J.  E.  W. 

Electrolysis  of  aqueous  sulphurous  acid. — See 
B.,  1939,  34. 

Deflagration  and  detonation  in  a  combustible 
gaseous  mixture  maintained  at  constant  volume. 

M.  VkoN  (Compt.  rend.,  1938,  207,  1037—1039).— 
A  new  theory  of  detonation  has  been  developed. 
Detonation  appears  always  at  the  end  of  deflagration 
and  immediately  after  the  max.  pressure  has  been 
attained  by  the  gas.  It  is  caused  by  very  high  pressure 
at  the  beginning  and  rapidly  increasing  pressure  at 
the  end  of  the  deflagration.  These  factors,  accentuate 
the  final  cooling  of  the  burning  gas.  The  factors 
which  accelerate  or  impede  detonation  are  different 
from  those  which  similarly  influence  self-ignitioiv. 
Turbulence  retards  detonation.  The  influence  of 
pressure,  temp.,  and  nature  of  walls  is  discussed. 

W.  R.  A. 

Propagation  of  flame  in  hydrogen-oxygen 
mixtures.  W.  E.  Garner  and  A.  Pugh  (Trans. 
Faraday  Soc.,  1938,  35,  283 — 295). — Pressure  limits 
for  the  propagation  of  the  H2-02  flame  have  been 
measured  in  Pyrex  and  Si02  vessels  as  a  function  of 
the  length  and  diameter  of  the  tube  and  of  the  energy 
of  firing.  The  limit  cc  1 /diameter.  The  flame  can  be 
propagated  down  to  0-4  cm.  pressure  in  tubes  of  10  cm. 
diameter.  The  inability  to  propagate  flame  at  very 
low  pressures  is  attributed  to  wall  effects,  in  which 
heat  is  conducted  to  the  walls.  This  conclusion  is 
supported  by  studying  the  effect  of  inert  gases  and 
variation  of  composition.  The  roles  of  chain  carriers 
and  thermal  conductivity  in  the  propagation  of  the 
flame  at  atm.  pressure  are  discussed.  W.  R.  A. 

Reaction  of  hydrogen  atoms  with  carbon 
tetrachloride.  J.  E.  Yance  and  W.  C.  Bauman  (J. 
Chem.  Physics,  1938,  6,  811 — 818).— Reaction  rate 
const s.  at  seven  temp,  between  21°  and  200°  have  been 
obtained  for  the  reaction  H  +  CC14  =  HC1  +  CC13 
in  which  [H]  was  determined  calorimetrically.  The 
change  of  reaction  rate  with  temp,  follows  classical 
bimol.  theory  with  a  steric  factor  of  0*007  and  an 
activation  energy  of  3*45  kg.- cal.  per  mol.  Complete 
conversion  of  H  atoms  into  HC1  may  be  attained  at 
150—200°.  W.  R.  A. 

Limits  of  inflammability  of  mixtures  of  pro¬ 
pane,  air,  and  nitrogen  peroxide.  E.  B.  Hodge 


vni  (a) 


GENERAL,  PHYSICAL;  AND  INORGANIC  CHEMISTRY. 


85 


(Ind.  Eng.  Chem.,  1938,  30,  1390— 1393).— The  limits 
of  inflammability  for  the  above  ternary  system  have 
been  determined  under  conditions  closely  similar 
to  those  used  by  Coward  and  Jones  for  C3H8-air 
mixtures  (B.,  1928,  392).  The  upper  limits  for  ternary 
mixtures  lie  on  a  smooth  curve  between  the  upper 
limit  for  C3Hq  and  air  (13-9%  C3H8)  and  the  upper 
limit  for  C3H8  and  N02  (33*5%  C3I18).  The  lower 
limits  for  ternary  mixtures  are  on  a  straight  line 
between  the  lower  limit  for  C3H8  and  air  (3*6%  C3H8) 
and  that  for  C3H8  and  N02  (0*4%  C3H8). 

H.  C.  M. 

Kinetics  of  cracking  of  aromatic  hydrocarbons 
under  pressure.  M.  D.  Tilitscheev  and  V.  K. 
Schtschittkov  (J.  Gen.  Chem.  Russ.,  1938,  8,  953— 
968). — Taking  the  velocity  of  cracking  of  C10H8  at 
500°  as  1,  the  following  velocities  are  obtained  for  a 
series  of  hydrocarbons  :  Ph„  17,  phenanthrene  77, 
2  : 6-C10H6Me2  220,  CH^ho^  250,  2-C10H7Me  300, 
CHPh3  420,  1  : 6-C10HGMe2  740,  fluorene  800,  1- 
ClaH7Me  1100,  acenaphthene  6200,  anthracene  10,900, 
(CH2Ph)2  31,000.  It  is  concluded  that  the  readiness 
with  which  linkings  between  C  atoms  are  ruptured 
diminishes  in  the  order  aliphatic-aliphatic  >  ali¬ 
phatic-aromatic  >  aromatic-aromatic  C*C.  The  temp, 
coeff.  of  the  reaction  is  2.  R.  T. 

Mechanism  of  homogeneous  decomposition 
reactions,  of  simple  organic  compounds.  F. 
Patat  and  L.  Kuchler  (Z.  Elektrochem.,  1938,  44, 

908— 909).  L.  von  Muffling  and  R.  Maess  {ibid., 

909— 911).  F.  Patat  and  L.  Kuchler  {ibid.,  911 — 

912).  L.  von  Muffling  and  R.  Maess  {ibid.,  912).; — 
Polemical.  E.  S.  H.  . 

Kinetics  of  exchange  reactions.  H. "A.  C. 
McKay  (Nature,  1938,  142,  997— 998).— In  isotopic 
exchange  reactions,  where  the  isotopes  have  identical 
chemical  properties,  it  is  not  possible  to  determine 
the  order  of  the  reaction  from  a  concn.-time  curve. 

L.S.T. 

Kinetics  of  the  decomposition  of  dithionic  acid. 

I.  Influence  of  neutral  salts  and  acids  on  the 
reaction  velocity.  II.  Comparison  of  the  velo¬ 
city  of  decomposition  in  H20  and  D20.  H.  Stamm 
and  M.  Goehring  (Z.  physikal.  Chem.,  1938,  183, 
89 — 111,  112 — 120).— I.  Halides,  sulphates,  and 

dithionates  have  a  negative  salt  effect.  The  data, 
together  with  data  for  the  effect  of  strong  acids  on 
the  reaction  velocity,  indicate  that  the  reaction  is  not 
brought  about  by  S206"  hydrolysis,  but  is  a  H#- 
catalysed  reaction  according  to  the  scheme  :  H*  + 
S206"  HS206/  (preliminary  equilibrium)  ;  H’  + 

HS206'  H2S206  (catalysed  reaction);  H2S2Og->* 

S04"  +  2H’  +  S02  (decomp,  of  van  ’t  Hoff  inter¬ 
mediate  compound). 

n.  The  decomp,  velocity  is  increased  by  the  addition 
of  D20.  The  ratio  of  the  velocity  coeffs.,  0/&ir,o> 
is -2*48  and;  2*18  at  60°  and  100°  respectively.  On 
theoretical  grounds*  it  is  shown  that,  apart  from  D* 
changing  *  equilibrium  conditions,  a  sp.  activity  is 
possessed  by  D\  C.  R.  H. 

Spectrophotometric  study  of  the  slow  hydro¬ 
lysis  of  ferric  salts.  J.  Cathala  and  J.  Cluzel 
(Compt.  rend.,  1938,  207,  781— 783).— The  (log  hc)/t 
curves  {Jc  =  absorption  coeff.)  for.  aq.  Fe(N03)3  at 


different  XX  (3865 — 4157  a.)  are  parallel,  showing 
that  the  nature  of  the  absorbing  constituent  does  not 
change  with  time  (£).  The  rate  of  hydrolysis  increases 
rapidly  with  pn  (5 — 6),  hydrolysis  being  negligible  at 
<5.  The  results  are  in  accord  with  those  of  Tian 
(A.,  1922,  ii,  362)  and  of  Lamb  and  Jacques  (A., 
1938,1,312).  A.J.  E.W. 

Rate  of  hydrolysis  of  ethyl  acetate  in  a  system 
of  two  phases.  G.  Tedeschi  (Gazzetta,  1938,  68, 
652 — 656).— Velocity  measurements  of  the  hydrolysis 
of  EtOAc  in  the  two-phase  system  EtOAc-aq.  HQ 
at  25  and  35°  confirm  the  theory  previously  deduced. 

0.  J.  W. 

Alkylation.  VI.  Hydrolysis  of  ethyl  chloride 
by  alkalis.  V.  A.  Izmails ki  and  B.  V.  Popov  (J. 
Gen.  Chem.  Russ.,  1938,  8,  695—698)." — The  amount 
of  EtCl  hydrolysed  at  125°  by  equiv.  concns.  of  alkalis 
in  96%  EtOH  falls  in  the  series  NaOH  >  Na2C03  > 
CaO  >  MgO ;  the  activating  effect  of  H20  rises  in 
the  inverse  order.  Addition  of  NaCl  to  the  system 
EtCl-NaOH-EtOH  inhibits  hydrolysis,  owing  to 
lowered  solubility  of  EtCl  and  to  reversal  of  dis¬ 
sociation  of  NaOH.  R.  T. 

Rates  of  transformation  in  ethyl  alcohol  of 
ammonium  and  ethylammonium  cyanates  into 
the  corresponding  carbamides.  C.  C.  Miller  and 
J.  R.  Nicholson  (Proc.  Roy.  Soc.,  1938,  A,  168, 
206 — 218). — The  rates  have  been  measured  in  the 
temp,  interval  0 — 32°  and  in  a  range  of  concn.  from 
0 -0002m.  to  0*04m.  in  EtOH  containing  1-9%  H20. 
Closest  distances  of  approach  of  the  reacting  ions  are 
calc,  and  are  found  to  have  a  high  positive  temp, 
coeff.  The  Arrhenius  equation  is  not  fulfilled  except 
at  the  highest  concn.  Solvation  of  the  reactants 
may  play  an  important  part  in  the  transformation  of 
cyanates  in  H90  and  EtOH  at  infinite  dilution. 

G.  D.  P. 

Amide  hydrolysis  with  high  concentrations  of 
mineral  acids.  V.  K.  Krleble  and  K.  A.  Holst 
(J.  Amer.  Chem.  Soc.,  1938,  60,  2976 — 2980).— The 
rate  for  HCO*NH2,  NH2Ac,  or  EtCO*NH2  is  a  max. 
at  a  certain  acid  concn.,  which  differs  according  to  the 
amide  and  is  not  the  same  for  H2S04  as  for  HCL  The 
decrease  in  rate  at  higher  acid  concns.  is  ascribed  to 
decrease  in  activity  of  H20.  E.  S.  H. 

Course  of  reaction  giving  rise  to  acetylene- 
bismagnesium  bromide.  H.  Kleinfeller  and 
H.  Lohmann  (Ber.,  1938,  71,  [B],  2608 — 2613 ;  cf.  A., 
1932,  172). — The  reaction  between  C2H2  and  MgEtBr, 
the  velocity  of  which  was  measured  at  0°  and  20°,  is 
unimol.  with  respect  to  MgEtBr.  The  whole  process 
thus  consists  of  two  consecutive  reactions,  viz., 
(1)  C2H2  +  MgEtBr  =  CH:C*MgBr  +  C2H6,  and  (2) 
2CH:C’MgBr  =  C2H2  +  (:C*MgBr)2.  The  activation 
enemy  of  the  primary  reaction  is  calc,  to  be  ~7500 
g.-cal.  '  F.L.U. 

Diazotisation  and  nitrosation  of  amines.  I. 
Use  of  dilatometric  and  conductometric  methods. 

J.  C.  Earl  and  N  G.  Hills  (J.C.S.,  1938,  1954 — 
1958). — The  interaction  of  HN02  with  various  sec. 
amines  in  MeOH,  studied  by  dilatometric  and 
conductometric  methods,  seems  to  follow  a  course 
similar  to  that  observed  with  NHPhMe  (A.,  1933, 
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705).  The  conductivity  curves  are  in  accord  with  the 
initial  formation  of  a  complex  which  decomposes  later 
with  liberation  of  H*  ions.  J.W.S. 

Inversion  of  sucrose.  P.  M.  Leininger  and  M. 
Kilpatrick  (J.  Amer.  Chem.  Soc.,  1938,  60,  2891 — 
2899). — The  velocity  coeff.,  &nj0+,  has  been  determined 
at  0 — 40°  for  a  wide  range  of  [HC1].  The  effect  of 
electrolyte  concn.  has  been  investigated ;  it  decreases 
with  rising  temp.  ftHs0+  increases  with  rising  sucrose 
concn.  The  energy  of  activation  calc,  from  the 
Arrhenius  equation  shows  that  E A  and  B  decrease 
with  increasing  [HC1]  and  with  rising  temp.  The 
energy  of  activation  decreases  with  increasing  sucrose 
concn.  An  explanation  of  the  results  is  put  forward. 

■  E.  S.  H. 

Criterion  for  the  mechanism  of  the  reactions 
of  alkyl  halides  with  hydroxy  lie  solvents.  Re¬ 
actions  of  benzhydryl  chloride.  L.  C.  Bate¬ 
man,  E.  X).  Htjghes,  and  C.  K.  Incold  (J.  Amer. 
Chem.  Soc.,  1938,  60,  3080 — 3082). — Experiments  on 
the  hydrolysis  of  BuyCl  and  CHPh2Cl  favour  the 
unimol.  mechanism  of  aliphatic  substitution,  applying 
as  a  criterion  a  comparison  of  the  rates  and  product 
compositions.  E.  S.  H. 

Isomeric  change  in  stilbenes.  T.  W.  J.  Taylor 
and  (Miss)  A.  R.  Murray  (J.C.S.,  1938,  2078—2086). 
The  rates  of  change  in  the  liquid  state  of  the 
less  stable  geometrical  isomerides  of  (!CHPh)2, 
CCIPhICHPh,  and  (:CClPh)2  into  the  equilibrium 
mixture  of  each  pair  of  isomerides  have  been  deter¬ 
mined  at  200°.  The  heats  of  activation,  which  must 
depend  on  the  nature  of  the  double  Unkings,  are  almost 
the  same ;  since  the  Cl  are  unreactive,  it  appears  that 
there  is  an  interaction  between  the  C*C1  and  C!C 
linkings  which  would  be  expected  to  show  itself  in  the 
behaviour  of  the  double  linking.  The  Cl- compounds 
show  no  acid  catalysis,  although  the  change  for 
(!CHPh)2  is  sensitive  to  the  presence  of  traces  of  acid. 

E.  S.  H. 

Reduction  of  ammonium  iridocbloride  with 
sugars.  I.  I.  Tscherniaev  and  V.  N.  Schirokova 
(Ann.  Sect.  Platine,  1938,  No.  15,  63 — 99). — 
(NH4)2IrCl6  is  reduced  to  (NH4)2[IrCl5,H20]  by  sugars 
in  acid  solution.  The  velocity  of  reduction  cc  concn. 
of  sugar  and  of  HC1,  and  cc  temp.,  being  14 — 15  times 
as  great  at  80°  as  at  60°.  The  reducing  power  of 
sugars  varies,  1  mol.  of  glucose  reducing  6,  of  fructose 
7,  and  of  sucrose  13  mols.  of  (NH4)2IrCl6,  at  80°,  in 
4-IIn-HCL  “  R.  T. 

Cation  effects  in  concentrated  NaCl  solution. 

K,  E.  ThomS  (Svensk  Kern.  Tidskr.,  1938,  50,  255— 
257). — The  hydrolysis  of  the  acetyl  derivations  of 
glycolUc,  lactic,  hydracrylic,  malic,  and  citric  acids  by 
NaOH  in  aq.  NaCl  in  presence  of  other  cations  has  been 
studied,  h  is  in  all  cases  independent  of  the  concn. 
of  reacting  ions,  and  is  increased  by  addition  of 
bivalent  ions,  Ca**  >  Sr**  >  Ba*\  This  effect  increases 
with  the  basicity  of  the  acid.  Addition  of  CaCl2 
to  give  0*04n.  doubles  h  for  dibasic  acids,  and  CaCl2 
to  give  005n.  increases  h  100  times  for  tribasic  acids. 
;  #  M.  H.  M.  A. 

Epichlorohydrin  and  hydrogen  sulphide.  B. 
Sjoberg  (Svensk  Kern.  Tidskr.,  1938,  50,  250—254). 


— The  reaction  :  CH2C1,CH(0H),CH2S'  ->• 

OH-CH<Sg2>S  +  Cl'  (in  alkaline,  solution)  is  uni- 

mol.  (&  =  0*65  X  10~2).  With  H202 
CH2C1-CH(0H)-CH2*SH  gives. 

CH2C1-CH(0H)-CH2‘S03H  [Na  salt  (I),  m.p.  246— 
247°].  Alkaline  hydrolysis  of  (I)  is  a  bimol.  reaction 
( h  =  3*3).  M.  H.  M.  A. 

Reducing  properties  of  a  tautomeric  form  of 
geneserine  ;  a  chain  reaction. — See  A.,  1939,  II, 
40. 

Relative  reactivities  of  organometallic  com¬ 
pounds.  Hydrogenolysis  of  RM  compounds. — 
See  A.,  1938,  II,  515. 

Rate  of  formation  of  oximes,  phenylhydr- 
azones,  and  semicarb azones  of  hydroxy-alde¬ 
hydes. — See  A.,  1939,  II,  49. 

Action  of  carbon  dioxide  and  of  carbon  mon¬ 
oxide  on  manganese.  A.  N.  Campbell  and  E.  A. 
Brown  (J.  Amer.  Chem.  Soc.,  1938,  60,  3055- — 
3060). — The  supposed  reaction  2Mn  +  C02  = 
2MnO  +  C  is  shown  to  consist  of  two  consecutive 
steps  :  {a)  Mn  +  C02  =  MnO  +  CO,  (6)  Mn  +  CO  = 
MnO  -f-  C.  At  temp.  <400°  (a)  predominates  almost 
exclusively,  .  but  at  higher  temp,  the  rater.  of  (6) 
increases  rapidly  and  in  certain  cases  may  lead  to 
complete  removal  of  CO.  The  velocities  of  the 
reactions  depend  mainly  on  the  rate  of  diffusion 
through  the  MnO  layer.  MnO  appears  to  be  more 
pervious  to  C02  than  to  CO.  Both  reactions  are 
exothermic,  but  no  reverse  reaction  was  detected  up 
to  600°.  E.  S.  H. 

Velocity  of  oxidation  and  vaporisation  of 
mercury,  and  the  obtaining  of  impermeable 
films  at  its  surface.  V.  A.  Piankov  (J.  Appl, 
Chem.  Russ.,  1938,  11,  931— 940).— The  rate  of 
vaporisation  of  Hg  cc  the  sq.  root  of  the  velocity  of 
a  stream  of  air  passing  over  it,  but  falls  with  time 
owing  to  formation  of  an  impermeable  oxide  film. 
Presence  of  reducing  (H2S,  H2)  or  acid  (HC1,  N02) 
gases  or  of  NH3  in  the  air  increases  vaporisation 
from  oxidised  surfaces,  owing  to  reduction  or  decomp. 
of  the  film,  whilst  oxidising  gases  (I,  Cl2,  03)  have 
the  reverse  effect.  Vaporisation  is  least  with  03. 

R.  T. 

Action  of  hydrochloric  acid  on  noble  metals 
under  high  pressures  of  air.  V.  G.  Tronev  and 
S.  M.  Bondin  (Ann.  Sect.  Platine,  1938,  No.  15, 
113— 123).— The  rate  of  dissolution  of  Pt  in  HC1 
rises  with  increasing  [HC1],  temp.,  pressure,  and 
surface  of  contact;  it  is  considerable  for  Pt- black  in 
6n-HC1  at  150°/50  atm.  Under  analogous  conditions 
Au,  Pd,  Rh,  and  Ir  undergo  dissolution  in  presence 
of  H202.  R.T. 

Decomposition  of  neutral  and  basic  magnes¬ 
ium  carbonates  in  aqueous  medium  at  the  b.p. 
A.  Oliverio  (Annali  Chim.  Appl.,  1938,  28,  378 — 
383). — The  rate  of  evolution  of  C02  at  100°  from 
Mg  carbonates  suspended  in  H20  (magnesite, 
MgC03,3H20,  and  various  basic  carbonates)  is  the 
same.  The  primary  process  is  considered  to  be  a 
hydrolysis  of  MgC03  in  each  case.  0.  J.  W.  . 
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Decomposition  of  organic  peroxides.  E.  J. 
Harris  and  A.  C.  Egerton  (Nature,  1938,  142,  830 ; 
cf.  A.,  .  1938,  I,  256). — Et02H  decomposes  hetero¬ 
geneously  in  the  range  140 — 200°,  the  rate  of  reaction 
being  in  accord  with  the  expression  for  adsorption 
obtained  from  the  Langmuir  isotherm.  The  rate  of 
reaction  is  markedly  increased  by  packing  the  vessel 
and  by  coating  the  surface  with  salt.  The  liquid 
products  contain  MeCHO  and  CH20.  At  higher 
pressures  the  decomp :  is  homogeneous  and  explosive, 
and  the  products  are  mainly  gaseous.  At  200°,  60% 
Pr02H  forms  EtCHO,  C3H6,  C2H4,  CH4,  H2,  and  CO. 
Et02H  and  Pr02H  both  reduce  the  induction  period 
in  the  slow  reaction  C3H8  +  02,  but  do  not  affect  the 
subsequent  rate  of  reaction.  Their  initiating  effect 
can  be  nullified  by  poisoning,  e.g.,  with  salt,  indicating 
that  initiation  takes  place  after  a  collision  of  the 
peroxide  with  the  wall.  L.  S.  T. 

Kinetics  of  decomposition  of  austenite. — See  B., 
1939,48. 

Detonation  of  explosives. — See  B.,  1939,  107. 

Conversion  of  para-hydrogen  in  presence  of 
nitric  oxide  in  aqueous  solution.  (Collision 
number  between  solute  molecules.)  L.  Farkas 
and  U.  Garbatski  (Trans.  Faraday  Soc.,  1938,  35, 
263 — 268). — The  rates  of  conversion  of  para- H2 
catalysed  by  NO,  (i)  in  the  gaseous  state  and  (ii)  in 
aq.  solution,  have  been  measured  and  compared. 
Rate  (ii)  is  >  rate  (i).  The  abs.  rate  (ii)  is  satis¬ 
factorily  explained  by  the  classical  theory  of  collision 
frequencies  in  solution,  but  the  theory  of  collisions  in 
sets  (cf.  A.,  1937,  I,  568)  leads  to  disagreement  with 
the  experimental  data.  W.  R.  A. 

Re-esterification  of  phenolic  esters  of  carb¬ 
oxylic  acids  . — See  A.,  1939,  II,  64. 


Effect  of  a-substituents  on  the  ammonolysis  of 
esters. — See  A.,  1939,  II,  47. 

Distribution  factor  in  catalytic  toxicity.  E.  B. 
Maxted  and  H.  C.  Evans  (J.C.S.,  1938,  2071 — 2078). 
— The  effective  toxicity,  based  on  the  total  amount 
of  poison  present,  can  be  expressed  as  true  toxicity, 
based  on  adsorbed  concn.,  by  the  introduction  of  a 
correction  termed  the  distribution  factor.  This  factor 
approaches  unity  in  the  case  of  poisons  having  long 
mean  adsorbed  lives,  corresponding  with  substantially 
complete  adsorption,  but  the  effective  toxicity  of 
substances,  for  which  the  partition  between  the 
adsorbed  and  the  free  phase  is  low  towards  the 
adsorbed  side,  depends  on  the  individual  mol.  coverage 
and  on  the  distribution  rates.  By  determining  the 
effective  toxicity  and  the  distribution  ratio  for  several 
simple  poisons  towards  a  Pt  catalyst,  the  true  vari¬ 
ation  of  catalytic  activity  with  the  actual  adsorbed 
C*>nJrL  P0*3011  the  catalytic  surface  has  been 
studied.  The  results  obtained  may  be  interpreted  as 
ev^e^?e  ^or  the  existence  of  at  least  two  types  of 
potential  catalysing  or  adsorbing  elements  in  the 
catalyst  surface,  all  elements  of  a  given  type  being 
apparently  equiv.  p;.  S.  H. 

Exchange  between  hydrogen  and  deuterium  on 

Berstein  (Acta  Physicochim. 
U.R.S.S.,  1938,  8,  857 — 863). — Exchange  between  H 


and  D  proceeds  rapidly  on  well  degassed  C  at  500°, 
300°,  193°,  and  90°  k:.,  the  activation  energy  being  ~  0. 
The  reaction  is  unimol.  with  h  =  (l/£)log0  a /(a  —  #), 
in  which  a  is  the  concn.  of  HD  in .  the  equilibrium 
mixture,  and  x  its  concn.  at  time  t.  The  exchange 
probably  occurs  by  interaction  between  adsorbed 
mols.  and  mols.  in  the  gaseous  phase.  The  results 
suggest  that  this  exchange  and  the  para-ortho  con¬ 
version  proceed  by  the  same  mechanism,  and  throw 
doubt  on  the  hypothesis  of  a  paramagnetic  mechanism 
of  the  latter  reaction  (cf.  A.,  1933,  680).  The  failure 
of  previous  workers  to  detect  reaction  between  H  and 
D  on  C  (cf.  A.,  1934,  1074)  was  probably  due  to 
poisoning  of  the  active  centres  by  residual  gas,  which 
the  present  work  shows  to  be  removable  only  by 
degassing  for  several  weeks  at  900 — 950°. 

F.  L.  U. 

Reaction  mechanism  of  the  oxidation  of 
carbon  monoxide  on  the  surface  of  hopcalite. 

II.  Role  of  water  bound  to  the  hopcalite  on  the 

catalytic  process.  B.  Bruns  (Acta  Physicochim. 
U.R.S.S.,  1937,  7,  875—882;  cf.  A.,  1937,  I,  572).— 
Hopcalite,  containing  a  considerable  amount  of 
tightly  bound  H20,  is  easily  reduced  in  the  CO  oxid¬ 
ation  in  presence  of  excess  of  02,  leading  to  a  lowering 
of  its  activity.  H20-free  hopcalite,  however,  obtained 
by  prolonged  outgassing  at  180°,  is  more  active,  and 
loses  its  reducing  power  in  the  same  reaction.  The 
linear  dependence  on  the  catalytic  activity  of  the 
amount  of  CO  oxidised  at  the  expense  of  surface 
bound  02  indicates  homogeneity  of  the  active  parts 
of  the  surface.  W.  R.  A. 

Catalytic  exchange  of  gaseous  oxygen  isotopes. 

III.  Exchange  reactions  of  oxygen  atoms  be¬ 

tween  oxygen  and  water  vapour  at  the  surface  of 
copper  oxide.  N.  Morita  and  T.  Titani  (Bull. 
Chem.  Soc.  Japan,  1938,  13,  656 — 667 ;  cf.  A.,  1938, 
I,  363,  628).— Exchange  of  O  isotopes  between  02 
and  H20  vapour  on  a  CuO  surface  is  observable  at 
650°  and  very  rapid  at  >750°.  CuO  prepared  by 
re-oxidation  of  Cu  obtained  by  reduction  of  com¬ 
mercial  CuO  is  slightly  more  active  eatalytically  than 
the  latter.  No  exchange  of  O  isotopes  between  02 
and  CuO  is  observable  at  temp.  >900°.  Exchange 
between  H20  vapour  and  solid  CuO  is  detectable  at 
650°  and  rapid  at  750°.  Hence  it  is  concluded  that 
the  catalysed  exchange  between  02  and  H20  occurs 
through  an  intermediate  compound  wrhich  decomposes 
into  H20,  02,  and  Cu20.  J.  W.  S. 

Hydrogenation  of  simple  sulphur  compounds. 
III.  Reactions  of  carbonyl  sulphide  and  methyl- 
thiol.  B.  Crawley  and  R.  H.  Griffith  (J.C.S., 
1938,  2034 — 2036;  cf.  A.,  1938,  I,  363). — Hydrogen¬ 
ation  of  COS  in  presence  of  a  Ni  subsulphide  catalyst 
has  been  studied  at  125 — 200°.  At  temp.  >150°  the 
reaction  is  of  first  order  with  respect  to  COS,  but 
retardation  occurs  at  lower  temp.  Hydrogenation  of 
MeSH  is  also  of  first  order  with  respect  to  MeSH  at 
200 — 300°,  but  the  mechanisms  of  the  reactions  are 
essentially  different.  It  appears  unlikely  that  a  mol. 
of  COS  held  by  van  der  Waals  adsorption  can  react 
with  adsorbed  H,  and  it  is  suggested  that  COS  reacts 
simply  by  collision  with  adsorbed  H.  MeSH  reacts 
only  when  held  by  activated  adsorption,  and  the  slow 
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rate  of  this  step  leads  to  a  considerably  smaller 
relative  reaction  velocity.  E.  S.  H. 

Catalytic  oxidation  of  carbon  disulphide  and 
carbonyl  sulphide  ,  R.  H.  Griffith  and  S.  G.  Hill 
(J.C.S.,  1938,  2037—2040). — Homogeneous,  non¬ 

explosive  oxidation,  with  simultaneous  production 
of  03,  occurs  when  mixtures  of  air  with  small  amounts 
of  CS2  are  passed  through  a  glass  tube  at  >140°. 
Whilst  the  homogeneous  reaction  is  difficult  to 
suppress,  the  heterogeneous  reaction  which  occurs 
in  contact  with  Ni  subsulphide  has  been  studied  by 
adding  small  amounts  of  C2H4  to  the  reactants.  The 
heterogeneous  reaction  is  of  zero  order  with  respect 
to  CS2.  COS  does  not  undergo  homogeneous  oxidation 
so  readily ;  the  heterogeneous  reaction  in  contact  with 
Ni  subsulphide  is  of  first  order  with  respect  to  COS, 
but  is  retarded  by  S02.  The  results  are  discussed  in 
relation  to  published  data  on  the  adsorption  of  gases 
by  the  catalyst.  E.  S.  H. 

.  Selective  action  of  catalysts  on  tbe  reaction  of 
conversion  of  fusible  formates  into  oxalates, 
L.  C.  Freidlin  (J,  Appl.  Cliem.  Russ,,  1938,  11, 
975 — 980). — Of  the  reactions  (i)  Na2C03  +  H2  + 
CO  4-*  2HC02Na  ->  Na2C204  +  H2  (ii),  (i)  is  catalysed 
by  Th02,  and  (ii)  slightly  by  Cu,  and  powerfully  by 
NaNH2,  in  presence  of  2 — 4%  of  which  80%  yields  of 
Na2C2(54  are  obtained  at  240°,  R.  T. 

Kinetics  of  dehydrogenation  of  decalin  in 
presence  of  mixed  catalysts.  IV.  V.  I.  Karshev 
and  Z.  A.  Vassilieva  (J.  Phys.  Cliem.  Russ.,  1938, 11, 
670 — 677 ;  cf.  A.,  1936,  712). — Three  industrial 
catalysts  were  used  between  350°  and  500°.  The 
temp,  coeff.  was  1-3—14  for  10°.  J.  J.  B. 

Reactions  in  concentrated  sulphuric  acid.  V. 
Influence  of  temperature  on  the  catalyst.  VI. 
Influence  of  the  material  to  be  oxidised  on  the 
catalyst  series.  J.  Milbauer  (Chem.  Obzor.  1936, 
11,  183 — 185;  Cliem.  Zentr.,  1937,  i,  840;  cf.  A., 
1938,  I,  406,  526). — V.  The  following  catalyst  series 
for  the  oxidation  of  (a)  H2,  (6)  sucrose  with  cone. 
H2S04  were  observed ;  (a)  174°,  Pd,  Hg,  Pt,  Se,  Ce, 
Sb,  Au,  Ni,  As,  Ag,  Cu ;  237°,  Pd,  Hg,  Pt,  Se,  Cu,  Ce, 
Sb,  Ag,  Au,  Ni,  As  (with  increasing  temp,  the  activity 
of  Cu  and  Ag  increases  relatively  rapidly) ;  ( b )  237°, 
Se,  Pd,  Hg,  Pt,  Te,  V,  Ag,  Cu,  Sb,  [Au,  As,  Ce,  Ni]; 
310°,  Se,  Hg,  Cu,  Te,  Au,  V,  Pt,  Sb,  Ce,  Ag,  As,  Pd, 
Ni. 

VI.  The  corresponding  series  for  (c)  CO,  ( d )  CS0, 
(e)  COS,  (/)  PeS04,  (g)  C2H4,  are  :  (c)  Pd,  Hg,  Ag,  Pt, 
V,  Se,  Au,  Cu,  As  ;  \d)  Pd,  Se,  Pt,  Cu,  Te,  Hg,  Sb, 
As,  Ag ;  (e)  Pd,  Pt,  Se,  Ag,  Cu,  V,  Hg,  Te,  Sb ;  (/)  Se, 
Ag,  Pd,  Pt,  Te,  Hg,  Cu,  V,  Sb;  (g)  Se,  Pd,  Hg,  Ag, 
Pt,  Au,  V,  Te,  Cu.  A.  H.  C. 

Catalytic  oxidation  of  nitric  oxide.— See  B., 
1939,36. 

Thermal  catalysis  of  carbon  monoxide  and 
hydrogen.— See  B.,  1939,  14. 

Copper -chromium  oxide  catalysts  for  dehydro¬ 
genations.— See  A,,  1939,  II,  6. 

Regulation  of  the  catalytic  reduction  of  un¬ 
saturated  compounds  and  the  ageing  pheno¬ 
mena  of  platinum  contacts.— See  A.,  1939,  II,  68. 


Electrolysis  of  aqueous  sulphuric  acid. — See B.* 
1939,  34. 

Electrodeposition  of  rubber.— See  B.,  1939,  80. 

Influence  of  temperature  on  cathode  pro¬ 
cesses.  0.  K.  Ktjdra  (Mem.  Inst.  Chem.  Ukrain. 
Acad.  Sci.,  1938,  5,  239 — 243). — The  concn.  C  at 
which  black  deposits  of  Cu  or  Cd  are  obtained  at  the 
cathode  during  electrolysis  varies  according  to  the 
formula  C  —  acT*  (a  —  c.c.,  x  —  time  elapsed  at 
moment  of  appearance  of  the  deposit).  With  rising 
temp,  the  val.  of  C  rises,  according  to  the  empirical 
equation  Co  =  6^(1  +  0-02156G).  The  G-temp. 
curves  are  a  series  of  straight  lines,  the  angle  of 
inclination  to  the  x  axis  of  which  rises  with  increasing 
concn.  of  the  salt. .  The  curves  obtained  for  equiv. 
concns.  of  different  salts  [CdS04,  Cu(N03)2]  are 
identical.  R.  T. 

Chemical  action  of  electrical  discharges. 
XVII.  Production  of  acetylene  by  the  electric 
arc,  at  various  frequencies,  in  mixtures  of  meth¬ 
ane  and  hydrogen.  E.  Briner,  J.  Desbatllets, 
and  J.  P.  Jacob  (Helv.  Chim.  Acta,  1938,  21, 1570 — 
1578;  cf.  A.,  1938,  I,  407). — Use  of  a  high-frequency 
discharge  permits  the  maintenance  of  a  stable  arc  at 
lower  voltage  and  current  than  is  possible  with  a 
low-frequency  aro,  and  improves  the  yield  of  C2H2 
from  CH4-H2  mixtures.  With  n  =  107  cycles  per 
sec.  a  yield  of  1  cu.  m.  per  84  kw.-lir.  has  been 
attained.  Reduction  of  pressure  tends  to  reduce  the 
yield.  .  \  -  J.  W.  S. 

Photosensitised  reactions  and  the  quenching 
of  fluorescence  in  solution.  J.  Weiss  (Trans. 
Faraday  Soc.,  1939  35,  48 — 56). — When  the 

elementary  process  of  quenching  and  the  primary 
process  of  a  photosensitised  reaction  are  identical, 
quenching  is  effected  by  a  radiationless  electron 
transfer  in  a  complex  between  the  excited  mol.  and 
the  quenching  acceptor  mol.  or  ion.  Formation  of  a 
reduced  form  of  the  excited  mol.  and  of  an  oxidised 
form  of  the  acceptor  results.  This  chemical  reaction 
has  been  investigated  for  various  dyes.  If  02  is  present 
the  reduced  form  of  the  excited  mol.  is  reconverted  into 
dye  and  the  mechanism  of  the  complete  reaction  can 
be  represented  by  a  cycle.  02  directly  quenches  some 
dyes  such  as  chlorophyll.  The  results  are  interpreted 
in  terms  of  the  formation  of  H02  radicals. 

-  v;  :  .  W.  R.  A. 

Decomposition  of  water  vapour  by  X-rays.  P. 
Gunther  and  L.  Holzapfel  (Naturwiss.,  1938,  26, 
788). — The  absorption  of  X-rays  by  H20  vapour  is 
greatly  increased  by  the  addition  of  Xe  (400  mm.  Xe 
to  60  mm.  H20  vapour).  After  irradiating  the  mixture 
it  was  frozen  in  liquid  H2,  and  the  pressure  of  the  H2 
remaining  over  was  measured.  For  each  ion  .  pair 
formed  1  mol.  H20  was  decomposed.  A.  J.  M. 

Pbotosensitisation  by  stannic  oxide.  C.  I. 
Varadanam  and  G.  G.  Rao  (Current  Sci.,  1938,  7, 
231). — On  exposure  to  sunlight  in  Pyrex  flasks,  in 
presence  of  either  hydrated  or  ignited  Sn02,  NH3  is 
oxidised  to  nitrite,  KN03  reduced  to  nitrite,  and 
various  dyes  are  decolorised.  F.  J*  G. 

Mechanism  of  the  photolysis  of  [tri]deutero- 
ammonia.  M.  Burton  (J.  Chem.  Physics,  1938,  6, 
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680—681 ;  cf.  following  abstract).— A  new  mechanism 
proposed  for  the  photolysis  of  ND3  involves  competition 
between  two  spontaneous  predissociation  processes 
in  the  discrete  region,  viz.,  (i)  ND3*  ->  ND2  +  D ; 
(ii)  ND3*  ND  4-  IV  The  relative  rates  of  (i)  and 
(ii)  are  19  :  1.  In  the  diffuse  region,  the  time  of 
decomp,  is  so  short  that  the  reaction  proceeds 
exclusively  by  (i).  .  W.  R.  A. 

Competition  of  predissociation  process  in  the 
photolysis  of  polyatomic  molecules.  G.  K. 
Rollefson  and  M.  Burton  (J.  Chem.  Physics,  1938, 
6,  674 — 679;  cf.  A.,  1938,  I,  499). — Theoretical. 
The  factors  governing  the  probability  of  decomp,  of  a 
photoactivated  polyat.  inol.  by  any  given  path  are 
deduced,  and  are  applied  in  a  discussion  of  the 
photolysis  of  COMe2,  MeCHO,  AcOH,  HCO>H,  and 
PraCHO.  ’  W.R.A. 

Photochemical  addition  of  bromine  to  bromo- 
benzene  in  carbon  tetrachloride  solution.  D.  L. 
Hammick,  J.  M.  Hutson,  and  G.  I.  Jenkins  (J.C.S., 
1938,  1959 — 1964). — Under  the  influence  of  X  4360  a. 
addition  of  Br  takes  place,  although  no  reaction  occurs 
in  the  dark  at  room  temp.  The  course  of  the  reaction 
is  formulated:  (1)  PhBr  +  Br2  =  PhBr3  (photo), 
(2)  PhBr3  +  Br2  =  PhBr5  .  (thermal),  (3)  PhBr6  + 
Br2  ==  PhJBr7  (thermal).  The  photo-addition  is  of 
low  quantum  efficiency  (0  01 — 0*005)  and  unaffected 
by  the  presence  of  02.  Substitution  does  not  occur. 

E.  S.  H. 

Photochemical  oxidation  of  acetone.  E.  0. 
Rice  and  C.  E.  Schildknecht  (J.  Amer.  Chem.  Soc., 
1938,  60,  3044—3047). — The  principal  over-all  re¬ 
action  at  100°,  using  the  full  radiation  from  a  Hg- 
vapour  lamp,  is  expressed  by  COMe2  +  02->-  AcOH  -f- 
CH20,  which  is  followed  by  the  photochemical  chain 
oxidation  CH20  02  ->  H20  +  C02.  Small  amounts 
of  org.  peroxides  are  also  formed.  The  quantum  yield 
of  the  oxidation  process  is  about  0*3,  approx.  10 
times  that  of  the  photochemical  decomp,  in  presence 
of  C02  in  the  same  system.  E.  S.  H. 


Action  of  inhibitors  on  the  photochemical 
autoxidation  of  iodoform.  K.  Weber  and  V. 
Mautner  (Arh.  Hemiju,  1938,  12,  172— 182).— The 
velocity  of  autoxidation  of  0  01m-CHI3  in  EtOH, 
under  given  conditions,  is  halved  in  presence  of  the 
following  concns.  of  inhibitors  :  benzoquinone  34-5, 
toluquinone  7,  thymoquinone  4-5,  toluquinol  2*5,  o- 
10*8,  to-  14,  and  p-CftH4(OH)2  4x10^;  PhOH, 
thymol,  C10H8,  c?/ctohexanol,  stilbene,  and  p- 
CgH4(OMe)2  are  without  effect.  The  action  of  the 
inhibitors  depends  on  removal  of  energy  from  activated 
CB33  mols.,  and  not  on  chemical  reaction  with 
oxidation  products.  R.  T. 

__Photolysis  of  p-chloro-p-nitrosobutane.  S. 

and  J.  Cameron,  (J.C.S.,  1938,  1964— 
1968).^  -Technique  for  the  determination  of  quantum 
efficiencies  with  red  light  is  described;  the  val.  1*2 
nas  been  obtained  for  the  hydrolysis  of  2 — 8% 
^tions  of  CMeEtCl-NO  in  MeOH.  The  products  are 
xiLi,  CMeEt.N'OH,  and  CAcMe!N*OH.  The  reaction 
mechanism  is  discussed.  E.  S.  H. 

Absorption  spectrum  of  the  developed  photo¬ 
graphic  image.  C.  Jausseran  (Compt.  rend.,  1938, 


207,  783 — 786). — The  effect  of  different  exposure  and 
development  conditions  on  the  absorption  spectrum 
(277 — 437  mg.)  has  been  studied.  The  intensity  of 
the  Ag  absorption  min.  at  315  mg.  varies  considerably 
with  the  development  conditions,  the  min.  becoming 
less  pronounced  with  increasing  time  of  development. 
A  normally  developed  solarised  image  gives  an 
absorption  curve  similar  to  that  of  an  under- developed 
normal  image,  confirming  that  solarised  grains  are 
not  completely  reduced  on  development.  Images  of 
equal  density  at  a  given  X  may  differ  considerably  at 
other  XX.  A.  J.  E.  W. 

Grain-spacing  of  cc-ray,  proton,  and  deuteron 
tracks  in  photographic  emulsions.  T.  R.  Wil¬ 
kins  and  H.  J.  St.  Helens  (Pl^sical  Rev.,  1938, 
[ii],  54,  783 — 788). — A  statistical  study  of  the  grain¬ 
spacing  is  described,  and  a  theoretical  explanation 
of  observed  differences  in  spacing  is  given. 

N.  M.  B. 

Graininess  of  photographic  layers  on  irradi¬ 
ation  with  high-energy  quanta.  J.  Eggert  and 
E.  Schopper  (Z.  wiss.  Phot.,  1938,  37,  221 — 232). — 
Graininess  depends  on  the  grain  size,  measured  by 
the  Callier  quotient,  and  the  grain  distribution, 
measured  by  registering  photometer.  Emulsions 
exposed  to  X-rays  show  increasing  graininess  with 
increasing  quantum  energy  (hard  rays).  An  increase 
of  grain  size  is  thereby  demonstrable,  together  with 
the  probability  of  local  deviations  from  the  mean 
grain  distribution.  It  is  postulated  that  secondary 
particles  (electrons)  from  the  impact  of  higher  energy 
quanta  may  be  able  to  produce  developability  in  the 
neighbourhood  of  the  initial  absorbing  point,  so  that 
both  grain  growth  and  the  formation  of  “islands’' 
of  agglomerated  particles  may  occur;  this  implies 
that  the  quantum— grain  ratio  of  1  represents  an 
average,  some  quanta  being  insufficient  to  cause 
developability,  and  some  being  capable  of  causing 
more  than  one  grain  to  develop.  Similar  effects  are 
obtainable  with  exposures  to  electrons ;  the  nature 
of  a-particle  tracks  is  compared.  J.  L. 

Photographic  sensitivity  and  the  reciprocity 
law  at  low  temperatures. r  W.  F.  Berg  and  K. 
Mendelssohn  (Proc.  Roy.  Soc.,  1938,  A,  168,  168 — 
175). — Eastman  Process  film  was  tested  at  20°,  90°, 
and  293°  k.  There  is  only  a  small  drop  of  sensitivity 
between  the  two  lowest  temp.,  and  no  reciprocity 
failure  occurs.  The  mechanism  of  formation  of  the 
latent  image  at  low  temp,  is  discussed.  G.  D.  P. 

Carotenoids  as  photographic  sensitisers. — See 
B.,  1939,  105. 

Radiochemical  decomposition  of  hydrazine 
greatly  diluted  with  hydrogen.  A.  van  Tiggelen 
(Bull.  Soc.  chim.  Belg.,  1938,  47,  577— 596).— N2H4, 
at  concns.  of  0  05— 0*1%  in  H2,  is  decomposed  by 
radiations  from  Rn  with  formation  of  NH3  in  about 
80%  yield.  The  no.  of  mols.  of  NH3  formed  by  each 
pair  of  ions  produced  by  the  a-particles  increases  with 
[N2H4]  to  a  limit  of  3.  The  results  are  in  harmony 
with  the  view  that  decomp,  is  effected  chiefly  by  H 
atoms  produced  by  the  a-particles,  but  since  both 
N2H4  and  H2S  (cf.  A.,  1937,  I,  370,  371)  decompose 
in  an  atm.  of  N2  with  a  similar  ionic  efficiency,  a 
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different  explanation  is  possible.  A  mechanism  is 
suggested.  F.  L.  U. 

Chemical  action  of  oc-particles  from  radon  on 
aqueous  solutions.  F.  C.  Lanning  and  S.  C.  Lind 
(J.  .Physical  Chem.,  1938,  42,  1229 — 1247). — a-Rays 
cause  decomp.  of  H20  into  H202  and  H2.  In  experi¬ 
ments  with  Rn  dissolved  in  H20  (direct  method)  and 
with  the  Rn  in  a  separate  bulb  (indirect  method)  the 
yields  of  H2  were  0*739  and  0*87  mols.  per  ion  pair, 
respectively.  It  is  concluded  that  the  true  yield  is 
1  mol.  per  ion  pair.  Aq.  HI  is  decomposed  by  a- 
rays  into  H2  and  I2>  the  yield  by  the  indirect  method 
being  1*86  mols.  per  ion  pair.  Aq.  HBr  is  similarly 
decomposed,  the  yield  by  the  direct  method  being 
1*187  mols.  per  ion  pair.  In  pure  H20,  but  not  in 
aq.  IQ,  I  is  converted  into  HI.  Action  of  a-rays  on 
KMn04  in  n-H2S04  causes  formation  of  MnS04,  the 
no.  of  mols.  decomposed  in  the  direct  method  being 
0516  and  0-893  per  ion  pair  in  0-085n-  and  in  0-893n- 
KMn04,  respectively.  The  effects  on  solutes  are 
attributed  to  secondary  reactions  initiated  by  the 
dccomp.  products  of  H20.  J.  W,  S. 

Alpha-particle  reactions  in  carbon  monoxide, 
oxygen,  and  carbon  dioxide  systems.  J.  0. 
Htrschfelder  and  H.  S.  Taylor  (J.  Chem.  Physics, 
1938,  6,  783 — 790). — Previously  developed  methods 
(A.,  1936,  1349)  have  been  extended  to  02,  CO,  C02, 
and  their  mixtures.  Experimentally  known  ionisation 
and  excitation  processes,  and  probable  neutralisation 
processes,  followed  by  chemical  reactions  involving 
at.  species,  are  adequate  to  interpret  quantitatively  the 
observed  experimental  results.  W.  R.  A. 

Reduction  of  sulphates  and  their  mixtures  by 
means  of  methane.  M.  I.  NEKRirscH  (J.  Appl. 
Chem.  Russ.,  1938,  11,  885 — 893).— 90%  reduction 
of  Na2S04  to  Na2S,  and  98%  reduction  of  BaS04 
or  CaS04  to  BaS  or  CaS,  is  achieved  by  passing 
CH4  over  the  sulphates  at  900°  for  1  hr.  The 
effluent  gases  contain  about  0-1%  of  H2S,  originating 
chiefly  from  reaction  between  H20  and  sulphides. 

R.  T. 

Does  potassium  trioxide  exist?  S.  I.  Reich- 
stein  and  I.  A.  Kazarnovski  (J.  Phys.  Chem.  Russ., 
1938,  11,  743 — 744). — The  rate  of  the  decomp. 

+  02  shows  no  peculiarity  at  the 
composition  K203,  and  the  v.p.  of  K204  remains 
const,  until  the  solid  phase  is  K202.  Hence  K203 
does  not  exist.  J.  J.  B~. 

Reaction  of  potassium  sulphate  and  potassium 
pyrosulphate  with  sulphur  tri oxide .  Potassium 
di 

E 
ei 

finely  powdered  K2S04  below  150°  to  form  K  dipyro - 
sulphate ,  K2S3O10,  a  hygroscopic  cryst.  powder  giving 
a  characteristic  X-ray  diagram.  The  solid  dissociates 
above  150°  into  S03  and  EL,S207,  and  is  immediately 
decomposed  by  H20  at  room  temp.  1L,S207  is  not 
formed  from  K^SC^  and  S03  below  150°“  any  deficit 
°f  S03  giving  rise  to  a  mixture  of  with  un¬ 

changed  K2S04.  Above  150°  K>S207  is  the  sole 
product.  F.  L.  U. 


Lpyrosulphate,  KoS3O10.  P.  Batjmgarten  and 
•  Thilo  (Ber.,  1938,  71,  [B],  2596— 2603).— SO?, 
ther  as  liquid  or  vapour,  reacts  exothermally  with 


Stability  of  dry  potassium  ferrocyanide .  R.  B. 
Loftfield  and  E.  Swift,  jun.  (J.  Amer.  Chem.  Soc., 
1938,  60,  3083 — 3084).— K4Fe(CN)6  is  sufficiently 
stable  for  precise  investigations  if  not  dehydrated  at 
temp.  >100°;  the  dehydrated  salt  should  be  kept  in 
the  dark,  and  free  from  access  of  atm.  H20  before  and 
during  weighing.  E.  S.  H. 

Properties  of  isosteric  and  similar  compounds. 
—See  A.,  1939,  II,  39. 

Basic  magnesium  carbonate.  A.  Ouverio 
(Annali  Chim.  Appl.,  1938,  28,  383 — 389). — Pptn.  of 
MgS04  with  Na2C03  at  room  temp,  gives  MgC03,3H20. 
Pptn.  at  70 — 80°  gives  a  product  4Mg0,3C02,4H20 
which  readily  loses  C02.  O.  J.  W. 

Nitride  formation  with  magnesium  and  alum¬ 
inium.  P.  Laffitte,  E.  Elchardtts,  and  P. 
Grandadam  (Rev.  Ind.  min.,  1936,  861—867  ;  Chem. 
Zentr.,  1937,  i,  39 ;  cf.  B.,  1935,  554). — N2  dissociation 
pressures  of  Mg3N2  (670 — 727°,  2 — 3  mm. ;  1040°, 
67  mm.)  have  been  determined.  Pure  Mg  not 
previously  exposed  to  air  commences  to  react  with 
N2  at  — 300° ;  the  reaction  velocity  increases  66%  for 
a  10°  temp.  rise.  Mg(N3)2  appears  to  occur  as  an 
intermediate  product.  A  break  in  the  electrical 
conductivity-0  curve  indicates  an  allotropic  change 
in  Mg  at  275°.  A  similar  break  with  A1  is  due  to 
impurities.  A.  J.  E.  W. 

Thermal  behaviour  of  compounds  important 
in  analysis.  II.  Calcium  and  strontium  oxalate. 

B.  Sagortsckev  (Z.  physikal.  Chem.,  1938, 183, 153— 
161). — The  decomp,  of  CaC204,H20  (I)  and 

SrC204,H20  (II)  on  heating  has  been  investigated  by 
means  of  an  emanation  method.  In  the  case  of  (I), 
H20  begins  to  be  expelled  at  150° ;  if  the  temp,  is 
maintained  at  200°  for  1  hr.,  decomp,  into  CaC03 
does  not  take  place,  and  pure  CaC204  is  obtained. 
The  latter  is  very  hygroscopic  and  easily  reverts  to 
(I).  Decomp,  into  CaC03  takes  place  above  450°,  and 
at  525°  an  approx.  2*5%  decomp,  of  CaC03  occurs: 
Complete  decomp,  of  CaC03  is  obtained  at  650 — 
700°,  further  heating  showing  no  change  in  wt.  The 
behaviour  on  heating  in  C02  is  similar  except  that  the 
decomp,  of  CaC03  is  delayed  until  900°  is  reached.  In 
the  case  of  (II),  the  expulsion  of  H^O  and  formation  of 
SrC204  are  similar  although  the  latter  is  not  hygro¬ 
scopic.  The  decomp,  of  SrC204  and  SrC03  takes 
place  respectively  at  400 — 500°  and  800 — 1000°. 
Data  obtained  for  (II)  which  has  been  repeatedly 
heated  to  1000°  show  that  after  the  first  heating  some 
C02  remains  adsorbed.  C.  R.  H. 

Calcium  alkali  phosphates.  R.  Klement  and 
P.  Dihn  (Z.  anorg.  Chem.,  1938,  240,  40— 49).— The 
work  of  Franck  et  al.  (A.,  1937,  I,  92;  1938,  I,  319) 
has  been  repeated  and  their  findings  are  not  confirmed. 
The  substances  described  as  “  carbonate  sodium 
rhenanite  ”  and  “  a-  and  (3-potassium  rhenanite  ”  are 
respectively  CaNaP04  and  CaKP04,  and  there  is  no 
evidence  of  a  structural  change  of  the  latter. 
“  Potassium  apatite  ”  is  a  mixture  of  (3-Ca3(P04)2 
with  CaKP04.  The  existence  of  “  di-calcium  carbonate 
apatite  ”  is  doubtful,  and  in  any  case  the  designation 
“apatite”  is  incorrect.  F.  J.  G.  , 
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Basic  phosphates  of  bivalent  metals.  III. 
Barium  hydroxyl-apatite.  R.  Klement  and  P. 
Djhn  (Z.  anorg.  Chem.,  1938,  240,  31 — 39). — 
BaHP04  is  unaffected  by  prolonged  heating  with 
Il^O.  With  NaOH  it  is  slowly  converted  into 
Ba3(P04)2  (I).  Acetate  buffers  (pH  4*6)  and  phosphate 
buffers  at  pn  6*8  and  8*3  have  no  action.  A  phosphate 
buffer  at  pB  11*0  slowly  affords  at  40°BaNaP04,10H20, 
which  readily  loses  H20  affording  BaNaP0AilH20} 
but  with  the  same  buffer  at  90°  (I)  is  slowly  formed, 
(i)  as  obtained  by  these  methods  is  always  impure, 
containing  a  slight  excess  of  P04.  It  is  best  obtained 
pure  by  heating  BaHP04  with  BaC03  in  the  theoretical 
proportions  to  1000° — 1100°.  The  product  of  pptn. 
of  BaCl2  with  Na2HP04  in  presence  of  NaOH  is  Ba 
hydroxyl-apatite ,  Ba10(PO4)6(OH)2  (II),  and  not  (I) 
(cf.  A.,  1929,  777).  Pure  (II)  may  be  obtained  by  heat¬ 
ing  pure  (I)  with  the  theoretical  amount  of  Ba02  in  a 
moist  atm.  at  1000°.  The  product  described  by 
Woyczinski  (A.,  1894,  ii,  317)  as  Ba4(P04)2(0H)2  is 
(I)  contaminated  with  BaC03.  (II)  has  p  4*76,  and 
the  apatite  structure  with  a  10*19,  c  7*70  a.  The  ratio 
c/a  =  0*756  is  abnormally  high.  F.  J.  G. 

Downward  movement  of  a  ring  of  a  pre¬ 
cipitate  through  the  particles  of  a  precipitate  of  a 
different  kind.  B.  N.  Sen  (Gazzetta,  1938,  68, 
664—665). — A  ring  of  Hgl2  pptd.  on  the  top  surface 
of  a  centrifuged  layer  of  insol.  sulphate  (BaS04, 
PbS04,  or  CaS04)  descends  slowly  through  the 
sulphate  layer  while  keeping  its  ring  structure.  The 
velocity  of  descent  is  measurable  and  Liesegang  rings 
are  not  formed.  O.  J.  W. 

Concentration  of  carbon  of  at.  wt.  13.  P. 
Catron  and  M.  be  Hemptinne  (Bull  Acad.  roy. 
Belg.,  1938,  [v],  24,  641 — 643). — A  battery  of  51 
diffusion  pumps  of  the  Hertz  type  was  used  to  separate 
12CH4  and  13CH4.  After  60  hr.  working  300  c.c.  of 
CH4  at  a  pressure  of  2  mm.  containing  about  50% 
13CH4  were  obtained.  A.  J.  M. 

Hydrolysis  of  zirconium  chloride.  L.  K. 
Achrap-Sxmonova  (J.  Appl.  Chem.  Russ.,  1938,  11, 
941 — 945). — ZrCl4  yields  sol.  ZrOCl2  when  dissolved 
in  H20,  and  both  ZrCl4  and  ZrOCl2  are  converted  by 
superheated  steam  into  Zr02.  The  distillate  obtained 
by  chlorination  of  eudialite  concentrate,  consisting 
of  ZrCl4  46,  FeCl3  16,  A1C13  +  TiCl3  33,  CaCl2  4*5,  and 
MgCl2  0*5%,  is  dissolved  in  dil.  HC1,  the  solution  is 
filtered,  and  the  filtrate  evaporated  until  the  [HC1]  = 
31*8%.  The  crystals  of  Zr0Cl2,8H20  separating  from 
the  cooled  solution  are  washed  with  31*8%  HC1,  and 
steam  is  passed  at  170 — 200°,  to  yield  pure  Zr02. 

R.  T. 

Lead  monochloroacetates. — See  A.,  1939,  II,  47. 

Constitution  of  hydroxylamine  and  its  O- 
sulphonic  acid.  Pyridine  iV-oxide-O-sulphonic 
acid  betaine.  P.  Baumgarten  and  H.  Erbe  (Ber., 
1938;  71,  [R]j  2603 — 2606). — Fe(OH)2is  readily  oxidised 
to  Fe(OH)3  not  only  by  NH2OH  and  its  A- Me  deriv¬ 
ative,  but  also  by  its  0-Me  derivative.  Since  the 
latter  cannot  react  as  NH2MeO,  the  oxidation  cannot 
~^ccePted  as  proof  of  the  existence  of  a  tautomeric 
AH3  oxide  form  of  NH20H.  Further  support  for 
this  view  is  afforded  bv  the  observation  that  typical 


amine  oxides  such  as  NMe30  and  pyridine  A-oxide 
are  unable  to  oxidise  Fe(OH)2  to  Fe(OH)3.  Whilst 
hydroxylamine- O-sulphonic  acid  oxidises  HI,  pyridine 
A-oxide-O-sulphonic  acid  betaine  does  not ;  there  is 
therefore  no  ground  for  regarding  the  former  as 
NH3*0-S02’(j).  Pyridine  N -oxide-0 -sulphonic  acid 

betaine  (m.p.  179 — 180°,  slight  decomp.)  is  formed  by 
the  action  of  either  S03  or  C1S03H  on  pyridine  A- 
oxide  hydrochloride.  Details  are  given.  F.  L.  U. 

Formation  and  polymerisation  of  the  phos- 
pbonitrile  radical,  PN.  H.  Mo  tire  u  and  G. 
Wetroff  (Compt.  rend.,  1938,  207,  915 — 917 ;  cf. 

A. ,  1937,  I,  146).— Combination  of  N2  and  P  vapour 
occurs  at  a  W  filament  at  1500 — 1800° ;  P4  2P2, 
P2  +  N2  2PN.  PN  radicals  diffuse  away  from  the 
filament,  polymerise,  and  give  a  deposit  of  (PN)n  on 
the  walls  of  the  containing  vessel  (400 — 500°). 

A.  J.  E.  W. 

R61e  of  phosphates  in  oxidation  processes. 
VIII.  A.  Mabkov  (J.  Gen.  Chem.  Russ.,  1938,  8, 
719 — 731).— Insol.  products  are  formed  with  Fe  salts 
and  P207""  at  pB  5*3,  but  not  at  pB  8*0 ;  formation  of 
these  products,  and  oxidation  of  FeXI  to  Fe111,  are 
inhibited  by  certain  org.  acid  anions,  in  the  order 
pyruvic  >  lactic  >  acetic  >  succinic  acid.  These 
acids  also  catalyse  oxidation  of  Fe11  in  presence  of 
P04"',  as  well  as  the  reverse  reaction  in  presence  of 
P207"".  It  is  concluded  that  the  action  of  Fe- 
containing  biocatalysts  is  regulated  by  the  system 
P207""  P04"',  and  this  is  in  turn  controlled  by  the 

concn.  of  metabolites  (the  above  enumerated  org. 
acids)  formed.  R.  T. 

System  iodine-vanadium  ;  vanadium  di-iodide 
and  tri-iodide.  A.  Morette  (Compt.  rend.,  1938, 
207,  1218 — 1220). — V  and  I  react  in  a  vac.  at  >150° 
giving  F/3,  a  brownish-black  cryst.  powder,  d  4*2; 
VI3  decomposes  at  ~280°,  and  VI2  is  obtained  as  rose- 
coloured  hexagonal  plates,  d  5*0,  by  heating  in  a  vac. 
at  400°  for  24  hr.  VI2  with  excess  of  I  at  300°  gives 
VI3.  Both  compounds  are  sol.  in  H20,  and  VI3  is  sol. 
in  EtOH.  Atm.  oxidation  commences  at  125 — 130° 
in  each  case.  VI2  gives  V2S3  with  H2S  and  VP  with 
P  at  ~650°.  VI3  reacts  readily  with  C^,  giving  IC13 
and  VC14.  A.  J.  E.  W. 

Stability  of  homoeopathic  preparations  of 
arsenum  iodatum  and  ammonium  iodatum. — See 

B. ,  1939,  101. 

Double  sulphates  of  bismuth  and  alkali  metals. 
S.  Skramovsky  and  O.  VondrAsek  (Coll.  Czech. 
Chem.  Comm.,  1938, 10,  443 — 452). — The  prep,  of  the 
compounds  K4Bi2(S04)5,  K8Bi2(S04)7,  (NH4)9Bi(S04)6, 
and  K9Bi2(S04)6(N03)3  is  described  and  the  existence 
of  KBi(S04)2,  K3Bi(S04)3,  and  NH4Bi(S04)2  confirmed. 
The  unstable,  hygroscopic  additive  compounds 
KBi(S04)2,2HCl,  K4Bi2(S04)  5,4HC1,  and 
ILjBi(S04)3,2HCl  have  been  prepared,  .showing  the 
co-ordination  no.  of  Bi  to  be  4  in  ~  the  original 
compounds.  F.  H. 

Exchange  reaction  of  oxygen  atoms  between 
some  inorganic  anions  and  water.  T.  Titani  and 
K.  Goto  (Bull.  Chem.  Soc.  Japan,  1938,  13,  667 — 
608). — In  neutral  solution  K2S04  shows  no  exchange 
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of  0  isotopes  with  H20  after  100  hr.  at  180°,  hut  if  a 
little  KHS04  is  added  complete  exchange  equilibrium 
is  attained  between  the  H20  and  the  S04"  and  HS04' 
ions  after  20  hr.  at  180°.  NaC103  solutions  show  no 
observable  exchange  after  10  hr.  at  100°,  but  con¬ 
siderable  exchange  occurs  in  presence  of  a  little  HC1. 
The  mechanism  of  these  H*- catalysed  exchanges  is 
discussed.  J.  W.  S. 

Oxygen  exchange  during  esterification. 
J.  B.  M.  Herbert  and  I.  Lauder  (Nature,  1938, 142, 
954 — 955). — Results  obtained  by  Roberts  and  Urey 
{A.,  1938,  I,  627)  support  the  authors’  prediction 
(ibid.,  635)  that  when  esterification  of  an  acid  occurs 
in  presence  of  approx,  equal  amounts  of  an  alcohol  and 
H20  an  exchange  between  the  O  of  the  H20  and  that 
of  the  acid  will  be  observed.  L.  S.  T. 

Oxidation  of  sulphur  dioxide  with  ozone  in 
presence  of  various  concentrations  of  oxygen. 
L.  I.  Kaschtanov  and  V.  P.  Rishov  (J.  Gen.  Chem. 
Russ.,  1938,  8,  746 — 750). — In  presence  of  MnS04 
the  no.  of  mols.  of  S02  oxidised  per  mol.  of  03  rises 
from  3  in  presence  of  5%  of  02  to  4  with  7%  02,  then 
falls  to  a  min.  in  12%  02,  and  rises  to  a  second  max. 
(8  mols.  S02  in  30%  02).  In  absence  of  MnS04  the 
first  max,  is  at  5%  02  (3  mols.  S02),  the  min.  is  at  30% 
02  (1-3  mols.  S02),  and  the  second  max.  is  at  50%  02 
(3-3  mols.  S02).  Desulphuration  of  flue  gases,  with 
production  of  H2S04,  can  be  effected  by  the  action 
of  03.  R*  T. 

Tellurium  tetrafluoride .  G.  A.  R.  Hartley, 
T-  H.  Henry,  and  R.  Whytlaw-Gray  (Nature,  1938, 
142,  952). — In  a  tube  of  pure,  cryst.  A1203  at  200°, 
TeF6  is  absorbed  completely  by  Te  forming  colourless 
needles  of  TeF4,  which  hydrolyse  rapidly  on  exposure 
to  the  atm.  liberating  HE.  In  glass  or  Si02  tubes, 
the  following  reactions  take  place  :  2TeP6  -j-  Te  — 
3TeF4  and  TeF4  +  Si02  =  Te02  +  SiF4,  and  after 
heating  for  several  days  at  200°,  the  solid  formed 
approximates  in  composition  to  Te02.  L.  S.  T. 

Composition  and  properties  of  silicomolybdic 
acid.  E.  A.  Nikitina  (J.  Gen.  Chem.  Russ.,  1938,  8, 
751 — 75S). — H8[Si(Mo207)6]  (I)  is  prepared  by 

acidifying  mixtures  of  aq.  Na2Mo04  and  Na2Si03,  by 
boiling  aq.  Na2Si03  with  Mo03  and  adding  H2S04,  or 
by  boiling  an  aq.  suspension  of  Si02  gel  and  Mo03 ;  the 
(I)  obtained  is  in  some  cases  contaminated  with  an 
acid  having  Si02  :  Mo03  =  1  :  11.  The  solubility  of 
(I)  rises  from  66-8%  at  23*7°  to  72T7%  at  60°;  at 
70°  (I)  dissociates  into  its  components.  Tensimetric 
measurements  of  (I)  suggest  the  crystal  hydrates  of 
(I)  with  2*5,  7,  9,  14,  17,  and  28H20.  R.  T. 


obtained  in  the  determination  of  P  in  steel  in  a  form 
suitable  for  further  determinations,  the  recovery  of 
Ag  from  solutions  or  from  fixing  baths,  of  I  from 
iodometric  titrations,  of  Sn  +  Hg  from  the  Zimmer- 
mann-Reinhardt  method  for  Fe,  are  given.  The  Mo 
is  recovered  by  pptn.  with  P04'"  followed  by  elimin¬ 
ation  of  the  P04"'  as  MgNH4P04,6H20,  the  Ag  by 
pptn.  as  AgCl  followed  by  reduction  with  Zn,  or  from 
fixing  baths  by  pptn.  as  Ag2S  and  ignition  in  presence 
of  borax,  the  I  by  distillation  with  K2Cr207  +  H2S04, 
and  the  Hg  +  Sn  by  pptn.  as  mixed  sulphides  and 
distillation  of  the  mixture  with  CaO.  Further  purific¬ 
ation  of  the  Hg  by  treatment  with  NaOH,  HC1,  dil. 
HN03,  and  HC1,  and  finally  by  distillation  (apparatus 
illustrated)  is  described.  L.  S.  T. 

Decomposition  products  formed  during  fusion 
of  sodium  paratungstate.  V.  I.  Spitzin  (J.  Gen. 
Chem.  Russ.,  1938,  8,  869 — 875). — Thermal  dis¬ 
sociation  of  Na10W12O41  (I)  is  represented  :  (I)  -> 
Na2W4033  +  4Na2W207  (II).  Extraction  of  the  melt 
with  H20  involves  the  reaction  :  7(11)  +  32H20  -> 
(I),28H20  +  2Na2W04,2H20.  R.  T. 

Potassium  uranates.  R.  Flatt  and  W.  Hess 
(Helv.  Chim.  Acta,  1938,  21,  1506— 1512).— Addition 
of  KOH  to  aq.  U02(N03)2  yields  initially  the  compound 
K2U7022,a;H20,  which  on  addition  of  excess  of  KOH 
is  converted  into  the  compound  K4U5017,yH20.  No 
trace  of  K2U207  was  obtained,  and  it  is  suggested 
that  this  compound  is  unobtainable  by  wet  methods. 

J.  W.  S. 

Uranyl  salts  of  substituted  organic  acids. — See 
A.,  1939,  II,  47. 

Bromine  oxide,  Br20.  R.  Schwarz  and  H. 
Wiele  (Naturwiss.,  1938,  26,  742). — Thermal  decomp, 
of  Br02  gives  rise  to  a  white  oxide  (Br207  or  Br206  ?) 
and  a  dark  brown  oxide,  Br20,  which  was  isolated  in 
the  pure  form  and  is  identical  with  the  oxide  obtained 
in  CCL  solution  by  Brenschede  et  al.  (A.,  1936,  576). 
Br20  dissolves  in  CC14  with  an  intense  green  colour. 
Mol.  wt.  .determinations  in  this  solution  give  Br20. 
By  prolonged  action  of  Br20  on  CC14  the  latter  is 
converted  into  C0C12.  With  NaOH  it  gives  NaOBr. 
Br20  is  stable  below  —40°.  It  decomposes  slowly 
above  this  temp,  but  even  at  0°  the  rate  is  not  rapid. 

A.  J.M. 

Preparation  of  hy  dr  iodic  acid  suitable  for 
alkoxyl  and  Friedricli-Kjeldahl  nitrogen  deter¬ 
minations.  E.  P.  Clark  (Ind.  Eng.  Chem.  [Anal.], 
1938, 10,  677). — The  prep,  of  HI  by  the  reduction  of  I 
with  H3P02  is  described.  The  product  gives  low 
“  blanks  ”  for  these  determinations  and  is  stable  for  a 


Precipitation  of  barium  molybdates  as  a  func-  long  time.  In  order  to  obtain  HI  suitable  for  the 
tion  of  p„.  E.  Carrier®  and  (Mlle.)  R.  Lasri  Zeisel  method,  the  H3P02  must  be  S-free.  L.  S.  T. 

(Compt.  rend.,  1938,  207,  1048 — 1049).  The  com-  Guiding  of  reactions  by  nuclei.  Oxidation  of 
position  of  the  ppt.  when  excess  of  10%  BaCl2  is  iron  in  ferrous  sulphate  solution.  H.  Nitsch- 
added  to  m/70  ammonium  paramolybdate,  (Helv.  Chim.  Acta,  1938,  21,  1609—1618).— 

(NH4) 6Mo7024,4H20 ,  varies  with  pR.  Between  9-4  ^yben  a  rapid  stream  of  air  is  drawn  through  5% 
and  6*8  the  composition  is  BaMo04;  5*5  and  3*9,  aq>  peS04,7H20  at  50—60°  and  containing  coils  of 

Ba3Mo5018;  3*4  and  2*4,  Ba3Mo8027;  1*8  and  1*4,  pe  wjre  filling  almost  the  whole  vol.  of  the  solution,  a 

BaMo3Oio.  W.  R.  A.  ppt.  is 

obtained  after  a  few  hr.  Y-Ray  examination 
Recovery  of  laboratory  reagents.  P.  Dickens  indicates  that  this  consists  mainly  of  microcryst. 
(Stahl  u.  Eisen,  1938,  58,  1403—1406). — Details  of  y-Fe02H  with  a  little  a-Fe02H.  The  process  probably 
the  recovery  of  Mo  from  the  filtrates  and  ppts.  comprises  oxidation  of  Fe’*  to  Fe’“,  which  is  pptd.  as 
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Ee02H  rendering  the  solution  acid  and  capable  of 
dissolving  Fe.  After  some  time  the  pR  of  the  solution 
remains  const,  at  about  3*7.  The  slow  pptn.  of 
Fe02H  permits  its  arrangement  in  a  crystal  lattice. 
If  a  suspension  of  pptd.  Fe(OH)2  or  FeC03  is  oxidised 
rapidly  with  air  at  14 — 18°  in  presence  of  FeS04  a 
voluminous  dark  brown  ppt.  is  produced ;  this,  after 
washing,  can  be  dispersed  in  H20  to  a  sol.  This 
product  shows  a  rather  ill-defined  y-Fe02H  X-ray 
diagram.  With  a  slower  rate  of  oxidation  and  at 
higher  temp,  some  a-Fe02H  is  also  formed,  whilst  at 
still  higher  temp,  hydrated  Fe304  is  produced.  When 
a  suspension  of  the  pptd.  Fe02H  is  added  to  aq. 
FeS04  and  Fe  wire  before  air  is  passed  through  the 
mixture,  the  product  obtained  varies  from  pure  y-  to 
pure  a-Fe02H,  according  as  small  or  large  additions 
of  the  suspensions  are  made.  The  behaviour  is 
attributed  to  a  change  from  the  y-  to  the  a-form  of 
Fe02H  in  the  solid  state  brought  about  by  contact 
with  dil.  FeS04  solution.  J.  W.  S. 

Preparation  of  ferric  oxide  by  various  oxid¬ 
ative  procedures.  II.  Reaction  of  ferrous  sul¬ 
phate  with  potassium  chlorate,  in  aqueous 
solution.  I.  Riskin  (J.  Appl.  Chem.  Russ.,  1938, 11, 
926 — 930). — The  reaction  in  neutral  solution  at  70° 
is  represented:  8FeS04+l,4KC103  +  wH20->- 
3Fe2O3,4*3SO3,0  •  7K20, 6H  60  +  1-4HC1  +  0*7H2SO4  + 
Fe2(S04)3.  R.  T. 

New  ferromagnetic  modification  of  ferric 
oxide.  0.  Glemser  and  E.  Gwinner  (Naturwiss., 
1938,  26,  739). — By  oxidation  of  FeIr  salts  in  alkaline 
solution  a  ferromagnetic  Fe203  is  obtained  of  which 
the  X-ray  diffraction  pattern  differs  from  that  of  a- 
and  y-Fe203.  The  elementary  cell  is  hexagonal,  a 
5*09,  c  4*41  a.  Heating  for  3  hr.  at  110°  converts  it 
into  a-Fe203.  It  is  proposed  to  call  the  new  oxide  8- 
Fe203.  A.  J.  M. 

Sulphomagnetite .  R.  S.  Hilpert,  K.  H.  Maier, 
and  A.  Hoffmann  (Ber.,  1938,  71,  [£],  2682—2685).— 
FeS  and  Fe203,  heated  at  400°,  give  a  magnetic 
compound  FeS,Fe203,  d  4*9,  with  Curie  point  at  580°, 
showing  a  close  resemblance  to  magnetite.  The  same 
substance  is  obtained  by  heating  FeS04  in  H2  above 
550°.  The  chemical  behaviour  of  the  compound  is 
described.  F,  L.  U. 

New  ferromagnetic  ferric  oxides  [formed]  by 
hydrolysis  of  basic  ferric  chloride.  R,  S.  Hil¬ 
pert  and  K.  H.  Maier  [with  A.  Hoffmann]  (Ber., 
1938, 71 ,  [B],  2676— 2681 )  .—Hydrolysis  of  FeOCl  yields 
non-magnetic  hydroxides  which  lose  H20  at  250° 
to  form  Fe203,  the  magnetic  properties  of  which 
depend  on  the  hydrolytic  agent  used.  Thus  strongly 
ferromagnetic  products  are  obtained  with  20%  NH3, 
20%  NaOH,  and  H20  at  60°,  weakly  magnetic  with 
5%  NaOH,  and  non-magnetic  with  5%  Na2C03  and 
HpO  at  100°.  All  the  hydroxides  except  that  obtained 
with  cone.  NH3  were  characterised  by  their  X-ray 
diagrams  as  a-FeOOH.  The  Fe203  formed  by  heating 
may  belong  to  either  the  a  or  the  y  series  according 
to  the  temp,  of  dehydration.  No  relation  is  observable 
between  cryst.  structure  and  magnetic  properties. 

F.L.TJ. 


Structure  of  iron  oxides  obtained  at  low 
temperatures.  M.  S.  Boruschko  and  N.  F. 
Laschko  (J.  Phys.  Chem.  Russ.,  1938,  11,  737 — 742). 
— X-Ray  patterns  of  oxide  films  on  8  specimens  of 
commercial  steel  and  Fe  show  that  in  H20  or  wet  air 
y-Fe203  is  formed ;  in  HNOa  a  Feirr  hydroxide,  and  in 
flue  gas  a-Fe203,  is  obtained.  J.  J.  B. 

Reaction  experiments  in  the  solid  state  with 
mixtures  of  active  Fe203  and  CaO.  J.  A.  Hed- 
vall  and  S.  O.  Sandberg  (Z.  anorg.  Chem.,  1938, 
240,  15 — 20).— The  reactivities  of  various  types  of 
Fe203  towards  CaO  at  various  temp,  have  been 
compared.  Active  a-Fe203  (I)  obtained  by  ignition  of 
FeS04,(NH4)2S04,6H20,  even  when  coarse-grained, 
is  more  reactive  than  the  stable  a-Fe203  obtained  by 
ignition  of  FeC204.  The  difference  in  reactivity  is 
greatest  at  700 — 800°  and  becomes  zero  at  1000°. 
Fine  grinding  of  (I)  causes  only  a  slight  increase  in  re¬ 
activity.  y-Fe203  is  more  reactive  than  (I),  and  the 
rate  of  reaction  is  much  greater  still  when  either  CaO 
or  Ca(OH)9  is  heated  with  y-Fe90o,IL>0,  and  is  appreci- 
able  even  at  300°.  F.  J  G. 

Corrosion  under  a  drop.  V.  Zorin  (J.  Phys. 
Chem.  Russ.,  193S,  11,  834— 843).— Li,  K,  Na,  and 
NH4  salts  corrode  Fe  only  along  the  Fe-air-salt 
solution  boundary,  and  the  drops  spread  in  the  course 
of  corrosion.  Drops  of  ZnCl2,  CoCl2,  A1C13,  etc.  also 
corrode  along  the  drop  outline  but  do  not  spread. 
Solutions  of  MgCl2,  BaCl2,  MnCl2,  etc.  corrode  Fe 
everywhere  under  the  drop  which  does  not  spread. 
NaOH,  NaN03,  Pb(N03)2,  etc.  do  not  corrode  Fe, 
but  NaOH  solution  spreads  readily.  A  suggested 
mechanism  of  corrosion  by  the  first  group  of  salts 
involves  oxidation  of  Fe'*  to  Fe’*’  at  the  drop  contour, 
an  electric  current  between  the  contour  and  the 
middle  of  the  metal-solution  interface,  and  alkali 
formation  along  its  contour.  J.  J.  B. 

Sodium  cobaltopyropbosphate.  (Mme.)  R. 
Duval  and  C.  Duval  (Compt.  rend.,  1938,  207, 
994 — 996). — Conductometric  titration  of  CoCl2  with 
Na4P207  (I)  shows  that  Co2P207  dissolves  in  excess  of 
(I)  (1  mol.),  forming  Na2CoP207.  On  electrolysis  Co 
migrates  to  the  anode.  The  blue- violet  salt 
Ara2[CoP207(j5f‘20)2]  is  pptd.  on  adding  EtOH  to  a 
mixture  of  aq.  CoCl2  and  (I)  in  the  calc,  proportions. 
The  complex  is  unstable  in  aq.  solution. 
Na2[NiP207(H20)2],4H20  (cf.  A.,  1936,  1476)  is 
analogous.  A.  J.  E.  W. 

Preparation  of  monochloropentamminocobal- 
tic  chloride  (purpureocobaltic  chloride).  W.  A. 
Hynes,  L.  K.  Yanowski,  and  M.  Shiller  (J.  Amer. 
Chem.  Soc.,  1938,  60,  3053— 3054).— A  good  yield  is 
obtained  from  C0C12,6H20,  NH4C1,  and  aq.  NH3, 
using  H202  as  oxidant.  E.  S.  H. 

New  compounds  of  (A)  rhodium,  (B)  iridium, 
with  dimethylglyoxime.  V.  V.  Lebedinski  and 
I. -A.  Fedorov  (Ann.  Sect.  Platine,  1938,  No.  15, 
19 — 25,  27 — 34). — (a)  (•CMeIN,OH)2  (I)  and  aq. 
Na3[Rh(N02)6]  are  boiled  for  30  min.,  and  excess  of 
NH4C1  is  added,  when  NH^RhR2{N0^)^\y2H20  (R  = 
•0*NlCMe*CMe!N’OH)  crystallises.  The  corresponding 
guanidine  and  [Pt4NH3]  salts  are  described. 
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(b)  Aq.  (NH4)3IrCl6  and  (I)  yield  the  acid 
H[IrR2Cl2],  of  which  the  NH4  (-f-H20),  guanidine, 
K  (-f^H^O),  and  [Pt4NH3]  salts  are  described. 

R.T. 

New  series  of  tervalent  iridium  ammines. 
V:  V.  Lebedinski  and  N.  A.  Balitzkaja  (Ann.  Sect. 
Platine,  1938,  No.  15,  13 — 18). — Na3IrCl6  or 
(NH4)3IrCl6  and  aq.  NH4OAc,  when  boiled,  yield 
(A//4)2[/rA//3CZ5] ;  the  corresponding  K^,  Rb2,  and 
[Pt4NH3]  salts  are  described.  R.  T. 

Isomerism  of  platinum  ethylene  chlorides. 
1. 1.  Tscherniaev  and  A.  Gelman  (Ann.  Sect.  Platine, 
1938,  No.  15,  5 — 12). — Introduction  of  C2H4  into 
solutions  of  salts  of  the  type  NH4[Pt,M,Cl3] 
(M  =  NH3,  C5H5N)  leads  to  production  of  cis- 

;  the  corresponding  trans-salts  are 
prepared  from  NH3  or  C5H5N  and  NH4[Pt,C2H4,Cl3]. 

R.  T. 


Progress  in  emission  spectrum  analysis.  R. 
Intonti  (Chim.  e  lTnd.,  1938,  20,  726 — 731). — A 
lecture  dealing  with  the  technique  of  qual.  and 
quant,  spcctrographic  analysis.  0.  J.  W. 


Influence  of  size  of  the  sample  and  the  depend¬ 
ence  of  the  line  intensities  on  the  excitation 
conditions  on  the  mean  errors  in  spectrographic 
analysis.  G.  Thanheiser  and  J.  Heyes  (Arch. 
Eisenhiittenw.,  1938 — -9,  12,  127 — 132). — Various 
sources  of  error  and  means  for  avoiding  their  effects 
are  discussed  at  some  length.  A.  R.  P. 


Spectral  method  of  determination  of  mole¬ 
cular  composition.  V.  V.  Nedler  (Zavod.  Lab., 
1938,  7,  795 — 799). — The  relative  intensity  of  given 
spectral  lines  depends  not  only  on  the  concn.  of  the 
given  element,  but  also  on  the  volatility  of  the 
compound  in  which  it  is  present.  Hence  the  concn.- 
intensity  curves  of  different  salts  of  the  same  element 
will  be  displaced,  to  an  extent  oc  volatility  of  the  salt, 
at  different  arc  temp.  This  is  achieved  in  the  cases  of 
Mo  and  W  minerals  by  constructing  pairs  of  curves 
given  by  known  concns.  of  known  salts,  with  Cu  and 
C  electrodes,  and  matching  with  the  curves  obtained 
for  a  series  of  dilutions  of  the  unknown ;  this  enables 
both  the  concn.  and  the  mol.  form  of  these  elements 
to  be  determined.  R.  T. 


Technique  of  fluorescence  analysis.  New 
method  of  quantitative  fluorescence  analysis 
and  some  cases  of  its  application.  M.  Kon- 
stantinova-Schlesinger  (J.  Phys.  Chem.  Russ., 
1938,  11,  772 — 781). — A  fluorescent  solution  is 
screened,  and  the  thickness  of  the  screen  at  which  the 
fluorescence  becomes  invisible  is  observed.  Applica¬ 
tions  of  this  method  include  :  (1)  determination  of 
acridine  (I)  in  dihydroacridine  (II) ;  crystallisation  of 
(II)  from  EtOH  does  not  affect  the  amount  of  (I)  in  it ; 
(2)  determination  of  AgN03  by  oxidising  a  solution  of 
(II)  by  the  AgN03  solution  and  measuring  (I)  obtained ; 
and  (3)  determination  of  02  in  commercial  N2  by 
oxidising  fluorescein  in  alkaline  solution.  J.  J.  B. 

Inorganic  and  organic  spot-analysis.  E. 
Feigl  (Chem.  and  Ind.,  1938,  1161 — 1165). — Eleven 
examples  of  drop  reactions  ‘  useful  in  qual.  analysis 
are  described.  New  tests  for  (i)  reducing  substances, 
(ii)  reducing  sugars,  and  (iff)  Pd  are  included.  The 


test  for  (i)  depends  on  the  reaction  that  occurs  between 
finely-divided  Mn02  and  acid  solutions  of  reducing 
agents,  for  (ii)  on  the  conversion  of  Ag20  into  Ag  by 
glucose,  and  for  (iff)  on  the  reaction  between  Pd“ 
and  Ni  dimethylglyoxime  to  give  the  corresponding 
insol.  Pd  compound.  L.  S.  T. 

Theory  of  technical  methods  of  measuring  pH 
with  the  glass  electrode.  H.  Saechtling  (Papier- 
Fabr.,  1938,  36,  508 — 513). — Details  of  the  measure¬ 
ment  of  pn  with  the  glass  electrode  are  discussed.  It 
is  not  recommended  for  solutions  with  pa  vals.  outside 
the  range  2-0 — 8*5,  although  with  care  reproducible 
results  can  be  obtained  below  2*0.  Above  8*5,  how¬ 
ever,  dissolution  of  the  glass  affects  the  results.  The 
resistance  of  the  glass  should  be  known,  especially  in 
relation  to  temp,  variations  where  these  are  likely  to 
occur.  D.  A.  C. 

Behaviour  of  the  antimony  electrode  in  pn 
measurements.  K.  Fischbeck  and  F.  Eimer  (Z. 
Elektrochem.,  1938,  44,  845 — 856). — The  potential  of 
the  Sb  electrode  in  different  buffer  solutions  has  been 
measured  against  the  saturated  Hg-Hg2Cl2  electrode 
at  18°.  The  influence  of  streaming  velocity,  temp., 
and  presence  of  oxidising  and  reducing  agents  has  been 
studied.  The  results  show  that  the  Sb  electrode  is 
suitable  for  pn  measurements  under  certain  con¬ 
ditions,  if  attention  is  paid  to  the  oxidation-reduction 
potential  of  the  test  solution.  The  use  of  air-saturated 
solutions  is  recommended.  E.  S.  H. 

Titration  theory  of  dilute  solutions.  I.  W. 
Arbatsky  (Z.  anal.  Chem.,  1938,  115,  117—126). — 
The  theory  of  the  titration  of  dil.  solutions  is  discussed 
with  special  reference  to  the  titration  of  C03"  using 
phenolphtlialein  (I)  or  a-naphtholphthalein  (II)  as 
indicators.  Methods  for  determining  the  magnitude 
of  the  errors,  due  to  hydrolysis,  and  for  calculating 
the  corrections  to  be  applied  are  given.  Advantages 
of  (II)  as  an  indicator  are  discussed  For  the  most 
accurate  titration  of  C03",  the  vals.  obtained  using 
(I)  must  be  corr.  or  (II)  should  be  used.  L.  S.  T. 

Sulphamic  acid  as  a  standard  of  reference  in 
acidimetry.  M.  J.  Butler,  G.  F.  Smith,  and  L.  F. 
Audrieth  (Ind.  Eng.  Chem.  [Anal.],  1938,  10,  690 — 
692 ;  cf.  B.,  1938,  903).— The  suitability  of 

NH2'S03H  as  a  primary  standard  has  been  re¬ 
examined  (A.,  1912,  i,  444).  One  recrystallisation 
from  H20,  according  to  the  method  given,  and  drying 
in  air  furnishes  a  product  which  is  99*95%  pure.  The 
slightly  low  results  as  compared  with  const. -boiling 
HC1  through  Ba(OH)2  are  due  to  a  trace  of  occluded 
H20  which  is  not  removed  at  105°  in  a  vac. 
NH2*S03H  is  readily  sol.  in  H20  and  behaves  as  a 
strong  acid,  so  that  indicators  ’with  transition  ranges 
between  4  and  9  can  be  used.  Bromothymol-blue 
is  preferred  as  indicator  since  its  sharp  colour  change 
occurs  practical^  at  the  experimentally  determined 
equiv.  point.  The  mixed  Me-red-methylene-blue 
indicator  gives  rapid  but  less  precise  results.  Aq. 
NH2-S03H  is  slowly  hydrolysed  at  room  temp.  The 
solid  acid  is  stable.  A  comparison  of  the  potentio- 
metric  titration  curves  of  NH2*S03H  with  NaOH  with 
those  of  HC3.  with  Ba(OH)2  shows  that  sharper  breaks 
over  wider  pR  ranges  are  obtained  with  NH2*S03H. 
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Some  of  Herboth’s  conclusions  (A.,  1925,  ii,  155)  are 
vitiated  by  the  use  of  impure  material.  The  present 
work  shows  that  NH2*S03H  is  a  good  acidimetric 
reference  substance.  L.  S.  T. 

p-Ethoxychrysoidine,  a  particularly  suitable 
general  indicator  for  acidimetry  and  alkali¬ 
metry,  oxidimetry  (cerate,  permanganate,  and 
bromate),  and  argentometry.  E.  Schtjlek  and 
P.  R6zsa  (Z.  anal.  Chem.,  1939,  115,  185 — 195). — 
As  an  indicator  for  acid-alkali  titrations  p-ethoxy- 
chrysoidine  (I)  is  much  less  sensitive  to  C02  and  H3B03 
than  is  Me-red,  but  is  more  sensitive  than  Me-orange. 
Borates  are  best  determined  with  (I)  as  indicator. 
(I)  can  also  be  used  as  a  redox  indicator  in  titrations 
with  Ce(S04)2,  KMn04,  and  KBr03.  After  titration 
with  KBr03,  5 — 6  drops  of  0*5%  a-naphthoflavone  (in 
EtOH)  may  be  added,  when,  if  the  titration  is  cor¬ 
rectly  completed,  one  drop  of  KBr03  should  yield  a 
brown  ppt.  The  indicator  can  be  used  in  solutions 
containing  >5%  of  HC1.  (I)  can  also  be  used  as  an 
adsorption  indicator  in  titration  of  KI  or  KCNS  with 
AgN03.  J.  W.  S. 

Volumetric  determination  of  moisture  witb 
particular  reference  to  cotton. — See  B.,  1939,  22. 

Azeotropic  determination  of  water  in  organic 
liquids. — See  B.,  1939,  14. 

Detection  of  halogens  by  spot-tests.  C.  Duval 
and  G.  Mazars  (Compt.  rend.,  1938,  207,  862 — 864). — 
Cl',  Br',  and  I'  give  a  blue  spot  on  paper  impregnated 
with  Ag4Fe(CN)6  and  FeS04  (sensitivity  0-l^g. ; 
C103',  Br03',  I03',  S203",  and  the  phosphomolybdic 
anion  interfere).  Br'  and  I'  give  black  spots  in  the 
following  test :  a  drop  of  the  solution  is  placed  on 
Ag  citrate  (I)  paper,  and  the  paper  is  dried,  soaked  in 
cone.  aq.  NH3,  exposed  to  a  100-c.p.  lamp,  and 
developed  with  metol-quinol  (II)  (sensitivity  0*5  gg.). 
Cl'  and  Br'  give  black  spots  with  (I)  paper  on  exposure 
and  treatment  with  cone.  aq.  FeS04  followed  by  aq. 
NH3  (sensitivity  0*5  jig.).  Cl'  and  I'  give  a  grey  or 
white  spot  with  AgBr  paper  after  exposure  and 
development  with  (II).  A.  J.  E.  W. 

Effect  of  ions  on  the  Mohr  method  for  chloride 
determination.  Hydrogen  peroxide  modific¬ 
ation  for  sulphite  elimination.  R.  T.  Sheen  and 
H.  L.  Kakler  (Ind.  Eng.  Chem.  [Anal.],  1938,  10, 
628 — 629). — The  method  is  unaffected  by  S04",  P04'", 
Si03",  Fe**\  total  alkalinity,  total  hardness,  and  colour 
in  quantities  present  in  steam  condensates,  boiler 
feed  H20,  and  boiler  salines.  A  pK  between  7*4  and 
10*8  is  also  without  effect.  Large  amounts  of  S03" 
interfere,  and  with  high  [S03"]  and  low  [Cl']  the  error 
in  the  determination  of  Cl'  can  be  serious.  Oxidation 
of  S03"  by  the  addition  of  H202  with  adjustment  of 
Ph  overcomes  this  interference.  L.  S.  T. 

Evaluation  of  the  argentometric-potentio- 
metric  titration  curves  of  bromide-chloride 
niixtures.  H.  Flood  and  E.  Sletten  (Z.  anal. 
Chem.,  1938,  115,  30—37;  cf.  A.,  1936,  1478).— The 
displacement  between  the  Br'  equiv.  point  and  the 
turning  point  in  the  potentiometric  titration  of  Br'-Cl' 
mixtures  is  discussed  on  the  assumption  that  non- 
homogeneous  mixed  crystal  formation  occurs;  the 
Br'  end-point  should  lie  in  the  15  mv.  interval  below 
H  (A.,  t.) 


the  extrapolated  Cl'  curve,  independent  of  the  ratio 
Br'  :  Cl'.  Curves  pbtained  by  plotting  potentials  at 
times  up  to  10  min.  after  addition  of  the  AgN03  show 
that  the  potentiometric  titration  curves  are  unsuitable 
for  the  accurate  determination  of  Br'-Cl'  mixtures. 
An  empirical  table  showing  the  p.d.  between  the 
equiv.  point  of  the  titration  curve  and  the  extrapol¬ 
ated  Cl'  curve  for  different  Cl'-Br'  mixtures  is  given. 

L.  S.  T. 

Thermoanalytic  method  of  estimating  chlorine 
in  bromine. — See  B.,  1939,  37. 

Volumetric  oxidation  of  iodide  and  bromide  by 
periodic  acid.  H.  H.  Willard  and  L.  H.  Great- 
house  (J.  Amer.  Chem.  Soc.,  1938,  60,  2869 — 2872). — 
KI04  may  be  used  as  a  primary  standard  in  iodometry. 
K2H3I06  in  slightly  alkaline  solution  and  NaI04  in 
presence  of  H2S04  form  stable  volumetric  solutions. 
In  neutral  solution  NaI04  decomposes  fairly  rapidly. 
I'  may  be  determined  in  presence  of  Br'  and  Cl'  by 
oxidation  to  I03'  with  standard  KI04  and  titrating 
the  excess  of  KI04  with  As203.  Br'  may  be  deter¬ 
mined  in  presence  of  small  amounts  of  Cl'  by  oxidation 
to  Br  with  standard  KI04,  expulsion  of  Br,  and 
titration  of  excess  of  KI04.  E.  S.  H. 

Determination  of  free  iodine  and  iodide- 
iodine  together.  E.  Schtjlek,  P.  R6sza,  and  M. 
von  Szily  (Pharm.  Zentr.,  1938,  79,  765 — 770). — 
Methods  of  determining  I  and  I'  together,  c.g in 
tincture  of  I,  are  compared  and  three  variations  of  a 
new  argentometric  method  detailed,  (a) 1  The  total 
I  is  determined  by  converting  free  I  into  Nal  with 
aq.  NaOH  and  H202,  adding  AgN03,  and  titrating 
back  the  excess  with  KCNS ;  free  I  is  determined 
separately  with  Na2S203.  (6)  The  free  I  is  determined 

with  Na2S203  and  the  resulting  solution  treated  at 
the  b.p.  with  aq.  NaOH  and  H202  until  Na2S206  and 
H202  have  disappeared,  acidified  with  aq.  H2S04, 
and  total  I  determined  as  in  (a),  (c)  Free  I  is  deter¬ 

mined  as  in  (6),  the  solution  is  diluted  with  H20, 
p-ethoxychrysoidine  dissolved  in  EtOH  is  added 
followed  by  aq.  NaOH  to  a  slightly  alkaline  reaction, 
and  the  total  I  titrated  directly  with  AgN03. 

K.  H.  S. 

Determination  of  iodine  in  thyroid  gland 
powder. — See  B.,  1939,  102. 

Determination  of  dissolved  oxygen  in  con¬ 
densed  steam. — See  B.,  1939,  2. 

Sulphate  titration.  Use  of  tetrahydroxy quin- 
one  in  a  semimicro-method.  W.  A.  Peabody  and 
R.  S.  Fisher  (Ind.  Eng.  Chem.  [Anal.],  1938,  10, 
651 — 652). — 150  mg.  of  tetrahvdroxybenzoquinone 
dissolved  in  1  ml.  of  H20  and  diluted  with  2  ml.  of 
OMe-[CH2]2*OH  provides  an  indicator  solution  which, 
used  externally,  facilitates  the  direct  titration  of  small 
amounts  of  S04"  in  solutions  coloured  by  org.  matter. 
Interference  due  to  P04'"  is  re-emphasised. 

L.  S.  T. 

Conductometric  titration  of  sulphates.  G.  M. 
Vainschtein  (Zavod.  Lab.,  1938,  7,  778 — 784). — 
S04"  is  determined  by  electro-titration  with  standard 
Ba(OAc)2.  R.  T. 

Balancing  of  oxidation-reduction  equations. 
K.  B.  Morris  (J.  Chem.  Educ.,  1938, 15,  538 — 540). — 
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Rules  are  given  and  illustrated  by  means  of  equations 
for  the  oxidation  of  FeS04  by  K2Cr207  in  acid  solution, 
the  reduction  of  Ag3As04  by  Zn  in  acid  solution,  and 
the  action  of  Ba(OH)2  on  P.  L.  S.  T. 

Use  in  analysis  of  reactions  by  added  form¬ 
aldehyde.  I.  Detection  of  acids  in  presence  of 
known  others.  II.  Quantitative  separation  of 
sulphide,  sulphate,  thiosulphate,  and  sulphite. 
A.  Hemmeler  (Annali  Chim.  Appl.,  1938,  28,  419 — 
424,  424 — 427). — I.  Na2S203  and  NaHS03  react  with 
CH20  to  give  complexes  which  show  modified  pptg. 
reactions  (exemplified  in  II).  CH20  is  therefore 
used  for  detection  of  H2S04,  H3P04,  HN03,  HN02, 
AcOH,  and  H2C204  in  presence  of  Na2S203,  detection 
of  HI  and  HBr  in  presence  of  H2S03,  etc. 

II.  The  mixture  is  treated  with  freshly  pptd. 
CdC03  and  the  ppt.  of  CdS  +  CdC03  is  separated, 
oxidised  (H202),  and  S04"  determined  as  BaS04. 
Three  aliquots  of  the  filtrate  are  treated  respectively 
by  (a)  oxidation  with  H202  followed  by  determination 
of  SO/'  to  give  S04"  +  S203"  +  S03",  (b)  addition  of 
BaCl2  in  presence  of  CH20,  the  ppt.  being  heated  in 
H20,  filtered,  and  weighed  as  BaS04  [heating  the 
SaCa^-CHoO  complex  yields  S04"  (1  mol.)  and 
methylene  sulphide  (1  mol.)],  the  wt.  of  which 
corresponds  with  S04"  and  one  half  of  the  S203"-S, 
and  (c)  addition  of  BaCl2  in  presence  of  CH20  and 
acid  (which  stabilises  the  S203"-CH20  complex), 
removal  of  BaS04  SO/'),  and  then  treatment  as 
in  (6)  to  give  BaS04  es  one  half  of  the  S203"-S. 

F.  0.  H. 

Conductometric  determination  of  selenious 
acid  with  lead  ions.  R.  Ripan-Tilici  (Z.  anal. 
Chem.,  1938,  114,  409— 412).— PbSe03  is  pptd. 
quantitatively  at  pE  ~8 ;  this  permits  the  conducto¬ 
metric  titration  of  aq.  Na2Se03  with  aq.  Pb(N03)2  at 
room  temp.  Data  for  the  titration  of  0-1  to  0-002M- 
Na2Se03  are  given.  L.  S.  T. 

Potentiometric  determination  of  selenious  acid 
with  lead  ions  using  electrodes  of  the  third  kind. 
R.  Ripan-Tilici  (Z.  anal.  Chem.,  1938,  114,  412 — 
415). — The  system  Hg|HgS-PbS|Pb  in  presence  of  a 
Hg-eoated  Pt  wire  and  a  normal  electrode  are  used. 
A  few  particles  of  a  freshly-pptd.  mixture  of  HgS  + 
PbS  are  added  to  the  aq.  Na2Se03,  the  Pt  wire  is 
inserted,  and  the  solution  titrated  with  0*lM-Pb(N03)2. 
Comparison  with  the  conductometric  method  (cf. 
preceding  abstract)  is  given.  L.  S.  T. 

Micro -analysis  of  aerosols.  III.  Determin¬ 
ation  of  selenium  dioxide.  D.  N.  Finkelschtein 
(J.  Appl.  Chem.  Russ.,  1938,  11,  1033 — 1042). — Se02 
fumes  consist  of  finely  dispersed  supercooled  droplets 
(up  to  100,000  per  ml.);  the  proportion  of  droplets 
of  diameter  <0*8  y..  falls  from  86%  after  2  min.  to  zero 
after  10  min.  The  fumes  are  best  absorbed  by  a 
mixture  of  50  ml.  of  6n-HC1,  3  g.  of  KBr,  and  6  g.  of 
Br;  the  solution  is  reduced  by  Na2S03  in  6n-HC1,  to 
yield  a  Se  hydrosol,  the  Se  content  of  which  is  deter¬ 
mined  nephelo-  or  colori-metrically.  Fe,  Cu,  and  As 
do  not  inter efere  with  the  determination,  but  Te 
should  be  absent.  R.  T. 

Gravimetric  determination  of  tellurium  in 
basic  media.  P.  BIlek:  (Coll.  Czech.  Chem.  Comm., 


1938,  10,  430 — 442). — Accurate  determination  of  Te 
in  alkaline  solutions  of  Te03"  and  Te04"  is  possible 
by  reduction  to  Te"  with  VOS04  followed  by  atm. 
oxidation  to  Te  in  the  presence  of  NH2OH  or  HCOgNa. 
Elementary  Te  is  collected,  dried  at  95°,  and  weighed. 
The  method  is  applicable  in  presence  of  Se04", 
As03"',  As04"",  Mo04",  and  W04"  but  Se03",  Pb”, 
Cu”,  Br*,  Sn'*'\  SV,  and  Sb”*”  interfere.  F;  H.  ' 

Volumetric  determination  of  tellurium.  B.  S. 

Evans  (Analyst,  1938,  63,  874 — 875).— The  method 
is  based  on  reduction  of  Te04"  to  Te  by  H3P02  in 
presence  of  gum  arabic,  which  prevents  the  formation 
of  a  dense  ppt.,  and  reoxidation  of  Te  with  I  at  a 
temp,  and  under  conditions  of  acidity  such  that  the 
excess  of  H3P02  is  not  attacked  by  I.  The  procedure 
is  given  in  detail,  and  is  shown  to  be  satisfactory  for 
0*5 — 10  mg.  of  Te.  E.  C.  S. 

Catalyst  for  the  determination  of  nitrogen  by 
the  Kjeldabl  method.  R.  B.  Bradstreet  (Ind. 
Eng.  Chem.  [Anal.],  1938,10,  696). — Equal  parts  of 
FeS04  and  Se  are  as  effective  as  CuS04  +  Se.  The 
sample  is  digested  in  the  cold  for  15  min.  with  35  c.c. 
of  H2S04  containing  1  g.  of  salicylic  acid.-  5  g.  of 
anhyd.  Na2S203  are  added,  and  the  mixture  is  heated 
for  5  min.  After  cooling,  10  g.  of  K2S04  and  0*5  g.  of 
the  catalyst  are  added;  the  mixture  is  heated  until 
clear,  and  then  for  1  hr.  L.  S.  T. 

Use  of  Raney's  alloy  in  place  of  Devarda’s 
alloy.  E.  Cattelain  and  P.  Chabrier  (Ann.  Chim. 
Analyt.,  1938,  [iii],  20,  285;  cf.  A.,  1934,  1084).— 
Data  given  for  KN03  show  that  Raney’s  alloy  (30% 
Ni,  70%  Al)  gives  accurate  results  for  the  reduction 
of  N03'  to  NH3.  L.  S.  T. 

Colorimetric  determination  of  very  small 
amounts  of  nitrate  in  the  form  of  ammonia.  H. 
Sallinger  and  Y.  Hwang  (Z.  anal.  Chem.,  1939, 
115,  174 — 177). — 20  c.c.  of  test  solution,  diluted  to 
120  c.c.,  are  treated  with  1  g.  of  Devarda’s  alloy 
and  about  0*5  g.  of  MgO,  and  distilled  into  a  100-c.c. 
flask  containing  a  few  c.c.  of  H20  until  20 — 40  c.c. 
of  distillate  are  obtained.  This  is  diluted  to  a  suitable 
vol.  and  20  c.c.  are  treated  with  0*8  c.c.  of  Nessler 
reagent,  comparison  being  made  with  solutions 
containing  1 — -2  mg.  of  NH3  per  1.  The  method 
permits  determination  of  0*50 — 0*02  mg.  of  N. 

J.  W.  S. 

Determination  of  nitrogen  trioxide  in  sulphuric 
acid. — See  B.,  1939,  34. 

Determination  of  nitric  oxide  and  nitrogen 
peroxide  in  gases  from  the  sulphuric  acid 
industry. — See  B.,  1939,  34. 

Determination  of  nitrite  in  waters. — See  B., 

1939,  109. 

Determination  of  phosphoric  acid  by  titration 
of  the  ammonium  phosphomolybdate  precipit¬ 
ate.  W.  Spengler  (Z.  anal.  Chem.,  1938,  114, 
385 — 405;  cf.  A.,  1938,  I,  269). — Various  factors, 
such  as  time  of  keeping,  method  of  filtration,  temp, 
of  pptn.,  amounts  of  wash  liquids,  etc.,  affecting  the 
speed  and  accuracy  of  the  NaOH  volumetric  method 
for  P04"'  have  been  fully  investigated  using  mainly 
solutions  of  pure  KH2P04.  The  abnormally  high 
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consumption  of  alkali  found,  viz.,  57-5  or  58*5  mols.  of 
NaOH ,  per  mol.  of  P205  instead  of  the  theoretical 
56*5  ihols.,  has  been  traced  to  the  difference  in  com¬ 
position  of  the  NH4  phosphomolybdate  pptd.  at 
different  temp.  At  temp,  of  solution  before  pptn. 
>~85°,  57*5  mols.  of  NaOH  per  mol.  of  P205  are 
required,  whilst  at  temp.  <~85°,  58*5  mols.  are 
consumed.  A  procedure  which  gives  satisfactory 
results  with  crude  phosphates  is  detailed,  but  for  the 
most  accurate  work  the  gravimetric  method  described 
previously  (B.,  1938,  159)  is  to  be  preferred. 

L.  S.T. 

Volumetric  determination  of  phosphoric  acid 
on  the  basis  of  Lorenz1  method,  and  the  use  of 
reversed  titration.  L.  Gisiger  (Z.  anal.  Chem., 
1938,  115,  15- — 29). — The  molybdate  methods,  and 
especially  that  of  Lorenz,  are  discussed.  In  order  to 
attain  a  ppt.  of  const.  P205  :  Mo03  the  presence  of  a 
min.  amount  of  SO/'  and  a  marked  excess  of  Mo04" 
is  essential.  These  conditions  are  fulfilled  in  Lorenz’ 
method,  and,  after  drying  under  the  prescribed 
conditions,  the  ppt.  has  the  composition 
[2(NH4)3P04,24Mo03]4NH4,9Mo03  4*  adsorbed  H20 
and  NH4N03.  On  dissolution  in  NaOH  50*4  equivs. 
instead  of  the  theoretical  50*25  are  consumed  owing 
to  a  slight  loss  of  NH3  during  the  titration.  The  effect 
of  washing  the  ppt.  with  H20,  aq.  NH4N03,  NaN03, 
KN03,  Na2S04,  and  K2S04  has  been  investigated. 
The  K‘  ions  replace  some  of  the  NH4*  in  the  ppt. 
leading  to  low  vals.  for  P205  in  the  titration,  but  the 
ppt.  is  undecomposed  by  repeated  washings  with  H20. 
Reversed  filtration  with  a  filter-stick  is  recommended, 
and  details  of  procedure  and  apparatus  are  given. 
An  acidimetric  method  for  the  determination  of  P205 
in  fertilisers  is  described.  L.  S.  T. 

Hydrochemical  analysis.  III.  Determination 
of  phosphorus.  W.  Ohle  (Angew.  Chem.,  1938,  51, 
906—911;  cf.  A.,  1936,  577;  B.,  1936,  1238).— The 
different  forms  in  which  P  occurs  in  natural  H20  are 
discussed.  The  Mo-blue  method  is  the  best  for  the 
determination  of  P  in  H20,  soils,  sediments,  or  plants. 
Factors  affecting  the  accuracy  of  this  method  have 
been  investigated,  and  the  elimination  of  various 
sources  of  error  is  discussed.  The  most  intense  and 
the  most  stable  blue  colour  is  obtained  with  0*25  c.c. 
of  a  1  :  3  mixture  of  10%  NH4  molybdate  and  50% 
H2S04,  and  0*03  c.c.  of  SnCl2  solution  (corresponding 
with  a  [Sn“]  of  12*6  mg.  per  1.  of  test  solution)  for 
25  c.c.  of  the  test  sample.  Interference  by  Fe  is 
prevented  by  the  addition  of  aq.  KCN.  For  the 
determination  of  the  total  P  in  H20,  soils,  plants, 
etc.  the  P  is  converted  into  P04"'  by  oxidation  with 
perhydrol  in  presence  of  H2S04,  excess  of  which  is 
subsequently  neutralised  (p-nitrophenol)  with  aq. 
NH3.  The  intensification  of  the  Mo-blue  colour 
produced  by  the  (NH4)2S04  is  counteracted  by 
addition  of  n-H2S04.  As04'"  is  reduced  by  CS(NH2)2 
to  As03"'  which  does  not  interfere  with  the  P04"' 
determination.  Details  of  both  procedures  are  given. 

L.  S.  T. 

Standard  determination  of  phosphorus  an¬ 
hydride  by  the  citrate  method,  (a)  M.  I.  Vol¬ 
kova,  Z.  M.  Gileva,  B.  N.  Melentiev,  and  A.  S. 
Terechovko.  (b)  G.  A.  Markova  and  M.  L.  Tsche- 


pelevitzki  (Zavod.  Lab.,  1938,  7,  891—892,  892 — 
893). — (a)  The  results  given  by  the  standard  U.S.S.R, 
method  of  determination  of  P205  in  phosphorites,  as 
Mg2p207,  are  0*1— 0*9%  high,  owing  to  presence  of 
Ca3(P04)2  in  the  ppt.  The  method  requires  revision. 

(B)  The  presence  of  Ca  in  the  ppt.  has  long  been 
known,  and  compensates  for  incomplete  pptn.  of  P205. 
The  method  is  considered  to  be  trustworthy.  R.  T. 

Salt  error  in  determinations  of  phosphate  in 
sea-water.  L.  H.  N.  Cooper  (J.  Marine  Biol. 
Assoc.,  1938,  23,  171 — 178). — The  yellow  tint  that 
may  occur  during  P04  determinations  in  sea-  H20 
when  SnCl2  solution  is  added  to  sea-H20  containing 
acid  molybdate  reagent  is  attributed  to  hydrolytic 
products  of  complex  Mo  halides.  When  1  ml.  of  the 
usual  acid  molybdate  reagent  per  100  ml.  of  sea-H20  is 
used,  the  addition  of  Cu“  reduces  the  development  of 
the  blue  colour  in  sea-H20  and  in  distilled  H20 
standards  to  the  same  extent  (cf.  A.,  1936,  1478). 
The  correction  factor  1*12  applies  equally  to  com¬ 
parisons  by  daylight  in  Hehner  cylinders  and  to 
photometric  determinations  with  a  red  filter.  When 
2  ml.  of  reagent  per  100  ml.  of  sample  are  used,  the 
factor  depends  on  the  method  of  comparison;  in 
Hehner  cylinders  in  daylight  it  is  1*35,  but  with  a 
photometer  and  red  filter  it  is  1*19.  L.  S.  T. 

Separation  of  phosphoric  from  arsenic  acid 
with  triethanolamine  molybdate.  A.  Tetta- 
manzi  (Atti  R.  Accad.  Sci.  Torino,  Cl.  Sci.  fis.  mat. 
nat.,  1935,  71,  I,  125 — 130;  Chem.  Zentr.,  1937,  i, 
938). — The  complete  pptn.  of  H3P04  and  its  separ¬ 
ation  from  H3As04  is  effected  in  the  cold  by  using 
excess  of  N(C2H4*OH)3  in  a  slight  excess  of  HN03 
and  preferably  in  presence  of  citric  acid.  A.  H.  C. 

Potentiometric  titration  of  superphosphate 
solutions. — See  B.,  1939,  35. 

Colorimetric  determination  of  phosphate  in 
boiler  water. — See  B.,  1939,  1. 

Polarographic  determination  of  arsenic  and 
iron  in  contact  sulphuric  acid. — See  B.,  1939,  34. 

Determination  of  arsenic  in  minerals  etc.— 
See  B.,  1939,  55. 

Rapid  determination  of  silica  and  iron  in 
agglomerate.  B.  A.  Sosnovski  (Zavod.  Lab.,  1938, 
7,  867 — 868).- — 0*5  g.  of  agglomerate  and  1*5  g.  of 
Eschka’s  mixture  are  heated  at  1000°  for  10  min., 
and  the  product  is  treated  with  1  :  1  HC1.  Si02  is 
determined  by  the  usual  method,  and  Fe  by  K2Cr207 
titration,  without  previous  pptn.  'with  aq.  NH3, 

R.  T. 

Determination  of  silicon  in  magnesium. — See 
B.,  1939,  54. 

Determination  of  silicon  in  Jerrosilicon. — See 
B.,  1939,  51. 

Rapid  determination  of  silicic  acid  in  kaolin 
clay. — See  B.,  1939,  42. 

Accurate  determination  of  carbonate  in  fluor¬ 
ides. — See  B.,  1939,  35. 

Detection  and  determination  of  carbon  mon¬ 
oxide. — See  B.,  1939,  36. 
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Determination  of  carbon  disulphide  and  oxy- 
snlphide  in  gases. — See  B.,  1939,  36. 

Salt  analysis  of  cyanide  melt.— See  B.,  1939,  35. 

Micro-volumetric  determination  of  potassium. 
0.  G.  Scheintzis  (J.  Appl.  Chern.  Russ.,  1938,  11, 
1012 — 1016). — Excess  of  2*5%  >Mg{N[CGH2(N02)3]2}2 
is  added  to  the  solution,  containing  0*1 — 10  mg.  K, 
and  the  ppt.  of  K  salt  is  collected,  washed  (saturated 
aq.  M"S04  at  0°)  on  the  centrifuge,  and  dissolved  in 
50%  C0Me2.  The  solution  is  added  to  standard 
Ti2(S04)3,  excess  of  which  is  titrated  after  5  min.  with 
standard  Fe  alum.  R.  T. 

Determination  of  small  amounts  of  potassium. 
Simpler  and  more  rapid  variation  of  the  sodium 
cobaltinitrite  method.  D.  S.  Brown,  R.  R. 
Robinson,  and  G.  M.  Browning  (Ind.  Eng.  Chem. 
[Anal.],  1938,  10,  652 — 654). — In  the  procedure 
described  the  K  is  pptd.  in  a  relatively  short  time  at 
room  temp.,  centrifuged,  washed  only  once,  and 
titrated  with  Ce(S04)2  using  o-phenanthroline-Fe**  as 
indicator.  The  method  is  suitable  for  0-2  to  1-0  mg. 
K,  especially  in  plant  material  and  soil  extracts.  The 
error  is,  in  general,  >2%.  Examination  of  the  effect 
of  temp,  on  the  recovery  of  K  shows  that  the  vari¬ 
ations  are  significant  only  when  amounts  of  ^0*2  mg. 
of  K  are  involved.  In  this  case,  a  temp,  of  20°  is 
recommended.  The  effect  of  Co  on  the  vol.  of 
Ce(S04)2  required  for  the  titration  of  the  cobaltinitrite 
ppt.  is  also  discussed.  L.  S.  T. 

Sodium  salt  of  hexanitrodiphenylamine  as  a 
microchemical  reagent.  M.  J.  Schapiro  (Zavod. 
Lab.,  1938,  7,  790— 792).— NaN[C6H2(N02)3]2  gives 
characteristic  crystals  with  K,  Rb,  Cs,  Tl,  Pb,  and 
Hgn;  those  given  by  Be  and  Zr  salts  are  of  free 
NH[C6H2(N02)3]2,  and  are  pptd.  by  any  acid  solution. 

R.  T. 

[Analysis  of  sodium  hydrogen  carbonate.] — 
See  B.,  1939,  101. 

Application  of  stannic  bromide  to  the  deter¬ 
mination  of  caesium  in  presence  of  rubidium  and 
potassium.  R.  Y.  Feldman  (J.  Appl.  Chem.  Russ., 
193S,  11,  1017 — 1023). — The  solution  is  repeatedly 
evaporated  to  dryness  with  HBr,  the  bromides  are 
dissolved  in  2  ml.  of  H20  and  7  ml.  of  cone.  HBr,  and 
0*5  ml.  of  20%  SnBr4  in  EtOH  is  added  to  the  boiling 
solution.  The  ppt.  of  Cs2SnBr6  is  collected  after 
3  hr.,  washed  with  HBr  and  then  EtOH,  dried,  and 
weighed.  Rb  and  K  do  not  interfere,  unless  present 
in  very  large  amount.  "  R.  T. 

Angular  constants  of  micro-crystalline  pro¬ 
files  and  silhouettes  in  the  conclusive  identi¬ 
fication  of  substances.  Octagons  of  a  cincho- 
phen  hydrochloride  hydrate  and  of  silver  di- 
chromate.  A.  C.  Shead  (Ind.  Eng.  Chem.  [Anal.], 
1938,  10,  662—665;  cf.  A.,  1937,  I,  45,  630).— The 
use  of  measurements  of  the  angles  of  the  octagon  and 
their  sequence  in  identifying  the  flat,  platy  crystals 
encountered  in  microchemical  practice  is  discussed. 

L.  S.  T. 

Analysis  of  bone  ash. — See  B.,  1939,  101. 

Fluorescence  analysis  of  glass  in  ultra-violet 
light. — See  B,,  1939,  67. 


Iodate  method  of  determination  of  barium  and 
lead  in  salts.  K.  A.  Bogdanov  (Zavod.  Lab.,  1938, 
7,  793 — 794). — 30  ml.  of  saturated  aq.  KI03  are  added 
to  the  boiling  solution,  containing  about  0-2  g.  of  Ba 
or  Pb  salt,  and  the  solution  is  filtered  at  10°.  The 
washed  ppt.  is  suspended  in  H20,  30 — 10  ml.  of  10% 
KI  and  10  ml.  of  25%  H2S04  are  added,  and  the  I 
liberated  is  titrated  with  Na2S203.  R.  T. 

Micro-determination  of  magnesium  in  pure 
solutions  and  in  blood-serum.  M.  Delavtlle  and 
M.  Olive  (Ann.  Chim.  Analyt.,  1938,  [iii],  20,  286 — 
287). — The  solution  containing  Mg**  is  neutralised 
(neutral-red),  1  c.c.  of  N-NaOH  and  1  c.c.  of  a  satur¬ 
ated  solution  of  Na  K  tartrate  are  added  and  the  Mg 
is  pptd.  with  an  EtOH  solution  of  8-hydroxyquinoline. 
After  heating,  the  solution  is  centrifuged,  and  the  ppt. 
is  washed  with  H20  until  no  longer  alkaline,  dissolved 
in  0*025n-HC1,  and  the  solution  titrated  hot  with 
0*0lN-NaOH  (neutral-red).  The  method  can  be 
applied  to  blood-serum  after  ashing,  treatment  with 
HC1,  H2C204,  (NH4)2C204,  expulsion  of  NH4  salts,  and 
dissolution  in  HC1  according  to  the  procedure 
described.  L.  S.  T. 

Photometric  determination  of  magnesium  in 
aluminium  and  its  alloys.— See  B.,  1939,  54. 

Reaction  of  zinc.  K.  Komarek  (Coll.  Czech. 
Chem.  Comm.,  1938,  10,  453—458). — The  reaction 
2Fe(CN)6'"  +  2L  =  2Fe(CN)6""  +  I2  is  used  to  detect 
Zn  (>0*001m.).  Freshly  prepared  0*0lN-K3Fe(CN)6 
solution  buffered  at  pn  5 — 6  withNH4OAc,  mixed  with 
KI  and  starch  mucilage,  liberates  I  (as  shown  by  blue 
colour)  only  on  the  addition  of  an  equal  vol.  of  Zn** 
solution.  With  very  dil.  solutions  the  colour  develops 
after  2  min.  The  separation  of  Zn**  from  interfering 
substances,  Fe**,  Co**,  Ni,  Mn,  is  necessary  before 
testing,  a  procedure  being  described.  F.  H. 

Polarographic  determination  of  cadmium  and 
copper  in  zinc  sulphate  solutions. — See  B.,  1939, 
35. 


T^yndall-  and  fluorescence-photometric  meas¬ 
urements  for  the  determination  of  small  quan¬ 
tities  of  material.  E.  Herzfeld  (Z.  anal.  Chem., 
1938, 115, 127 — 135). — An  arrangement  for  measuring 
the  Tyndall  effect  of  substances,  kept  in  a  dispersed 
condition  by  means  of  50%  glycerol,  and  matching 
the  colour  of  the  Tyndall  cone  or  of  the  fluorescence 
of  the  dispersion  is  described,  and  applied  as  a  rapid 
method  for  determining  small  amounts  of  cations, 
anions,  etc.  Limiting  sensitivities  and  Tyndall  cone 
colours  given  by  various  reagents  are  recorded  for 
Pb**,  Ag,  Hg**,  Cu“,  Pd**,  Au**\  Al***,  Fe***,  Co**,  Ni**, 
Pr**\  Ce****,  Sm***,  Nd**\  La***,  Cl',  Br\  I',  F,  SO,", 
Cr207",  As04"',  and  B02'.  L.  S.  T. 

Stability  of  dithizone  solutions.  P.  A.  Clifford 
(J.  Assoc.  Off.  Agric.  Chem.,  1938,  21,  695—703). — 
The  stability  of  dithizone  in  CHC13  solution  is 
increased  by  purification  of  the  CHC13  by  Biddle’s 
method  (cf.  Hubbard,  A.,  1937,  III,  504).  Solutions 
in  CC14  will  keep  almost  indefinitely  in  the  cold  and 
.dark  under  0*lM-aq.  S02.  E.  C.  S. 

Rapid  [determination  of]  traces  of  metals  by 
the  dropping  mercury  electrode.  R.  H.  Muller 
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and  J.  F.  Petras  (J.  Amer.  Chem.  Soc.,  1938,  60, 
2990 — 2993). — A  simple  increment  method  is  proposed, 
in  which  the  change  in  current  is  noted  for  two  applied 
potentials  approx,  equidistant  from  the  characteristic 
“  Halbwellen  ”  potential.  The  current  increments  are 
a  linear  function  of  the  eoncn.  of  the  given  ion. 
Interference  due  to  the  presence  of  other  ions  is  > 
with  conventional  polarographic  methods.  The 
procedure  is  illustrated  by  application  to  Pb",  Cd‘#, 
and  Zn",  and  their  pairs  in  neutral  and  alkaline 
solutions.  E.  S.  H. 

Analysis  of  lead. — See  B.,  1939,  53. 

Polarographic  determination  of  lead  and 
cadmium  in  zinc. — See  B.,  1939,  52. 

Hypophalogenites  in  volumetric  analysis.  III. 
Hypochlorite  and  hypobromite.  0.  Tomxcek  and 
P.  FiLiPovxfi  (Coll.  Czech.  Chem.  Comm.,  1938,  10, 
415 — 429;  cf.  A.,  1938,  I,  581). — Determination  of 
Tl\  Se03",  Te03",  NH4\  and  N2H4  is  possible  using 
Ca(0Cl)2  and  KBr,  the  end-point  being  determined 
potentiometrically.  Tl1  salts  give  results  1  %  low  and 
for  large  amounts  of  Te03",  NaOCl  is  preferable  to 
Ca(0Cl)2.  With  large  amounts  of  NH4*,  excess  of 
Ca(0Cl)2  is  used  and  the  excess  determined 
with  As03"'.  MgNH4P04  cannot  be  oxidised 
quantitatively.  Quinol  is  determined  accurately 
when  C02  is  bubbled  through  the  solution.  CO(NH2)2 
gives  results  2%  low,  excess  of  Ca(OCl)2  being  added 
in  presence  of  NaHC03  and  the  excess  determined  by 
As03'".  High  results  in  titrations  with  NaOBr  are 
considered  to  be  due  to  contained  Br03'.  F.  H. 

Can  radioactive  isotopes  of  thallium  with  a 
long  life-period  be  used  as  indicators  ?  V. 
Majer  (Chem.  Listy,  1938,  32,  436 — 438). — Thermic 
neutrons  from  a  Ra  +  Be  source  were  allowed  to  act 
on  T120,  with  the  object  of  obtaining  201T1  (half  life- 
period  97  min.),  to  be  used  in  place  of  Th-C"  as  an 
indicator  of  Tl.  The  product  obtained  exhibited  feeble 
activity,  and  contained  chiefly  ■206T1,  Using  a  Geiger- 
Nuttall  counter,  the  radioactivity  of  Th-£"  can  be 
detected  during ,  30  min.,  which  suffices  for  most 
analytical  purposes.  R.  T. 

Anthranilic  acid  as  a  reagent  for  the  micro¬ 
chemical  detection  of  certain  metals.  O.  G. 
Scheintzis  (J.  Gen.  Chem.  Russ.,  1938,  8,  596 — 601). 
—0*5%  aq.  anthranilic  acid  gives  characteristic 
cryst.  ppts.,  serving  for  detection  of  <  the  following 
amounts  of  cations  :  Cu  0-013  (Co11,  FeIU,  and  Cc1^ 
interfere),  Hg1  0-06,  Pd11  0-015,  Zn  0*05,  and  Ag 
0-24  ng.  R.  T. 

Determination  of  copper,  zinc,  and  cobalt 
(with  nickel)  in  soil  extracts. — See  B.,  1939,  S4. 

Analysis  of  Schweinfurt-green. — See  B.,  1939, 
75. 

Microcrystalline  reaction  for  the  detection  of 
mercury.  R.  Lobo  (An.  Farm.  Bioquim.,  1936,  7, 
1—2 ;  Chem.;  Zentr.,  1937,  i,  941). — 5  gg.  of  Hg  may 
be  detected  by  the  formation  of  a  yellow  cryst.  ppt. 
with  sozoiodol.  Only  Tb  behaves  similarly,  but  the 
colour  is  much  lighter.  A.  H.  C. 

Potentiometric  determination  of  mercury  with 
vanadium  sulphate  in  alkaline  solution.  C.  dee 

*  i  A 


Fresno  and  E.  de  Lafuente  (Gazzetta,  1938,  68, 
619 — 625). — The  theory  of  the  oxidation-reduction 
of  V  salts  is  discussed.  The  reaction  between  K2HgI4 
and  V0S04  can  be  followed  potentiometrically,  and 
in  strongly  alkaline  solution  gives  an  accurate  method 
of  determining  Hg.  O.  J.  W. 

Specific  test  for  mercury,  on  aluminium.  A. 
Langer  (Chem.  Listy,  1938,  32,  438 — 440). — A  drop 
of  solution,  a  few  crystals  of  Na2S04,  and  a  drop  of 
saturated  aq.  quinoline  are  placed  in  a  hollow  in  an 
A1  block,  a  Pt  anode  is  inserted,  and  a  current f  is 
passed  for  15  min.  The  A1  is  washed,  wiped,  and  a 
solution  of  alizarin  in  AcOH  is  placed  in  the  hollow, 
which  is  again  washed  after  3  min. ;  red  spots  are  to 
be  seen  on  the  A1  when  the  solution  under  test  contains 
<0-001  Hg.  Hg.  R.  T. 

Nephelometric  method  for  determining  small 
quantities  of  mercury.  A.  A.  Saukov  (Compt; 
rend,  Acad.  Sci.  U.R.S.S.,  1938,  20,  373—375). 
— The  method  uses  the  turbidity  produced  in 
slightly  acid  Hg11  solutions  by  Reinecke’s  salt, 
NH4[Cr(NH3)2(CNS)4],  and  is  applicable  to  solutions 
containing  0-2  to  10  ng*  per  c.c.  F.  J.  G. 

Mercurous  salts  and  their  amido-compounds. 
III.  T.  F.  Egiditjs  (Z.  anorg.  Chem.,  1938,  240, 
97 — 112).- — -A  rapid  method  for  determining  Hg,  Cl, 
and  NH3,  in  presence  of  one  another,  has  been  worked 
out  and  applied,  together  with  X-ray  photography,  to 
the  investigation  of  the  black  ppt.  formed  from  aq. 
NH3  and  Hg2Cl2.  There  are  three  compounds , 
Hg4Cl4(NH3)4.  ■  (I),  Hg4Cl2(NH2)2(H20)x  (II),  and 
Hg4ClN(H20)jr  (III),  all  of  which  are  olive-green  to 
black  ppts,  (I)  is  obtained  by  the  action  of  2n-NH3 
in  presence  of  NH4C1  on  Hg2Cl2,  (II)  results  when 
n-NH3  and  no  NH4C1  is  used,  and  (III)  is  formed  by 
the  action  of  H20  or  dil.  NH3  on  (I)  or  (II).  They  are 
not  obtained  absolutely  pure  as  a  slight  disproportion¬ 
ation  to  Hg  and  Hg11  always  occurs.  (I)  can  be 
continuously  transformed  into  (II)  or  (III)  by  treat¬ 
ment  with  H20  or  dil.  NH3,:and  the  reverse  trans¬ 
formation  is  brought  about  by  NH3  in  presence  of 
NH4C1.  F.  J.  G. 

Micro-determination  of  mercury. — See  A.,  1939, 
III,  188. 

Vanadous  sulphate  as  a  reducing  agent.  III. 
Determination  of  cerium.  P.  C.  Banerjee  (J. 
Indian  Chem.  Soc.,  1938, 15,  475— 478).— Ce  salts  are 
either  reduced  by  excess  of  VS04  and  the  excess 
titrated  back  with  KMn04,  or  oxidised  by  means  of 
(NH4)2S208  to  Ce(S04)2  and  the  latter  titrated 
directly  ~  with  VS04  using  NHPh2  as  an  internal 
indicator.  Oxidising  agents  must  be  absent. 

C.  R.  H. 

Analytical  applications  of  fluorescent  solutions 
of  rare-earth  salts.  A.  Zaidel,  J.  Larionov,  and 
A.  N.  Filippov  (J.  Gen.  Chem.  Russ.,  1938,  8,  943-- 
948) . — Fluorescence  *  spectrum  measurements  allow 
the  detection  of  Tb  <0*01,  Ce  0T,  and  Eu  lOO  p.p.m. 

R.  T. 

Determination  of  aluminium  in  silicochrome. 
—See  B.,  1939,  53. 
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Quantitative  spectral  analysis  of  ores  and  KMn04  using  the  I  catalyst  (A.,  1926,  581)  is  satis- 


minerals  [for  indium,  thallium,  and  german¬ 
ium].— See  B., 1939,  55. 

Determination  of  manganese  in  alloys  of  high 
manganese  content. — Sec  B.,  1939,  53. 

Determination  of  rhenium  in  pyrolusite .  L.  C. 
Hurd  and  C.  F.  Hiskey  (Ind.  Eng.  Chem.  [Anal.], 
1938,  10,  623 — 626). — The  sample  is  dissolved  in 
HC1,  filtered,  and  the  Fe*'*  and  Mn"‘  are  reduced  by 
the  addition  of  SnCl2.  Aq.  KCNS  and  SnCl2  are 
added  and  the  Mo  and  Re  oxythiocyanates  extracted 
with  Et20. '  After  evaporation  of  the  Et20  in  a  special 
way  H202  is  added  to  oxidise  the  Re.  The  solution 
is  diluted  with  cone.  H2S04  and  distilled  at  270 — 
290°  in  a  current  of  steam  and  C02.  Re  in  the  distillate 
is  determined  colorimetrically  by  means  of  KCNS  and 
SnCl2.  Test  data  are  recorded.  Examination  by 
this  method  of  80  samples  of  pyrolusite  from  many 
localities  showed  the  absence  of  Re  in  the  majority; 
three  samples  of  low-grade  Montana  ore  contained 
0T  p.p.m.,  and  one  contained  0-2  p.p.m.  Four  of 
five  Mexican  samples  contained  0T  p.p.m.  Analysis 
of  Mn  samples  by  alternate  oxidation  and  reduction, 
followed  by  sublimation,  is  of  no  val.,  since  in  presence 
of  a  large  excess  of  base  only  a  fraction  of  the  Re  is 
thus  removed.  After  treatment  with  SnCl2  and  CNS', 
H2PtCl6  yields  an  Et20  extract  having  a  colour 
similar  to  that  given  by  Re.  In  4n-HC1,  the  colour 
duo  to  Re  oxythiocyanate  is  stable  but  that  due  to 
Mo  is  soon  bleached.  In  9-3n-H2S04  +  4*9n-HC1  the 
colour  due  to  Mo  can  be  inhibited  without  greatly 
affecting  the  Re  reaction.  The  presence  of  Re  in 
pyrolusite  used  for  Leclanch6  cells  is  objectionable. 

L.  S.  T. 

Determination  of  iron  in  presence  of  titanium 
using  zinc  reduction.  E.  Trttog  and  R.  W. 
Pearson  (Ind.  Eng.  Chem.  [Anal.],  1938,  10,  631— 
632  ;  cf.  A.,  1935,  720). — After  passing  through  the 
Jones  reductor,  the  Ti  can  be  selectively  oxidised  by 
the  addition  of  50  c.c.  of  aerated  distilled  H20  and 
stirring  for  <3  min.  after  the  disappearance  of  the 
violet  colour.  When  there  is  no  violet  colour  after 
reduction  (<0J  mg.  of  Ti)  vigorous  stirring  of  the 
reduced  solution  for  3  min.  is  sufficient.  FeS04 
solutions  containing  ~25  mg.  of  Fe  and  5  vol.-%  of 
H2S04  are  stable  for  <30  min.  after  aeration  by  (i) 
stirring,  (ii)  addition  of  aerated  H20  and  stirring, 
(iii)  aspiration  of  air,  or  (iv)  shaking.  Of  these 
methods,  (ii)  effects  the  quickest  oxidation  of  the  Ti. 

'  .  .  ’  .  .  L.  S.  T.  ■ 

Titration  of  ferrous  iron  with  dichromate  in 
presence  of  brucine  indicator.  E.  A.  Alexeeva 
and  N.  N.  Andronikova  (J.  Appl.  Chem.  Russ., 
1938,  11,  1024 — 1027). — The  end-point  of  titration 
of  Fen  with  K2Cr207  is  indefinite  in  presence  of  HC1 
when  NHPh2  indicator  is  used ;  the  use  of  brucine  is 
recommended.  R.  T. 

Volumetric  determination  of  ferrocyanide  and 
arsenious  acid  in  presence  of  each  other.  R. 
Lang  (Z.  anal.  Chem.,  193S,  115,  .103— 104).— In 
agreement  with  B6hm,  a  small  amount  of  Fe(CN)6"' 
poisons  the  Os  catalyst  and  prevents  the  titrations  of 
As203 '  with  Ce‘‘*’  after  the  determination  of  any 
Fe(CN)6""  with  Ce(S04)2.  Titration  of  the  As203  by 


factory,  however,  even  in  presence  of  Cr***.  The 
solution  of  Fe(CN)6""  +  As03"'  in  ~n-H2S04  is  first 
titrated  with  0*lN-Ce(SO4)2  using  ferroin  as  indicator 
(brown light  green),  then  1 — 2  g,  of  NaCl  and 
5  drops  of  0*0025m-KI03  are  added,  and  the  As03"' 
is  titrated  with  Q*lN-KMn04  (brown  ->  light  green). 

L.  S.  T. 

Determination  of  small  quantities  of  iron  in 
mercury. — See  B.,  1939,  53. 

Influence  of  molybdenum  on  the  analysis  of 
steel  by  Schulte’s  method. — See  B.,  1939,  51. 

Polarographic  determination  of  iron  in  ores 
and  slags. — See  B.,  1939,  51. 

Photometric  titration  of  cobalt,  iron,  and 
copper  in  nickel  sulphate  solution.  Photometric 
titration  of  cobalt.  T.  Somiya  and  Y.  Yasuda  (J. 
Soc.  Chem.  Ind.  Japan,  1938,  41,  314 — 315b). — Cu  in 
0*4N-aq.  NiS04  was  pptd.  on  Zn  and  solid  Zn  amalgam 
which  were  collected  and  dissolved  in  HN03,  and  the 
solution  was  treated  with  Br-H20 ;  after  addition  of  a 
slight  excess  of  aq.  NH3  and  an  excess  of  AcOH,  the 
solution  was  diluted,  KI  was  added,  and  the  I  titrated 
photoelectrically  with  0*0lN-Na2S2O3.  After  removal 
of  Zn  from  the  solution  H2S04  was  added  and  Fe 
determined  photoelectrically  with  0-0lN-KMnO4.  For 
the  determination  of  Co,  2  g.  of  Na4P207  were  added  to 
10  g.  of  NiS04  in  50  c.c.  of  H20,  air  was  replaced  by 
N2,  5  c.c.  of  cone.  NH3  and  10  g.  of  (NH4)2C03  were 
added,  the  solution  was  diluted  to  100  c.c.  and  photo-- 
electrically  titrated  with  0Jn-Ho02;  Mn  interferes. 

W.  R.  A. 

Determination  of  small  amounts  of  nickel, 
cobalt,  and  copper  in  ores. — See  B.,  1939,  56. 

Determination  of  cobalt  in  presence  of  nickel. 
D.  C.  Sen  (J.  Indian  Chem,  Soc.,  1938,  15,  473— 
474).1— To  200  c.c.  of  the  boiling  Co  solution  (0-005 — 
0*02%  Co)  are  added  50  c.c.  of  NaOAc  (10%)  and 
sufficient  of  a  1%  solution  of  oximinothiocamphor 
in  EtOH  to  ppt.  the  Co.  The  ppt.  of  C30H42O3N3S3Co 
is  washed  with  hot  H20,  0*2N-NaOH,  2n-HC1,  and 
hot  H20  and  either  dried  at  105 — 110°  or- ignited  to 
CoS04.  In  presence  of  Ni  30  c.c.  of  2n-HC1  are  added 
after  the  pptn.,  and  filtering  is  delayed  for  30 — 
40  min.  C.  R.  H. 

Rapid  colorimetric  determination  of  nickel  in 
slags. — See  B.,  1939,  52. 

Determination  of  nickel  in  aluminium  alloys 
by  spectral  analysis. — See  B.,  1939,  52. 

Determination  of  chromium  in  chromiferous 
iron  ores  and  ferro chromium. — See  B.,  1939,  51. 

1 

Determination  of  chromium  and  silicon  in  a 
single  sample  of  ferrochromium. — See  B.,  1939, 
51. 

Colorimetric  determination  of  molybdenum, 
using  pyrogallol.  R.  I.  Alexeev  (Zavod.  Lab., 
193S,  7,  S63— S65). — The  neutral  solution  is  diluted 
to  a  concn.  of  5 — 10  mg.  Mo  per  100  ml.  To  10  ml. 
are  added  10  ml.  of  1%  pyrogallol  in  2%  AcOH  and 
10  ml.  of  0*2N-NaOAc,  and  the  coloration  developing 
is  compared  with  those  given  by  standard  solutions. 

-  R.  T. 
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Standard  coloured  solutions  for  colorimetric 
determination  of  tungsten  and  molybdenum. 
E.  A.  Feriantschitsch  and  D.  N.  Jordanski  (Zavod. 
Lab.,  1938,  7,  866 — 867). — The  coloration  obtained 
in  the  determination  of  W  by  the  Feigl-Krumholz 
method  (A.,  1932,  1224)  is  imitated  by  a  solution  of 
[Co(NH3)5;H20]C13  (I)  in  dil.  aq.  NH3.  Those  obtained 
in  King’s  method  for  Mo  are  imitated  by  mixing  (I), 
Me-orange,  and  dil.  aq.  NH3  in  various  proportions. 
The  standards  are  unsuitable  for  use  with  a  Duboscq 
colorimeter.  •  R.  T. 

Determination  of  tungsten  by  vanillylidene¬ 
benzidine.  Determination  of  molybdenum  by 
vanillylidenebenzidine.  V.  Hovorka  (Coll.  Czech. 
Chem.  Comm.,  1938,  10,  518—525,  526—533).— 
Vanillylidenebenzidine  (3%  solution  in  50%  AcOH) 
ppts.  W  quantitatively  from  boiling  solutions 
of  Na2W04,2H20.  The  ppt.,  being  of  variable 
composition,  is  collected  after  £  hr.,  washed  with  dil. 
reagent,  calcined,  and  weighed  as  W03.  Quant, 
pptn.  in  the  cold  is  obtained  only  in  the  presence  of 
0*1n-H2S04.  The  reagent  is  superior  to  benzidine  as 
precipitant,  giving  a  less  sol.  reddish-brown  ppt.  and 
is  superior  to  piper onylidene-,  o-methylbenzylidene-, 
and  ^-dimethylaminobenzylidene-benzidine,  being 
stable  in  the  very  dil.  AcOH  solutions  used  for 
washing  the  pptd.  tungstate.  The  reagent  also 
ppts.  Mo  quantitatively  from  boiling  solutions 
of  Na2Mo04,2H20  provided  the  mixture  is  boiled  only 
for  £  min.  and  the  ppt.  collected  after  5  hr.  The  ppt. 
is  washed  with  dil.  reagent,  dried,  calcined  in  a  furnace 
at  >400°,  and  weighed  as  Mo03.  F,  H. 

Catalytic  colour  reaction  for  tungsten,  E.  B. 
Sandell.  (Ind.  Eng.  Chem.  [Anal.],  1938,  10,  667 — 
668). — W  catalyses  the  reaction  between  TiCl3  and 
malachite-green  (I)  in  dil.  acid  solution.  WVI  is 
rapidly  reduced  by  TiCl3  to  lower  valency  states  which 
quickly  reduce  (I)  to  the  leuco-form.  Sn,  As,  Sb,  Bi, 
Cu,  Au,  Pt,  Pb,  Tl,  Fe,  V,  U,  and  Nb  do  not  catalyse 
this  reaction,  but  this  method  for  the  detection  of  W 
fails  when  appreciable  amounts  of  Fem,  IT^,  and  \rY  or 
cations  which  are  reduced  to  metal  or  form  insol. 
ohlorides  are  present.  Mo  catalyses  the  reaction,  but 
its  effect  is  so  much  <  that  of  W  that  it  seldom 
interferes.  Alkali  chlorides  and  the  chlorides  of  metals 
not  reduced  by  TiCl3  only  decrease  the  reaction  time 
of  the  blanks.  Alkali  sulphates  and  MgS04,  but  not 
ZnS04,  markedly  increase  the  reaction  velocity 
between  (I)  and  Ti"\in  absence  of  W,  and  decrease 
the  catalytic  effect  of  W.  N03'  must  be  absent, 
whilst  F'  forms  a  complex  with  W  and  inhibits  the 
catalysis.  Tartaric  acid  increases  the  reaction 
velocity  in  absence  of  W,  especially  when  the  acidity 
is  low.  P04"'  also  accelerates  the  reaction  in  0*1n- 
HCl  in  both  absence  and  presence  of  W.  For  use  as  a 
drop  reaction,  0*05  ml.  of  the  neutral  or  0*1n-HC1  test 
solution  is  treated  with  0-01  ml.  of  1%  TiCl3  and  0*01 
ml.  of  0*005%  aq.  (I),  always  in  this  order.  The  test 
sblution  is  decolorised  more  or  less  rapidly  depending 
on  [W].  The  blank  remains  green  for  ~4  min. 

-  v.  ...  1  L.  S.  T. 

.  Determination  of  small  amounts  of  tungsten 
in  steel.— See  B.,  1939,  51.  ' 


Polarographic  studies  with  dropping  mercury 
cathode.  LXXV.  Determination  of  :  uranium 
and  other  heavy  metals  in  [presence  of]  excess  of 
iron.  Rv  Strubl  (Coll.  Czech.  Chem.  Comm.,  1938, 
10,  466—474). — U  may  be  determined  polaro- 
graphically  in  presence  of  1000-fold  excess  of  Fe*’* 
using  NH2OH  in  acid  solution  for  reduction  of  Fe"’ 
to  Fe".  The  method  is  applicable  to  the  determin¬ 
ation  of  occluded  U  in  Fe(OH)3  pptd.  from  radio¬ 
active  samples,  the  U  content  being  measured  by  the 
height  of  the  first  U  “  wave  ”  occurring  on  the  current- 
voltage  curve  at  —0*23  v.  (from  N-Hg2Cl2  zero)  of  the 
dropping  Hg  cathode,  a  second  “  wave  ”  occurring  at 
—  l*05v.  Well  defined  “waves”  are  also  obtained 
due  to  U  in  the  (NH4)2C03  complex  of  U02(0Ac)2  in 
excess  of  K4Fe(CN)G.  NH2OH  in  acid  solution  is  a 
suitable  reagent  for  the  polarographic  determination 
of  Cu,  Bi,  Sb,  Sn,  Pb,  Tl,  Cd,  In,  Cr,  Ti,  and  Zn  in 
presence  of  excess  of  Fe.  F.  H. 

Determination  of  uranium  in  steels. — See  B., 
1939,  51. 


p-Hydroxyphenylars  inic  acid  as  a  reagent  for 
titanium  and  zirconium.  C.  T.  Simpson  and  G.  C. 
Chandlee  (Ind.  Eng.  Chem.  [Anal.],  1938,  10,  642— 
643). — p-0H*C6H4’As03H2  affords  in  one  pptn.  satis¬ 
factory  separations  of  Ti  and  Zr  from  Fe  (in  presence 
of  CNS')  and  many  ions  in  dil.  mineral  acid  solutions. 
Sn  is  also  pptd.  quantitatively  in  mineral  acid  solutions 
(<0-5n).  Data  showing  the  separation  of  Ti  from 
Fe  +  P04,  from  Al,  Zn,  Co,  Ni,  Be,  Cr,  and  Mn,  from 
Ca  and  Mg,  from  Cr207",  MnO/,  U02",  and  V202*”\ 
from  Mo04",  from  IT"  and  Ce"’,  from  Th"",  from 
Cr-V  steel,  Fe  ore,  burnt  refractory,  and  plastic 
clay  are  given.  In  all  cases  the  Ti  is  weighed  as  Ti02 
after  ignition.  Zr  and  Ti  are  separated  from  each 
other  by  addition  of  H202  before  pptn.  P04'“  in 
moderate  amount,  Ce"",  and  Sn  interfere  with  the 
determination  of.Ti  and  Zr.  L.  S.  T. 


Polarographic  studies  with  dropping  mercury 
electrode.  VIII.  Titanometry.  R.  Strubl  (Coll. 
Czech.  Chem.  Comm.,  1938,  10,  475 — 492).— Solutions 
of  TiCl3  and  TiCl4  in  HC1  examined  polarographically 
by  anodic  and  cathodic  current-voltage  curves  give 
a  “wave”  at  Ek  —  —  0*18  v.  (from  N-Hg2Cl2  zero) 
when  the  dropping  Hg  electrode  is  made  the  anode, 
the  height  measuring  concn.  of  TiCl3,  and  a  “  wave  ” 
at  —  —  0*98  v.,  the  height  measuring  concn.  of 
TiCl4,  when  the  electrode  is  made  the  cathode.  The 
oxidation-reduction  becomes  thermodynamically 
reversible  and  the  “waves”  coincident  at  Ek  — 
—0*48  v.  when  excess  of  tartaric  (I)  or  citric  acid  (II) 
is  added  to  the  solution.  Polarographic  titration  of 
Fe111  or  Cr111  salts  or  Mn04'  is  possible  by  TiCl3  in 
presence  of  (I)  or  (II),  the  end-point  being  obtained 
graphically.  Two  readings  only  of  the  galvanometer 
deflexion  are  necessary,  one  before  and  one  after  the 
end-point.  Greater  precision  than  in  potentiometric 

titration  is  claimed.  F.  H. 

\ 

Determination  of  germanium  in  minerals  and 
solutions.  W.  C.  Aitkenhead  and.  A.  R. -Middle- 
ton  (Ind.  Eng.  Chem.  [Anal.],  1938,  10,  633 — 635). — 
Ge  is  extracted  from  minerals  by  heating  with  HF, 
HN03,  and  H2S04,  and  subsequent .  treatment  with 
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NaOH  +  Na2S,  HC1,  and  Cu.  Solutions  are  treated 
directly  with  HC1  and  Cu  to  remove  As  and  Sb.  The 
solutions  obtained  in  either  case  are  distilled  with 
HC1  and  the  Ge  is  collected  in  H20.  Amounts  of  Ge 
>2  or  3  mg.  are  determined  gravimetrically  by 
careful  evaporation  of  the  distillate  with  HF,  BQSO^ 
and  HC104,  which  gives  Ge02  directly  without  a 
preliminary  pptn.  by  H2S.  Amounts  of  Ge  >0*1  mg. 
are  determined  by  a  modified  Marsh  test  using  Zn  + 
HC1  under  closely- controlled  conditions.  This  is 
accurate  for  0-001 — 0-1  mg.  of  Ge.  Losses  of  Ge 
through  volatilisation  of  the  fluoride  and  through  the 
formation  of  the  acid-insol.  form  of  Ge0o  are  avoided 
in  the  procedures  described.  The  prep,  of  reagent  Cu 
for  use  in  these  methods  and  of  electrolytic  Zn  of  the 
high  purity  essential  for  the  modified  Marsh  test  is 
detailed.  L.  S.  T. 

Volumetric  determination  of  vanadium.  B.  S. 
Evans  (Analyst,  1938,  63,  870 — 873). — •V'Ms  reduced 
to  VIV  with  K4Fe(CN)6,  VFe(CN)0  being  pptd.,  and 
the  K3Fe(CN)6  formed  reacts  with  KI  in  presence  of 
Zn'*  liberating  I,  which  is  titrated.  All  operations  are 
carried  out  in  absence  of  02.  A  blank  titration  of  the 
K4Fe(CN)6  is  necessary.  The  method  is  accurate  for 
1—10  mg.  of  V.  E.  C.  S. 

Spectral  analysis  of  alloy  steels  for  vanadium 
and  aluminium. — See  B.,  1939,  51. 

Spectral  analysis  of  steels  for  vanadium  and 
molybdenum. — See  B.,  1939,  51. 

Rapid  electrolytic  determination  of  antimony. 
S.  L.  Jovanovitch  (Z.  anal.  Chem.,  1938,  114,  415 — 
425). — The  electrolytic  method  described  gives  for 
amounts  of  Sb  of  g.  an  accuracy  of  —0-1%  and 
for  amounts  of  Sb  of  ~0*2  g.,  one  of  —0-02%. 
Electrolysis  is  effected  in  H2S04  solution,  in  presence  of 
pptd,  basic  Sb  sulphate,  under  controlled  conditions 
and  the  Sb  finally  pptd.  is  weighed.  The  presence  of 
tartrate  does  not  affect  the  accuracy  of  the  results  or 
the  duration  of  the  electrolysis.  The  bromatometric 
titration  of  Sb  gives  low  results  (^0-2%)  (cf.  A.,  1923, 
ii,  253).  Contrary  to  the  findings  of  Zintl  and 
Wattenberg  (loc,  cit .),  Sb111  is  not  readily  oxidised 
when  exposed  to  air  at  95°.  The  electrolytic  method 
is  applicable  to  Sb  ores.  L.  S.  T. 

Detection  of  small  amounts  of  antimony  in 
tinfoil. — See  B.,  1939,  53. 

Titration  with  alkaline  permanganate  solution. 
III.  Oxidimetric  determination  of  bismuth. 
H.  Stamm  and  M,  Goehring  (Z.  anal.  Chem.,  1938, 
115,  1 — 8;  cf.  A.,  1935,  55). — The  Bi  (~1  mg.  per 
5  c.c.)  is  pptd.  as  Bi[Cr(CNS)6]  by  Mahr’s  method 
(A.,  1932, 1224),  and  the  ppt,  decomposed  by  alternate 
treatments  with  NaOH  and  H2S04.  The  filtrate 
containing  the  CNS'  is  made  alkaline  with  NaOH  and, 
after  removal  of  Cr"*  and  Bi’",  is  added  to  an  alkaline 
solution  of  KMn04,  when  the  reaction  CNS'  +  40  + 
OH'  —  S04"  +  HCNO  takes  place  on  warming.  Aq. 
H2C204  and  MnSO  4  are  then  added,  and  the  titration 
is  completed  with  standardised  0*02M-KMn04.  Details 
of  procedure  are  given.  The  method  is  suitable  for 
amounts  of  Bi  h:1  mg.,  and  has  the  advantage  that  Bi 
is  equiv.  to  48  g.-equivs.  of  KMn04.  L.  S.  T. 


Sensitive  reactions  for  tantalum  and  niobium. 

M.  J.  Schapiro  (J.  Appl.  Chem.  Russ.,  1938,  11, 

1028 — 1032). — The  colour  of  Rhodamine-i?  changes 
from  red  to  violet  in  presence  of  TaF7"  (<2  pg.) ;  Mo, 
W,  Hg,  Au,  Sb,  and  Fe  interfere,  but  not  Ti  or  Nb. 
Fe  dipyridyl  yields  characteristic  rectangular  prisms 
with  TaF7"  (<2  pg.  Ta) ;  Nb,  Ti,  and  Si  fluoride  salts 
do  not  interfere,  whilst  W  and  Mo  complex  fluorides 
yield  ppts.  of  different  cryst.  form.  TaF7"  and 
Ta03'  (<1  pg.  Ta)  give  an  amorphous  grey-blue  ppt. 
with  aq.  methylene -blue ;  Ti  and  Nb  do  not  interfere, 
whilst  W,  Mo,  V,  Sb,  Sn,  and  A1  yield  violet-blue  ppts. 
when  present  in  high  concns.  Brilliant-green  gives  a 
green  ppt.  with  TaF7"  (<0-4  pg.  Ta) ;  Ti,  Mo,  and  Sn 
interfere,  but  not  Ta03',  Nb03',  or  NbOF5".  Gentian- 
violet  gives  a  violet  ppt.  with  TaF7"  (-£0*4  pg.  Ta) ; 
W,  V,  Ta03',  Nb03\  and  SnCl2  interfere,  but  not  Fe, 
Mo,  or  NbOF5".  Nb03'  and  NbOF5"  (<1  pg.  Nb) 
give  a  yellow  coloration  with  KCNS  and  SnCl2  in 
HC1;  Ti,  Mo,  W,  and  V,  but  not  Ta,  interfere.  Nb 
salts  (<0*4  pg.  Nb)  give  a  yellow  coloration  with 
pyrocatechol  in  aq.  NaOAc;  Ti  and  Fe111,  but  not 
Ta,  interfere.  Nb  and  Ta  are  powerful  catalysts  of 
the  reaction  4H202  +  S203"  2S04"  +  2H  +  3H20, 

greatly  surpassing  Mo  in  this  respect;  this  reaction 
serves  for  detection  of  0-2  pg.  Nb,  or  0-4  pg.  Ta,  in 
4  ml.  of  solution.  R.  T. 

Reactions  of  resorcinol  with,  niobium  and 
tantalum  salts.  F.  M.  Schemjakin  and  V.  A. 
Pilitschenko  (J.  Gen.  Chem.  Russ.,  1938,  8,  824 — 
828). — K2TaF7  and  KoNbF7  do  not  give  colour  re¬ 
actions  with  resorcinol  (I)  in  presence  of  aq.  NH3  or 
KOH.  Many  rare-earth  elements  (Ce111,  Th,  Pr,  La, 
Zr,  U)  give  green  solutions  or  ppts.  with  (I)  in  aq. 
NH3,  but  not  KOH.  R.  T. 

New  reactions  for  detection  of  niobium  and 
tantalum.  0.  E.  Zvjagintzev  and  Z.  G.  Namo- 
radze  (J.  Gen.  Chem.  Russ.,  1938,  8,  829). — The  re¬ 
action  with  resorcinol  (Platonov  et  aL,  A.,  1937,  I, 
265)  is  not  given  by  pure  Nb  salts,  and  cannot  serve 
for  detection  of  Nb  or  Ta.  R.  T. 

Reductometric  determination  of  gold  with 
arsenious  acid.  L.  SzebellAdy  and  B.  VieziAn 
(Osterr.  Chem.-Ztg.,  1938,  41,  431 — 435). — 1 — 2  c.c. 
of  the  approx.  0-In-Au*”  solution  in  a  25  c.c.  flask 
are  treated  with  1  g.  of  NaBr  and  1  c.c.  of  fuming 
HC1,  the  solution  is  made  up  to  5  c.c.,  and  then  2  c.c. 
of  1%  gelatin  solution  are  added.  The  mixture  is 
heated  at  95°  and  titrated  with  0* In- As203  until  the 
orange-yellow  colour,  due  to  NaAuBr4,  remains 
completely  discharged  after  15 — 20  sec.  The  effects 
of  adding  various  salts  have  been  investigated,  but 
only  with  relatively  high  concns.  is  any  interference 
observed.  J.  W.  S. 

Colorimetric  determination  of  platinum .  Y.  G. 
Karpov  and  G.  S.  Savtschenko  (Ann.  Sect.  Platine, 
1938,  No.  15,  125— 128).— The  SnCl2  method  is 
applicable  to  amounts  of  0-05 — 0*2  mg.  of  Pt  in  50  c.c. 
of  solution,  and  the  KI  method  to  0*02 — 0-7  mg.  of 
Pt.  :  t  R.  T. 

Colorimetric  determination  of  small  amounts 
of  platinum  in  nitric  acid  and  other  products, 

N.  A.  Figurovski  (Ann.  Sect.  Platine,  1938,  No.  15, 
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129—135). — 500  ml.  of  HN03  are  evaporated  to  dry¬ 
ness,  and  the  residue  is  ignited,  and  dissolved  in  aqua 
regia.  The  solution  is  evaporated  down  to  a  syrup, 
HC1  is  added,  and  evaporation  is  repeated.  The  final 
product  is  diluted  and  filtered,  and  the  filtrate  + 
washings  are  made  up  to  25  c.c.  10  c.c.  of  the  solution 
are  shaken  with  10  c.c.  each  of  10%  SnCl2  and  EtOAc, 
and  the  coloration  of  the  EtOAc  layer  is  compared 
with  that  given  by  standard  H2PtCl6  solutions.  The 
method  serves  for  determination  of  <0-03  mg.  of  Pt. 

R.  T. 

Potentiome trie  titration  of  complex  compounds 
with  several  oxidisable  components.  A.  A. 
GrIxnberg  and  D.  J.  Rjabtsohikov  (Acta  Physi- 
cochim.  U.R.S.S.,  1938,  8,  773— 786;  cf.  A.,  1937,  I, 
246). — Complex  Ptn  compounds  containing  HC204' 
or  C204"  groups  were  titrated  potentiometrically  with 
KBr03  in  aq.  HC1.  At  suitable  temp.,  the  titration 
curves  show  two  breaks  with  [Pt(NH3)2C204]  (I)  and 
K2[PtCl2C204]  (II),  three  with  [Pt(NH3)2(HC204)2] 
(III)  and  K2[Pt(C204)2]  (IV),  and  four  with-  . 
[Pt(NH3)4][Pt(C204)2]  (V).  It  is  shown  by  chemical 
analysis  that  in  (I)  and  (II)  the  Ptn  is  first  oxidised 
to  PtIY,  and  afterwards  the  (C204).  In  (III)  and  (IV) 
the  same  order  is  followed,  but  the  two  (HC204)  or 
(C204)  groups  are  oxidised  in  separate  stages.  In  (V) 
the  two  Pt  atoms  are  first  oxidised,  then  the  two  (C204) 
groups,  all  in  separate  stages.  If  the  (C204)  does  not 
form  part  of  the  complex,  as  in  [Pt(NH3)4]C204,  only 
a  single  break  corresponding  with  Pt  +  (0204)  is 
obtained.  The  stepwise  oxidation  of  the  two  HC204 
or  C204  groups  is  attributed  to  strengthening  of  the 
linkage  of  the  group  which  is  trans  to  the,  one  first 
attacked  owing  to  the  asymmetry  caused  by  substitut¬ 
ing  Cl  for  the  latter.  F.  L.  U. 

Determination  of  palladium  by  means  of 
potassium  iodide.  F.  E.  Beamish  and  J.  Dale 
(Ind.  Eng.  Chem.  [Anal.],  1938,  .10,  697—698). — 
Data  showing  the  effect  of  varied  conditions  on  the 
pptn.  of  Pd  by  aq.  KI  are  recorded.  Pd  can  be 
determined  on  the  macro-  and  micro-scales  by  direct 
weighing  as  Pdl2.  The  pptd.  Pdl2  can  be  boiled  in 
presence  of  an  acid  eonen.  >  ^0*8n.,  and  <10  times  the 
calc,  amount  of  KI  may  be  added  without  danger  of 
losing  Pd.  Pdl2  can  be  ignited  to  metal,  reduced  in 
H2,  and  cooled  in  C02  vrith  much  less  danger  of  loss 
than  is  the  case  with  Pd  dimethylglyoxime.  Pd  can 
be  separated  from  Au  by  dissolution  of  the  latter  in 
excess  of  KI,  but  the  results  are  generally  high,  and  a 
re-pptn.  is  necessary.  Pptn.  of  the  iodides  from  PtCl4 
and  Na3RhCl0  containing  1-2  wt.-%  of  HN03  by  1% 
aq.  KI  is  incomplete.  Similar  solutions  of  RuC14  and 
IrCl4  gave  no  ppt.  on  warming  or  boiling.  L.  S.  T. 

Oven  for  determination  of  resistance  of  heated 
wire.  A.  S.  Zaimovski  and  V.  A.  Erachtin  (Zavod. 
Lab.,  1938,  7,  879—880).  R.  T. 

Vacuum  furnace  for  production  of  single 
crystals  of  metals  and  alloys.  F.  C.  Nix  (Rev.  Sci. 
Instr.,  1938,  9,  426 — 427). — A  vac.  furnace  giving  a 
pressure  of  10~3— 10-4  mm.  and  a  temp,  of  1100°  is 
described.  A.  J.  M. 

-  M.p.  (  outfit.  J.  Werner  (Ind.  Eng.  Chem. 
[Anak],  1938,  10,  685).— Capillaries  containing  the 


substance  are  placed  in  contact  with  the  thermometer 
bulb  by  introduction  through  a  side  arm  fused  at  an 
angle  slightly  <45°  on  to  the  side  of  a  400- c.c.  Pyrex 
beaker.  Cottonseed  oil,  compounded  with  1%  of 
quinol,  is  used  as  the  bath  liquid,  and  uniform  heating 
is  obtained  by  supporting  the  beaker  on  an  asbestos 
board.  L.  S.  T. 

Measurement  of  refractive  indices  in  the  ultra¬ 
violet.  A.  Goldet  (Compt.  rend.,  1938,  207, 1040 — 
1041). — Modifications  in  a  total  reflexion  rcfractometer 
to.  render  it  suitable  for  measuring  refractive  indices 
in  the  ultra-violet  are  described.  W.  R.  A. 

Determination  and  knowledge  of  molecular 
refraction.  I.  II.  Determination  of  specific 
gravity  at  high  temperatures,  M.  Ftjrter  (Helv. 
Chim.  Acta,  1938,  21,  1666—1680,  1680—1692).— 
I.  Micro-methods  of  determining  sp.  gr.  are  reviewed. 
Micro-pyknometers  of  vol.  0*01 — 0-03  c.c.  are  described 
and  the  technique  of  their  use  is  discussed. 

II.  The  application  of  the  micro-pyknometric 
method  to  temp.  >300°  is  described.  Lupeol 
(C30H49-OH)  has  d™'°  0-9569.  J.  W.  S. 

Models  to  aid  in  visualising  the  optical  pro¬ 
perties  of  crystals.  H.  T.  U.  Smith  (Amer.  Min., 
1938,  23,  629—643). — Three-dimensional  models  are 
made  from  celluloid.  L.  S.  T, 

Examination  of  solutions  by  diffraction  of 
X-rays.  J.  A.  Prins  (Chem.  Weekblad,  1938,  35, 
866 — 868). — A  review.  S.  C. 

Apparatus  for  spectrographic  analysis,  E.  E. 
Chandler  (J.  Chem.  Educ.,  1938,  15,  544—545). — 
An  electrode  for  examining  the  spark  spectra  of 
solutions  is  described.  L.  S.  T. 

Recording  spectrograph  for  the  far  infra-red. 
H.  M.  Randall  and  F.  A.  Firestone  (Rev.  Sci. 

Instr.,  1938,  9,  404 . 413). — A  photographic  recording 

vac.  spectrograph  of  high  resolving  power  is  described. 
The  spectral  range  covered  is  18 — 200  [i.,  and  a 
single  record  may  cover  9— 100  g.  according  to  the 
grating  and  adjustment  used.  A.  J.  M. 

Illuminated  wedge  as  an  illumination  acces¬ 
sory  for  high  microscopic  magnification,  R. 
Weise  (Z.  wiss.  Mikrosk,,  1936,  53,  201—204 ;  Chem. 
Zentr.,  1937,  i,  1358). — Light  is  cone,  on  passing  from 
the  thick  to  the  thin  end  of  the  wedge.  A.  H.  C. 

Determination  of  time  of  exposure  in  photo¬ 
micrography.  M.  Wieland  (Z.  wiss.  Mikrosk., 
1936,  53/  183—192;  Chem.  Zentr.,  1937,  i,  1358).— 
The  intensity  of  the  incident  light  is  measured  photo- 
electrically  and  the  exposure  calc,  allowing  for  the  use 
of  filters,  polarised  light,  etc.  A.  H.  C. 

Focussing  [of  X-rays]  with  the  Seemann  knife. 
V.  DolejSek  and  M.  RozsIval  (Compt.  rend.,  1938, 
207,  786 — 788). — High  resolving  power  cannot  be 
obtained  with  an  X-ray  spectrograph  using  a  blunt 
Seemann  knife  and  a  curved  NaCl  or  CaS04  crystal; 
the  observed  broadening  of  the  lines  is  due  to  crystal 
imperfection.  Elastic  or  plastic  curvature  does  not 
affect  the  degree  of  imperfection.  Excellent  resolving 
power  with  high  luminosity  is  obtained  with  the 
Seemann  knife  and  a  quartz  crystal  cut  perpendicular 
to  the  electric  axis.  A.  J.  E.  W, 
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[Instrument  fori  fluorescence  analysis . — See  B. , 
1939,  76. 


Photo-electric  photometer  for  chemical  ana¬ 
lysis.  B.  N.  Singh  and  N.  K.  A.  Rao  ’  (Plant 
Physiol.,  1938, 13, 419— 425).— Apparatus  is  described 
by  means  of  which  light  absorption  of  a  solution  is 
measured  within  a  narrowly- defined  region  of  the 
spectrum.  Accuracy  of  ±2*24%  is  claimed. 

A.  G.P.  ^ 


Time  lag  in  gas-filled  photo-electric  cells. 
A.  M.  Skellett  (Physical  Rev.,  1937,  [ii],  51, 1026). — 
The  data  obtained  can  be  explained  by  the  hypothesis 
that  the  time  lag  is  due  to  the  transit  time  of  the 
positive  ions.  L.  S.  T. 


Integrator  of  radiant  energy.  L.  Quevron 
(Compt.  rend.,  1938,  207,  902—903). — The  quantity 
of  energy  received  by  a  photo-cell  or  thermopile  is 
measured  by  the  rate  of  deflexion  of  a  fluxmeter. 

A.  J.  E.  W. 

Microchemical  analyses  using  photo-cells. 
G.  Y.  Troitzki  (J.  Appl.  Chem.  Russ.,  1938,  11, 
1005 — 1011). — A  photometer  is  adapted  to  small 
amounts  of  solutions  by  increasing  the  length  of  the 
cup,  while  diminishing  its  vol. ;  in  this  way,  and  by 
application  of  appropriate  filters,  amounts  of  <2  X 
10~9  g.  of  Fe  are  determined.  The  technique  of 
determining  carotene  and  chlorophyll  in  the  same 
solution,  using  different  filters,  is  described.  R.  T. 

Portable  electrode  for  j)n  measurements.  .  P. 
Kontio  (Suornen  Kem.,  1938,  11,  A,  152 — 153). — 
A  Hg2Cl2  electrode,  in  which  mixing  of  the  components 
is  prevented,  is  described.  M.  H.  M.  A. 

Automatic  pn  controls.  H.  R.  Hall  (Canad. 
Chem.,  1938,  22,  541—544)/ — Difficulties  in 
mechanical  construction  encountered  in  applying 
glass  electrode  technique  to  industrial  practice  are 
discussed,  and  their  solution  is  illustrated  by  a 
description  of  the  development  of  the  Coleman 
automatic  pK  equipment.  The  robust,  metal-clad 
electrode,  the  agar  bridge,  the  automatic  temp, 
correction,  and  the  amplifier  and  power  pack  used  in 
this  equipment  are  described.  L.  S.  T. 

.  Laboratory  apparatus  for  electrometric  ana¬ 
lysis.  L.  I.  Belenki  (Zavod.  Lab.,  1938,  7,  S34— 
841). — Apparatus  is  described.  R.  T. 

/  Micro-conductivity  cell  of  simple  design. 
R.  Craig  and  R.  L.  Patton  (Science,  1938,  88,  386). 
—The  cell  described  has  a  resistance  of  about  2000  Q. 
when  filled  with  1  %  aq.  NaCl.  W.  F.  F. 

Beryllium  targets.  H.  R.  Crane  (Rev.  Sci. 
Instr.,  1938,  9,  428). — Methods  of  cutting  and  solder¬ 
ing  Be  targets  for  use  in  the  cyclotron  are  described. 

A.  J.  M. 

Repairing  Nernst  filaments.  G.  K.  T.  Conn 
(J.  Sci.  Instr.,  1938,  15,  414). — -Powdered  Zr02  is 
ground  with  a  few  drops  of  H20  to  form  a  thick  paste, 
and  is  applied  to  the  filament  ends  which  are  separated 
by  a  distance  approx,  the  diameter  of  the  filament. 
After  well  working  the  paste  into  the  broken  ends,  it 
is  dried  very  gently  over  a  fine  gas  flame.  C.  R.  H. 

Stable  source  of  focussed  ions.  L.  P.  Smith  and 
G.  W,  Scott,  jun.  (Physical  Rev.,  1937,  [ii],  51, 


1025). — A  modification  of  the  source  described 
previously  (A.,  1937, 1,  583)  produces  a  focussed  beam 
of  positive  ions  when  a  gas  is  bombarded  by  a  focussed 
beam  of  electrons.  L.  S.  T. 

Discharge  mechanism  and  characteristics  of 
Geiger-Muller  counter  tubes.  0.  S.  Dttfeen- 
dack,  M.  M.  Slawsky,  and  H.  Lifschutz  (Physical 
Rev.,  1937,  [ii],  51,  1027). — Experiments  on  counter 
tubes  with  W  wire  anodes  and  cathodes  of  Al,  Cu, 
Ni,  and  W,  in  A,  air,  02,  and  H2  at  various  pressures 
are  discussed.  L.  S.  T. 

Use  of  ordinary  counters  for  counting  rapidly 
successive  phenomena.  B.  Kwal  and  M.  Lesage 
(Compt.  rend.,  1938,  207,  ;  779 — 780).— A  rotating 
contact  enables  a  known  fraction  of  the  electric 
impulses  to  be  passed  to  one  or  more  recording  devices. 

.  A.  J.  E.  W. 

[Conductivity]  apparatus  for  rapid  determin¬ 
ation  of  water  in  wood. — See  B.,  1939,  46. 

Molecular  ray  method  for  the  separation  of 
isotopes.  0.  Stern  (Physical  Rev.,  1937,  [ii],  51, 
1028).'  L.  S.  T. 

Burette  top  for  precise  control  of  the  rate  of 
outflow.  E.  P.  White  (Ind.  Eng.  Chem.  [Anal.], 
193S,  10,  668).  L.  S.  T. 

Appliance  for  use  with  tapless  burettes.  V.  I. 
Schpak  (Zavod.  Lab.,  1938,  7,  880—881). — Screw 
clamps  for  squeezing  rubber  bulbs  fitted  to  micro¬ 
burettes  are  described.  R.  T. 

Simple  combustion  type  of  carbon  monoxide 
estimation.  J.  B.  Ficklen  (Science,  1938,  88, 
411— 412).— CO  is  converted  into  C02,  which  reacts 
with  an  alkaline- earth  hydroxide,  phenolphthalein 
being  used  as  an  indicator.  The  arrangement  of  the 
apparatus  is  described.  .  ■  W.  F.  F. 

[Apparatus  for  ]  sampling  lake  deposits .  B  M. 
Jenkin  and  C.  H.  Mortimer  (Nature,  1938,  142, 
834—835).  ±  L.S.T.  , 

Simplified  construction  of  Hull-Davey  charts. 
R,  A.  Harrington  (Rev.  Sci.  Instr.,  1938,  9,  429 — 
430). — The  use  of  logarithmic  scale  for  the  axial  ratio 
simplifies  the  construction  of  Hull-Davey  charts  for 
the  hexagonal  and  tetragonal  systems,  and  can  be 
extended  to  orthorhombic  systems  by  using  a  series  of 
charts.  ■  A.  J.  M.  ; 

Measurement  of  sedimentation  velocity  in 
simple  air-driven  tops  as  ultracentrifuges. 
J.  W.  McBain  and  F.  A.  Leyda  (J.  Amer.  Chem.  Soc., 
1938,  60,  2998 — 3002). — Apparatus  already  noted 
(A,,  1938,  I,  375)  is  fully  described.  E.  S.  H. 

Tubular  vacuum-type  centrifuge .  J.  W.  Beams 
(Rev.  Sci.  Instr.,  1938,  9,  413 — 416).— A  method  of 
spinning  tubular  rotors  to  high  speeds  in  vac.  is 
described.  The  material  ,  to  be  centrifuged,  which 
may  be  gaseous  or  liquid,  enters  the  rotor  at  the  top 
at  a  continuous  rate,  and  is  collected  in  light  and 
heavy  fractions  at  the  bottom  of  the  apparatus. 

A.  J.  M. 

Filling  closed-end  mercury  manometers.  J. 
Werner  (Ind.  Eng.  Chem.  [Anal.],  1938,  10,  645). — 
A  simple  method  of  filling,  involving  the  use  of  a 
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Hyvac  pump  and  a.  bulb,  with  narrow  ends;  to 
contain  the  Hg,  is  described.  L.  S.  T. 

Accurate  micromanometer.  C.  C.  Winding 
and  F.  H.  Rhodes  (Ind.  Eng.  Cherm  [Anal.],  1938, 
10,  665 — 666).— The  differential  micromanometer 

described  measures  pressure  differences  >2-5  cm.  of 
H20  with  an  accuracy  equal  to  that  of  the  usual  two- 
liquid  manometers,  and  can  be  used  for  Pitot  tube: 
and  pressure  drop  measurements  in  air  ducts.  The 
level  of  H20  is  measured  by  the  completion  of  an 
electric  circuit  and  by  means  of  a  micrometer  screw. 
The  electrodes  are  connected  to  a  sensitive  thyratron 
relay.  ,  L.S.T. 

Absorption  efficiency  of  spiral  gas-lift  wash- 
bottle.-  B.  B.  Corson  (Ind.  Eng.  Chem.  [Anal.], 
1938,  10,  646 — 647). — A  wash-bottle  providing 
intimate  and  prolonged  contact  between  gas  and 
liquid  with  re- circulation  and  economy  of  liquid 
reagent  is  described.  A  comparison  shows  it  to  be 
more  efficient  than  a  bottle  of  the  Drechsel  type  in 
removing  C02  from  a  N2  +  C02  (~1%)  mixture  by 
means  of  KOH.  With  4%  KOH  and  gas  rates  of 
3*8  to  11*5  1.  per  hr.,  an  efficiency  of  99-9  to  99-4%  is 
obtained.  ■.  L.  S.  T. 

Glass-blowing  accessories.  W.  A.  Carlson 
(Ind.  Eng.  Chem.  [Anal.],  1938,  10,  644 — 645). — A 
glass-blower’s- mouthpiece,  designed  to  by-pass  any 
gases  given  off  on  heating  dirty  glass,  is  described.  A 
method  of  making  ground-glass  joints,  and  the  use  of 
rubber  tape  for  making  flexible,  air-tight  joints,  are 
also  described.  L.  S.  T. 

Stirrer  driven  from  below  without  stuffing 
boxes.  Wollenberg  (Chem.-Ztg.,  1938,  62,  902). — 
The  driving  shaft  passes  up  inside  a  fixed  tube  which 
ends  above  the  liquid  level,  and  the  stirrer  is  carried 
on  a  concentric  tube  rotating  outside  the  fixed  tube. 
Compressed  air  may  be  admitted  to  the  fixed  tube  if 
desired.  G.  H.  C. 

Glass-enclosed  magnetic  stirrer  .  J.  H.  Simons 
(Ind.  Eng.  Chem.  [Anal.],  1938, 10,  638).— The  stirrer 
described  and  illustrated  is  useful  in  studying  the 
reactions  of  small  vols.  of  gases.  It  can  be  used  with 
internal  pressures  >5  atm.  L.S.T. 

Apparatus  for  differential  and  integral  cata¬ 
lytic  hydrogenation.  E.  Manegold  and  F.  Peters 
(Kolloid-Z.,  1938,  85,  310 — 317). — The  pressure  of  H2 
in  the  reaction  vessel  is  kept  const,  by  replacement 
with  electrolytically  generated  H2.  The  current 
passing  is  thus  a  measure  of  the  velocity  of  hydrogen¬ 
ation.  The  relative  efficiencies  of  several  catalysts 
for  the  hydrogenation  of  benzylideneacetone  have  been 
determined.  In  this  reaction  step-wise  curves  have 
been  obtained,  representing  the  attack  of  different 
double  linkings.  . .  E.  S.  H. 

Viscosimeter  for  investigation  of  the  action  of 
radiation  on  sols.  J.  Lobering  and  K.  Staunig 
(Kolloid-Z.,  1938,  85,  279- — 289).— Apparatus  is 
described.  Results  for  several  org.  liquids  and  aq. 
salt  solutions  show  no  influence  of  ultra-violet  light 
on  7),  but  liquids  with  anomalous  flow  (gelatin,  starch, 
and  cellulose  derivatives)  suffer  a  decrease  of  tj  and  a 
change  in  structure  viscosity.  E.  S'  H. 


Water-jet  blower.  J.  Haller  (Chem.-Ztg.,  1938, 
62,  902). — Wasteful  escape  of  air  through  the  E^O 
outlet  may  be  stopped  by  fixing  a  small  linen  bag  over 
the  end  of  the  tube  which  delivers  air  and  H20  into 
the  closed  vessel,  and  a  metal  baffle  over  the  H20 
outlet.  G.  H.  C.  . 

Appliance  for  analysis  of  aerosols.  A.  G. 
Amelin  (Zavod.  Lab.,  1938,  7,  878— 879).— The  gas 
is  passed  at  the  rate  of  <2  1.  per  min.  through  a  glass 
spiral,  on  the  walls  of  which  the  droplets  are  deposited 
by  the  centrifugal  force  developed.  Complete  separ¬ 
ation  of  H2S04  droplets  from  air  is  achieved  with  this 
device.  -  R.  T. 

Use  of  piezo-quartz  for  registration  of  rapidly 
varying  pressures.  N.  M.  Ivanov  (Zavod.  Lab., 
1938,  7,  810- — 816). — Apparatus  is  described. 

R.  T. 

Checking  pumping  speeds.  G.  C.  Eltenton 
(J.  Sci.  Instr.,  1938,  15,  415).— The  method,  which  is 
suitable  for  the  rapid  checking  of  the  power  of  a 
pump,  consists  essentially  of  observing  the  time 
required  for  Hg  to  rise  up  a  calibrated  tube  which  is 
connected  with  the  vac.  line  by  means  of  a  high- 
resistance  capillary.  C.  R.  H. 

Combined  still  and  diffusion  pump.  W.  P. 
Davey  and  R.  J.  Pfister  (Physical  Rev.,  1937,  [ii], 
51,1028).  L.S.T. 

Production  of  liquid  hydrogen  without  the  use 
of  a  compressor.  J.  E.  Ahlberg,  W.  0.  Lund- 
berg,  and  I.  Estermann  (Physical  Rev.,  1937,  [ii],5l, 
1028). — By  using  a  special  heat  interchanger,  and 
other  simplifications  in  construction,  a  H2  liquefier  of 
small  size  has  been  built.  The  low  heat  capacity  of 
the  unit  permits  the  operation  of  the  liquefier  from 
ordinary  H2  cylinders  without  the  use  of  a  compressor. 
Using  liquid  N  for  precooling  ~16%  of  the  H2  could 
be  liquefied  at  a  flow  of  1-6  cu.  ft.  per  min.,  giving 
~0-9  1.  of  liquid  H  per  hr.  The  consumption  of 
liquid  N  is  ~7  1.  per  1.  of  liquid  H.  L.  S.  T. 

Polishing  apparatus  for  ore  minerals.  J. 
Murdoch  (Econ.  Geol.,  1938,  33,  542— 553).— Details 
and  illustrations  of  mounting  the  specimens  in  bakelite 
and  polishing  by  Vanderwilt’s  method  (ibid.,  1928,23, 
292)  are  given.  L.  S.  T. 

.  Vacuum  regulator.  C.  W.  Ferry  (Ind.  Eng. 
Chem.  [Anal.],  1938, 10,  647— 648).— A  modification  of 
the  Ellis  (A.,  1932,  925)  const. -pressure  device  for  vac.  • 
distillation  regulates  pressure  below  30  mm.  to  such  an 
extent  that  no  variations  can  be  detected  on  a  mano¬ 
meter  read  with  a  lens.  L.S.T. 

Greaseless  vacuum  valves.  C.  H.  Townes  (Rev. 
Sci.  Instr.,  1938,  9,  428 — 429) —Two  vac.  valves  not 
involving  the  use  of  grease  are  described.  One  is  a 
magnetically  operated  Hg  valve ;  the  other,  for  use  in 
a  horizontal  position,  employs  Hg  and  graphite. 

1  ■  ...  '  ,  .  '  \  '  v  .  A.  J.  M.  '  \ 

Radiometer-type  vacuum  gauge.  A.  E.  Loc- 
kenvitz' (Rev.  Sci.  Instr.,  1938,  9,  417 — 420).— A 
radiometer-type  vac.  gauge  which  can  be  calibrated 
from  its  dimensions  is  described.  When  made  of 
metal  it  covers  a  range  of  2- — 0*01  dyne  per  sq.  cm., 
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but  when  made  of  glass  the  lower  limit  is  0  001  dyne 
per  sq.  cm.  A.  J.  M. 

Device  to  protect  large  vacuum  systems 
against  accidental  interruptions  of  the  mechani¬ 
cal  pump.  J.  P.  Yotjtz  (Rev.  Sci.  Instr.,  1938,  9, 
420—421).  A.  J.  M. 

Continuous  still  for  production  of  metal-free 
water.  J.  R.  Eisher  (J.  Austral.  Inst.  Agric.  Sci., 
1938,  4,  152 — 154).— An  all-glass  apparatus  is 

described.  A  siphon  system  maintains  a  const,  level 
of  H20  in  the  distilling  flask.  A.  G.  P. 

Universal  apparatus  for  extraction  and  distill¬ 
ation.  G.  Nottes  (Chem.-Ztg.,  1938,  62,  891 — 
892). — An  apparatus  for  the  extraction  of  solutions  or 
solids  with  solvents  of  p  >  or  <  1 ,  followed,  if  required, 


by  a  distillation  and  recovery  of  the  solvent,  is 
described  and  illustrated.  L.S.T. 

Small,  low-temperature  rectifying  column. 
J.  H.  Simons  (Ind.  Eng.  Chem.  [Anal.],  1938,  10, 
648). — The  column  described  has. a  capacity  of  ~5  c.e. 
of  liquefied  gas,  operates  at  const,  pressure,  and  is. 
suitable  for  the  purification  and  fractionation  of  small 
quantities  of  gases  generated  in  reactions,  and  for 
liquids  boiling  at  —130°  to  —50°.  L.  S.  T. 

Automatic  mercury  still. — See  B.,  1939,  53. 

Odourless  hydrogen  sulphide  system.  I.  Lin' 
(J.  Chem.  Educ.,  1938,  15,  545). — -A  method  for 
minimising  the  escape  of  H2S  into  the  laboratory  is 
described.  ...  -  .  L.  S.  T.. 

Dipiperidyls  as  absorbents  for  carbon  dioxide. 
— See  B.,  1939,  8. 


Geochemistry. 


Present  trends  in  geochemistry.  R.  C.  Wells 
(J.  Chem.  Educ.,  1938, 15,  524 — 532). — An  address. 

L.  S.  T. 

Occurrence  of  helium  and  the  accompanying 
geological  and  physical  phenomena.  A.  Mayer- 
Gurr  (Oel  u.  Kohle,  1938, 14, 977— 983).— The  world’s 
He  resources  are  briefly  discussed.  A.  B.  M. 

Distribution  of  helium  and  radioactivity  in 
rocks.  I.  Mineral  separates  from  the  Quincy 
granite.  N.  B.  Keevil  (Amer.  J.  Sci.,  1938,  [v], 
36,  406 — 416). — The  quartz,  ferromagnesian  minerals 
(riebeckite  and  oegirite),  and  felspar  (mainly  micro- 
perthite)  of  this  granite  have  been  separated  and 
their  He,  Ra,  U,  and  Th  contents  determined.  The 
calc,  ages  are  quartz  86 J; 5,  riebeckite  and  segirite 
861:5,  and  felspar  49^:3 xlO6  years.  The  weighted 
age  calc,  from  these  data  and  the  mineral  com¬ 
position  is  68i4xl06  years,  in  agreement  with 
the  age  of  62^2  xlO6  years  determined  for  the 
granite  itself.  The  relatively  low  He  content  and  age 
of  the  felspar  are  probably  due  to  excessive  crystal 
imperfections.  Most  of  the  Ra,  Th,  and  He  are 
associated  with  the  ferromagnesian  minerals,  the  high 
age  of  which  shows  that  there  is  no  tendency  of  the  He 
to  diffuse  to  a  uniform  concn.  throughout  the  rock 
during  geological  time.  The  average  vals.  for  the 
Quincy  granite  are  He  3-9  X  10~5  c.c.  per  g.,  Ra  10-6  x 
1(H3  g.  per  g.,  U  3  0  X  10"8  g.  per  g.,  and  Th  9-3  X 
10~6  g.  per  g.  •  L.S.T. 

Phosphate  in  the  English  Channel,  1933 — 
1938,  with  a  comparison  with  earlier  years, 
1916  and  1923—32.  L.  H.  N.  Cooper  (J.  Marine 
Biol.  Assoc.,  1938,  23,  181 — 195). — P04  records  at  the 
International  Hydrographic  Station  E  1,  off  Ply¬ 
mouth,  from  Aug.  1930  to  Aug.  1938,  expressed  in 
mg. -atom  of  P  per  cu.  m.  and  corr.  for  salt  error,  are 
recorded.  Similar  records  for  Station  E  2  for  1930— 
1936  are  also  given.  At  E  1,  the  winter  max.  for  P04 
averaged  0-67  mg.-atom  of  P  per  cu.  m.  for  1923—4 
to  1928—9,  and  only  0*47  mg.-atom  for  1930 — 1  to 
1937 — 8.  This  decrease  is  closely  correlated  with  the 


abundance  of  summer-spawning  young  fish.  The 
years  are  classified  in  order  of  phytoplankton  produc¬ 
tivity  on  the  basis  of  spring  P04  consumption.  Sur¬ 
face  regeneration  of  P04,  probably  from  decomp.  org. 
material,  is  discussed.  ,  L.  S.  T. 

Hydrology  and  plankton  of  the  North  Sea  and 
English  Channel.  M.  Graham  and  J.  P.  Harding 
(J.  Marine  Biol.  Assoc.,  1938,  23,  201’ — 206). — P04, 
salinity,  and  temp,  records  of  waters  of  the  North  Sea 
have  been  compared  for  April  or  May  in  1935,  1936, 
and  1937,  and  the  plankton  distribution  recorded.  A 
high  P04  content  is  associated  with  extremes  of  salin¬ 
ity  and  temp,  in  similar  areas  in  each  year.  The  P04 
appears  to  be  brought  into  the  North  Sea  and  Channel 
by  oceanic  H20  and  by  drainage  from  the  land.  The 
plankton  organisms  were  similarly  distributed  in  each 
year.  L.  S.  T. 

Distribution  of  phosphates  in  the  south¬ 
western  area  in  April  1938.  C.  E.  Hickling  (J. 
Marine  Biol.  Assoc.,  1938,  23,  197 — 200). — P04  was 
abundant  at  all  depths  in  three  regions,  viz.,  off  the 
Bristol  Channel,  off  the  English  Channel,  and  on  the 
edge  of  the  Continental  Shelf  west  of  Cornwall. 
These  regions  appeared  to  be  associated  with  the  out¬ 
flow  of  the  Bristol  Channel,  the  flow  of  more  oceanic 
H20  across  the  entrance  of  the  English  Channel,  and 
with  upwelling  of  deeper  H20  at  the  edge  of  the  shelf, 
respectively.  Surface  H20  contained  less  P04  than 
the  deeper  H20,  and,  in  some  cases,  regions  poor  in 
P04  could  be  correlated  with  the  rapid  development  of 
phytoplankton.  .L.S.T. 

Re-definition  of  the  11  anomaly  of  the  nitrate- 
phosphate  ratio.”  L.  H.  N.  Cooper  (J.  Marine 
Biol.  Assoc.,  1938,  23,  179;  cf.  A.,  1938,  I,  103).— 
This  should  be  defined  as  the  amount  by  which  the 
N03-N/P04-P  ratio  differs  from  15,  each  salt  being 
expressed  in  mg.  atoms,  and  P04  being  corr'  for  salt 
error  by  the  appropriate  factor,  1*35  (cf.  supra). 

/  '  L.S.T.; 

Analyses  of  the  saline  water  containing  iodine 
and  alkaline  earths  from  Varano  Marches! 


im 
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(Parma).  G.  Illari  (Annali  Chim.  Appl,,  1938,  28, 
369 — 378). — Composition  and  physico-chemical  data 
are  recorded.  0.  J.  W. 

Dichotomous  micro  stratification  of  pR.  K. 
Sugawara  (Proc.  Imp.  Acad.  Tokyo,  1938,  14, 
316 — 319). — The  new  type  of  stratification  of  pK 
reported  for  the  epilimnion  of  Lake  Takasuka- 
Numa  differs  from  types  described  previously  since  it 
appears  during  the  day,  and  disappears  during  the 
night  owing  to  circulation  of  H20  through  cooling ;  its 
development  is  accompanied  by  a  heavy  02  consump¬ 
tion  in  the  corresponding  H20  zone  and  is  confined  to  a 
comparatively  narrow  zone.  The  stratification  is  due 
to  the  swarming  of  organisms  consuming  02  and 
liberating  C02,  the  accumulation  of  which  results  in 
the  observed  fall  in  at  the  locality.  L.  S.  T. 

Dissolved  oxygen  of  the  lake  waters  of  Japan. 
S.  YosimrtJRA  (Sci.  Rep.  Tokyo  Bunrika  Daigaku, 
1938,  2,  63—277). — Data  for  temp.,  and  [02]  at 
various  depths,  in  mid-summer  and  winter,  are 
recorded  for  205  Japanese  lakes  and  3  enclosed  bays. 
[Cl']  are  also  recorded  in  certain  cases.  The  lakes  are 
classified  as  (i)  oligotrophic,  (ii)  mesotrophic,  (iii) 
eutrophic,  (iv)  dystrophic,  and  (v)  acidotrophic  accord¬ 
ing  to  their  biological  productiveness.  The  stratific¬ 
ation  of  02  during  mid-summer  in  lakes  of  various 
types  is  discussed  in  detail.  The  %  saturation  on  the 
surface  of  certain  lakes  ranges  from  95  to  105 ;  highly 
eutrophic  lakes  show  super  saturation,  whilst  some 
dystrophic  and  acidotrophic  lakes  are  undersaturated 
even  at  their  surfaces.  A  large  excess  of  02  in  the 
middle  depths  of  some  meso-  and  eu-trophic  lakes  is 
due  to  assimilation  by  blue  algae  and  diatoms. 
Microstratification  is  common,  and  is  due  to  large 
absorption  of  02  by  the  bottom  mud  and  to  the  large 
vertical  gradient  in  the  p  of  the  H20,  Anaerobic 
layers  up  to  32  m.  thick  occur  in  many  lakes.  The 
non-freezing  lakes  are  almost  saturated  with  02  from 
top  to  bottom  in  winter.  L.  S.  T. 

Gold  content  of  sea-water.  W.  E.  Caldwell 
(J.  Chem.  Educ.,  1938,  15,  507 — 510). — Former 
investigations  are  reviewed.  New  determinations  by 
the  method  described  previously  (A.,  1938, 1,  47)  show 
that  sea-H20  from  the  Oregon  Coast  and  Puget  Sound 
contains  a  max.  of  ^ 0T — 0-2  mg.  of  Au  per  metric  ton. 
The  [Au]  in  sea-H20  is  is  generally  supposed. 

L.  S.  T. 

Distribution  of  iodine  in  German  salt  deposits. 
Reasons  for  the  presence  and  absence  of  iodine 
in  different  horizons  of  the  Zechstein  formation, 
and  in  petroleum  waters.  J.  Roeber  (Kali,  1938, 
209—211,  221—223,  233— 236).— The  I  contents  of 
the  complete  profiles  of  the  Zechstein  formation  in  the 
Mariagliick,  Salzdetfurth,  Kriigershall,  Stassfurt, 
Volkenroda,  and  Kaiseroda  mines,  and  of  certain 
petroleum  waters  are  recorded  and  discussed.  Com¬ 
pared  with  the  older  series  of  rocks,  the  I  deficiency  in 
the  younger  rock-salt  and  potash  salt  is  marked.  In 
salt  layers  containing  Fe111,  the  I  content  is  in  the 
white  or  grey  layers  containing  little  or  no  Fe.  An 
explanation  of  this  is  advanced.  Details  of  I  enrich¬ 
ment  in  certain  of  the  salt  constituents  such  as  kie- 
serite,  sylvite,  etc.  are  discussed.  I  distribution  in  the 


German  salt  deposits  has  occurred  in  a  homogeneous 
manner  and  the  largest  amounts  of  I  appear  in  com¬ 
bination  with  org.  substances.  Contrary  to  former 
assumptions,  certain  horizons  of  the  salt  profiles  con¬ 
tain  a  larger  [I]  which  occasionally  persists  throughout 
whole  strata.  A  method  for  isolating  and  determin¬ 
ing  traces  of  I  from  natural  salts  is  described. 

L.  S.T. 

Deposit  of  sediment  in  the  western  Mediter¬ 
ranean.  L.  Berthois  (Compt.  rend.,  1938,  207, 
1062—1064). — Analytical  data  for  22  samples  of 
sediment  dredged  from  the  western  Mediterranean  are 
discussed.  W.  R.  A. 

Maria  Elena  meteorite.  Y.  B.  Meen  (Amer. 
Min.,  1938,  23,  661 — 664). — The  meteorite  is  an 
octahedrite  consisting  mainly  of  kamacite  with 
moderately  abundant  taenite.  Plessite  and  troilite 
are  scarce.  The  analysis  is  Fe  94-52,  Ni  4-88,  Co  0-131 , 
Cu  0*010,  P  0*052,  S  0-029,  C  0-007,  Pt  etc.  none,  total 
99-63%.  L.  S.T. 

New  meteorites  from  Western  Australia. 

E.  S.  Simpson ^  (Min.  Mag.,  1938,  25,  157—171).— 
Accounts  are  given  of  14  meteorites  (11  siderites,  2 
stones,  and  one  seen  to  fall  and  not  yet  found),  of 
which  8  are  new,  bringing  the  total  no.  known 
from  Western  Australia  up  to  23.  Chemical  analyses 
are  given  of  two  siderites,  and  in  other  cases  a  deter¬ 
mination  of  Ni.  The  chemical  composition,  structure, 
and  circumstances  of  finding  prove  that  the  Mount 
Stirling  and  Mooranoppin  siderites  are  part  of  the 
Youndegin  fall.  L.  J.  S. 

Petrographic  character  of  the  eruptive  series 
of  Jebel  Sarro,  Moroccan  Antiatlas  Mts.  S. 
Ghika-Budesti  (Compt.  rend.,  1938,  207,  1056 — 
1058).  W.  R.  A. 

Serpentines  in  northern  Karelia.  P.  Haapala 
(Bull.  Comm.  geol.  Finlande,  1936,  No.  114,  80  pp. ; 
Chem.  Zentr.,  1937,  i,  46). — Ultrabasic  rocks  composed 
of  serpentines,  antigorite,  talc,  and  magnesite  are 
described.  A.  J.  E.  W. 

New  graphite  deposit  in  the  region  of  Kras¬ 
naya  Polyana  in  North  Caucasus.  A.  G.  Titov 
(Compt.  rend.  Acad.  Sci.  U.R.S.S.,  1938,  20,  371 — - 
372). — Small  deposits  of  graphite  are  found  in  clay 

shales.  F.  J.  G. 

Content  of  rare  earths  in  the  Kara-Tau  phos¬ 
phorites.  S.  A.  Borovik  and  T.  A.  Burova 
(Compt.  rend.  Acad.  Sci.  U.R.S.S.,  1938,  20,  369 — 
370). — The  phosphorites  contain  0*13%  of  rare  earths, 
chiefly  the  Y  group.  F.  J.  G. 

Synthesis  and  investigation  of  biotite.  D.  P. 
Grigoreev  (Compt.  rend  Acad.  Sci.  U.R.S.S.,  1938, 
20,  391 — 392). — A  typical  fluorbiotite  has  been  syn¬ 
thesised  and  its  crystallo -optical  characteristics  are 
described.  F.  J.  G. 

Quartz-rich  sediments  with  green  cement  from 
the  Keuper  of  Franconia.  E.  Christa  (Tsch.  Min. 
Petr.  Mitt.,  1938,  50,  357 — 390). — Petrographical 
descriptions  with  chemical  analyses  of  sandstones 
containing  chamosite  are  given.  L.  J.  S. 
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Red  gneisses  of  the  Saxon  Erzgebirge  and 
adjoining  regions.  K.  H.  Scheumann  (Tsch. 
Min.  Petr.  Mitt.,  1938,  50,  391— 440).— The  petro- 
grapliical  characters  and  chemical  analyses  of  red 
gneiss  frorii  various  localities  are  compared  amongst 
themselves  and  with  those  of  the  grey  gneiss. 

L.  J.  S. 

Deposition  of  native  copper  under  hydro- 
thermal  conditions.  L.  R.  Page  (Econ.  Geol., 
1938,  33,  522 — 541).— The  dissolution  of  Cu  wire  by 
dil.  aq.  NaCl,  CaCl2>  Na2S04,  Na2C03,  and  H2C03  has 
been  investigated  by  heating  the  wire  and  solution  in 
absence  of  air  at  200°  or  300°  in  Au-lined  steel  bombs 
for  periods  up  to  205  hr.  On  cooling,  the  Cu  is 
deposited  as  crystals  or  irregular  masses  of  native 
metal.  When  Na  ions  are  present,  some  basic  salt  or 
hydroxide  accompanies  the  pptd.  Cu.  With  aq.  NaCl 
at  300°  in  presence  of  a  limited  [02],  crystals  of  cuprite 
and  amorphous  CuO  were  also  formed.  The  solubil¬ 
ity  of  the  Cu  at  200°  is  <  that  at  300°,  and  is  greatest 
in  aq.  CaCl2  and  least  in  aq.  Na2S04  and  aq.  H2C03. 
Solubilities  in  aq.  Na2C03  and  aq.  NaCl  are  approx, 
equal.  At  room  temp,  over  periods  <  three  years  and 
in  presence  of  limited  amounts  of  air,  Cu  is  dissolved  to 
a  small  extent  by  aq.  CaCl2  and  aq.  NaCl  and  partly 
redeposited  as  carbonate  and  oxides.  Datolite  in¬ 
creases  this  solvent  action,  but  calcite  tends  to 
decrease  it.  Under  conditions  similar  to  those 
employed  in  the  case  of  Cu,  Ag  is  dissolved  and 
redeposited  after  heating  with  aq.  CaCl2  and  aq.  NaCl. 
These  results  and  other  considerations  indicate  that 
the  native  Cu  and  Ag  of  the  Michigan  and  similar 
deposits  may  have  been  deposited  at  temp.  >100°  by 
the  cooling  of  Cu-  and  Ag-bearing  solutions  rich  in 
Na*,  Ca**,  Cl',  and  possibly  SO/',  but  relatively  poor  in 
Fe  and  S".  L.  S.  T. 

4‘  Red  Beds  M  type  copper  occurrence ,  Wyom¬ 
ing  Co.,  Pennsylvania.  R.  D.  Butler  (Econ. 
Geol.,  1938,  33,  625 — 634). — Exposures  of  Cu  minerals 
in  Catskill  rocks  of  Devonian  age  show  mineralisation 
of  gray  sandstones  and  shales  intercalated  with  red 
strata.  Compressed  and  mineralised  plant  remnants 
that  are  semi-bituminous  or  anthracitic  have  been 
observed.  Epigenetic  minerals  are  bornite  (I).  blue 
and  white  chalcocite  (II),  and  clialcopyrite.  Cracks  in 
the  altered  plant  remnants  are  filled  by  (I),  and  the 
well-preserved  cell  structures  are  due  probably  to 
replacement  of  the  interiors  by  (I)  and  (II).  Mineral¬ 
isation  probably  occurred  after  metamorphism. 

L.  S.  T. 

Manganese  deposits  of  the  Drum  Mountains, 
Utah.  E.  Callaghan  (Econ.  Geol.,  1938,  33,  508— 
521). — The  general  geology,  structural  relations,  and 
production  are  described.  The  Mn  deposits  are 
interpreted  as  deposits  of  rhodochrosite  (I)  that 
replaced  dolomite  or  limestone.  Two  varieties  of  (I), 
grey  and  pink  (chemical  analyses  given),  are  present. 

L.  S.T. 

Manganese  in  the  Montreal  Mine,  Montreal, 
Wisconsin.  R.  M.  Dickey  (Econ.  Geol.,  1938,  33, 
.600—624). — The  mode  of  occurrence  of  manganite, 
pyrolusite,  rhodochrosite  (I),  and  minor  amounts  of 
psilomelane  and  associated  minerals  in  the  Mn-Fe 
ore  bodies  is  described.  The  Mn  minerals  developed 


after  the.Fe  ore  bodies  with  which  they  are  associated, 
the  Mn  being  contributed  probably  by  solutions  of 
magmatic  origin  from  an  unknown,  but  possibly 
granitic,  source.  (I)  was  deposited  first  and  then 
altered  to  Mn  oxides  and  hydroxides  by  waters  of  the 
CaCl2  type.  Chemical  analyses  of  mine  waters  are 
recorded.  L.  S.  T. 

Kalgoorlie  geology  re-interpreted.  J.  K.  Gus¬ 
tafson  (Econ.  Geol.,  1938,  33,  667—674). — A  reply  to 
criticism  (cf.  A.,  1938,  I,  283).  L.  S.  T. 


Crystallography  of  tsumebite.  L.  LaForge 
(Amer.  Min.,  1938,  23,  772 — 782). — Tsumebite  is 
monoclinic  (cf.  A.,  1913,  ii,  65, 145)  with  a  0*65462  and 
c  0*67451.  The  chemical  analysis  [F.  A.  Gonyer] 
corresponds  with  PbX4u(P04)(0H)3,3H20. 

L.  S.  T. 

Weathering  of  heavy  minerals.  K.  H.  Sin- 
do  wsiu  (Z.  deuts,  Geol.  Ges.,  1938,  90,  626 — 629). — 
Kaolinisation  in  the  Eocene  and  Upper  Pliocene 
probably  proceeds  under  similar  climatic  conditions. 
The  metamorphic  heavy  minerals,  particularly  garnet, 
are  completely  decomposed,  whilst  tourmaline,  zircon, 
and  rutile  remain  stable.  L.  S.  T. 


Tertiary  volcanic  rocks  of  central  Victoria. 
A.  B.  Edwards  (Quart.  J.  Geol.  Soc.,  1938,  94,243 — 
320). — The  rocks  are  classified  on  petrological  and 
chemical  bases,  and  many  chemical  analyses,  50  of 
them  being  new,  are  recorded.  The  following  types 
are  described  and  their  probable  sequence  of  extrusion 
established:  (i) lavas:  trachyandesites,  solvsbergites, 
trachyplionolites,  anorthoclase-trachytes,  anortho- 
clase -olivine- trachytes,  olivine- trachytes,  several 
types  of  basalts,  limburgite,  woodenite,  and  olivine- 
nephelinite,  and  (ii)  Gabbroic  types  :  norite,  and 
pseudo-“  essexite-gabbro.”  The  minerals,  felspars, 
iddingsite,  pyroxenes,  apatite,  Fe  ores,  etc.,  are 
described  separately.  The  evolution  of  the  rock  suite 
is  discussed.  L.  S.  T. 


Origin  of  the  iron  ore  deposits  in  the  Bull 
Valley  and  Iron  Springs  Districts,  Utah.  F.  G. 
Wells  (Econ.  Geol.,  1938,  33,  477— 507).— The 
general  geology  and  the  Fe  ore  deposits  are  described. 
Several  chemical  analyses  are  recorded.  The  deposits 
consist  of  veins  of  magnetite  (I)  and  haematite  (II)  in 
monzonite,  and  (I)-(II)  replacement  bodies  in  lime¬ 
stone.  Features  characteristic  of  contact-meta- 
morphic  deposits  are  absent  both  in  the  ores  and  in  the 
country  rock.  The  origin  of  the  deposits  is  explained 
by  deposition  of  (I)  and  (II)  from  FeCl3  +  H20 
liberated  at  a  high  temp.  L.  S.  T. 

Evolution  of  the  Criffel-Dalbeattie  quartz- 
diorite  :  study  of  granitisation.  M.  MacGregor 
(Geol.  Mag.,  1938,  75,  481 — 496). — The  geochemistry 
of  a  process  of  “  granitisation  ”  whereby  greywackes 
and  shales  have  been  converted  into  quartz -diorite  at 
the  western  end  of  the  CrifFell-Dalbeattie  igneous 
complex  is  discussed  in  the  light  of  new  analyses,  nine 
of  which  are  recorded.  The  process  appears  to  have 
been  due  to  the  uprise  of  a  parent  magma  of  alkali 
felspar  composition.  L.  S.  T, 

Petrological  studies  in  the  Harlech  Grit  series 
of  Merionethshire.  I.  Metamorphic  changes 
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in  the  mudstones  of  the  manganese  shale  group. 
A.  W.  Woodland  (Geol.  Mag.,  1938,  75,  366—382).— 
Normal  and  metamorphic  types  of  mudstone  are 
described  and  the  metamorphism  is  discussed. 
Eight  new  chemical  analyses  are  recorded.  L.  S.  T.  : 

Petrological  studies  in  the  Harlech  Grit  series 
of  Merionethshire .  II.  Petrography  and  petro¬ 
logy  of  some  of  the  grits.  A.  W.  Woodland  (Geol. 
Mag . ,  1 938 , 75 , 440— 454)  .—The  heavy  minerals  of  the 
Grits  are  also  described.  L.  S.  T. 

Paragenesis  of  pyrrhotite.  G.  M.  Schwartz 
(Econ.  Geol.,  1938,  33,  568— 570). — A  reply  to  criti¬ 
cism  (cf.  A.,  1938,  I,  422).  L.  S.  T. 

Geological  observations  of  the  Block  P  mine, 
Hughesville,  Montana.  K.  Spirofe  (Econ.  Geol*, 
1938,  33,  554 — 567). — The  principal  ore  minerals  are 
galena  (I),  sphalerite  (II),  pyrite,  chalcopyrite  (III), 
and  tetrahedrite  (IV).  Ag  predominates  over  Au; 
Cd,  Ge,  and  traces  of  Co,  Ni,  and  Sb  are  also  present. 
The  Ag  is  associated  with  (I),  (II),  (III),  and  (IV),  the 
Cu  sulphides  carrying  the  largest  amount.  The  ore 
veins  were  deposited  by  hydrothermal  solutions. 
Chemical  analyses  of  the  rocks  of  the  area  are  recorded. 

L.  S.  T. 

Montmorillonite  from  the  Mehmel  summit 
(Thuringia).  H.  Jung  (Naturwiss.,  1938,  26, 
739). — An  outcrop  of  montmorillonite  on  the  summit 
of  the  Mehmel  shows  properties  similar  to  that  dis¬ 
covered  at  Dolmar  (A.,  1936,  1483).  Both  are 
probably  of  hydrothermal  origin.  A.  J.  M. 

Transformations  of  magnesian  prochlorites 
under  the  action  of  heat.  J.  Orcel  and  (Mlle.  )  S. 
Caillere  (Compt.  rend.,  1938,  207,  788 — 790). — -The 
dehydration  on  heating  of  a  no.  of  prochlorites  has 
been  studied  with  reference  to  Debye-Scherrer  dia¬ 
grams.  The  calcination  products  are  peridote,  spinel, 
and  sillimanite.  A.  J.  E.  W. 

Petrographic  studies  on  the  ash  of  the  Quizapu 
volcano  (Chile).  K.  Sztr6kay  (Foldtani  Kozlony, 
1936,  66,  122—128;  Chem.  Zentr.,  1937,  i,  48).— A 
wind-graded  specimen  (particle  size  0-02 — 0-05  mm.) 
obtained  1200  km.  from  the  crater  contained  Si02 
69-41,  Ti02  0-37,  Al^  14-64,  Fe203  0-43,  FeO  1*29, 
MnO  0-05,  MgO  0-97,  CaO  2*16,  K20  3-89,  Na20  4*96,' 
H>0—  1*19,  Ho0+  1*78,  and  P2O50-23%. 

A.  J.  E.  W. 

Volcanic  rocks  resistant  to  the  corrosive  action 
of  liquid  acids.  G.  Malquori  and  F.  Penta  (Ric. 
sci.  Progr.  teen.  Econ.  naz.,  1936,  [ii],  7,  II,  335 — 338 ; 
Chem.  Zentr.,  1937,  i,  48). — Ease  of  attack  by  acids 
<H2S04,  d  1*8,  and  cone.  HC1)  is  reduced  with 
increasing  [Si02],  basic  constituents  reacting  most 
readily.  A.  J.  E.  W. 

Volcanism  and  the  chemistry  of  magmas.  A. 
Rittmann  (Chem.-Ztg.,  1938,  62,  889 — 890). — A 
review  illustrating  the  bearing  of  physico-chemical 
processes  on  geochemistry.  L.  S.  T. 

.  Heavy  elements  in  desert  sand.  P.  Bellair 
{Compt.  rend.,  1938,  207,  1054 — 1056). — Samples  of 
sand  from  the  eastern  and  western  portions  of  the 


Sahara  have  been  examined.  -  Western  sands  contain 
zircon,  muscovite,  titaniferous  minerals,  tourmaline, 
and  considerable  quantities  of  magnetite,  whilst  in 
eastern  sands  zircon  is  exceptional,  muscovite  abun¬ 
dant,  and  magnetite  rare,  but  occasionally  rutile,  red 
garnet,  staurolite,  tourmaline,  and  sphene  (titanite) 
are  found.  A  suggested  interpretation  of  these 
differences  is  given;  W.  R.  A. 

Hydrolysis  of  calcium  felspar.  L.  T.  Alexan¬ 
der  and  H.  G.  Byers  (Amer.  Soil  Survey  Assoc., 
Rept.  16th  Ann.  Meet.  Bull.,  1936,  17,  21 — 23). — 
Powdered  anorthite  after  alternate  electrodialysis  and 
grinding  in  a  ball  mill  was  hydrolysed  to  a  material 
resembling  soil  clay.  After  several  months  it  showed 
little  change  in  Si02,  R203,  or  MgO  content  but  most 
of  the  Ca  was  replaced  by  combined  H20.  The 
product  differed  from  kaolinite  but  resembled  halloy- 
sitic  acid ;  itspH  alternated  from  6-0  to  3*8  after  drying 
and  dialysis,  respectively,  and  the  buffer  and  NH3 
absorptive  capacities  were  >  those  of  certain  soil  clays. 

Ch.  Abs.  (p) 

New  analyses  of  lepidolites  and  their  inter¬ 
pretation.  R.  E.  Stevens  (Amer.  Min.,  1938,  23, 
607—628). — 17  new  analyses  of  lepidolites  from 
different  localities  indicate  that  Rb  and  Cs  are  normal 
constituents  of  these  minerals  and  that  vals.  for  E^O 
given  in  former  analyses  may  be  too  high.  The 
analyses  appear  to  agree  with  the  structural  require¬ 
ments  of  micas  as  revealed  by  the  X-ray  investigations 
of  other  workers.  A  new  analysis  of  polylithionite 
(i).  an  end  member  of  the  lepidolite  series,  shows  the 
formula  to  approximate  closely  to  K>Li2Al*Si4O10F2. 
Nb  and  Ti  appear  to  be  normal  constituents  of  lepi¬ 
dolites  close  to  (I)  in  composition.  The  composition 
of  the  17  lepidolites  approximates  closely  to  that  of 
isomorphous  mixtures  of  (I)  with  biotite 
K-R//3*AlSi3O10(OH,F)2,  lithium  muscovite 
K4*Li6Al6*Al4S12O40(OH,F)8,  and  muscovite 
K*Al2*AlSi3O10(OH,F)2.  Evidence  indicating  dis¬ 
continuous  isomorphism  is  discussed,  and  a  division 
of  lepidolites  into  types  based  on  five  ideal  formulae  is 
suggested.  L.  S.  T. 

Crystallography  of  braunite  from  Nagpur, 
India.  G.  Switzer  (Amer.  Min.,  1938,  23,  649 — 
653). — X-Ray  measurements  give  a0  13*23  and  c0 
18-77  a.  L.  S.  T. 

Crystallography  of  meyerhofferite .  C.  Pal  ache 
(Amer.  Min.,  1938,  23,  644 — 648). — Measurements  on 
14  crystals  give  a  :  b  :  c  =  0-7904  :  1  :  0*7763,  a  90°  41', 
p  101°  51',  and  y  86°  44'.  X-Ray  measurements  give 
a0  6-60,  b0  8-33,  c0  6*48  a.  (all  ±0-02  a.),  a  91°  00',  p 
101°  31',  y  86°  55'  (all  ±0°  0o'),  a0  :  bQ  :  c0  =  0*792  :  1  : 
0-778 ;  vol.  of  unit  cell  348-83  a.3,  and  using  p  2*12,  mol, 
wt.  448*18.  L.  S.  T. 

Brookite  crystals  in  the  Dogger  of  N,-E. 
Yorkshire.  R.  H.  Rastall  (Geol.  Mag.,  1938,  75, 
433 — 440). — The  many  different  varieties  of  brookite 
occurring  in  various  rocks  from  this  district  are 
described.  L.  S.  T. 

Status of  hornblende  in  low-grade  meta¬ 
morphic  zones  of  green  schists.  C.  E.  Tilley 
(Geol.  Mag.,  1938,  75,  497 — 511). — Chemical  analyses 
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of  chlorites,  several  hornblendes,  and  hornblende  and 
chlorite  schists  are  recorded.  L.  S.  T. 

Petrology  of  Barnavave,  Carlingford,  I.F.S. 
III.  Hybrids  from  the  E.  and  S.E.  slopes  of 
Barnavave  Mountain.  S.  R.  Nockolds  (Geol. 
Mag.,  1938,  75,  469).— Chemical  analyses  of  eucrite 
and  modified  eucrite  are  included.  L.  S.  T. 

Occurrence  of  wavellite  at  Giles  Co.,  Virginia. 
L.  C.  Artz  (Amer.  Min.,  1938,  23,  664 — 665). 

L.  S.  T. 

Problems  of  the  Pre-Cambrian.  E.  S.  Moore 
(Trans.  Roy.  Soc.  Canada,  1938,  [iii],  32,  III,  1 — 10). — 
An  address.  L.  S.  T. 

The  Sudbury  intrusive.  A.  B.  Yates  (Trans; 
Roy.  Soc.  Canada,  1938,  [iii],  32,  III,  151—172). — 
The  geological  sequence  of  events,  consisting  of 
various  intrusions,  has  been  determined  from  a  study 
of  the  rocks  concerned.  Variations  in  the  sp.  gr.  of 
the  norite  and  micropegmatite  are  discussed.  Chemi¬ 
cal  analyses  and  mineral  composition  of  the  norite, 
micropegmatite,  and  offset  dykes  are  given. 

L.  S.  T. 

The  Steeprock  series.  E.  S.  Moore  (Trans. 
Roy.  Soc.  Canada,  1938,  [iii],  32,  III,  11— 23).— This 
series  of  igneous  and  sedimentary  rocks  contains  some 
comparatively  pure,  blue  to  grey  limestone  and  a 
large  amount  of  EeC03,  approaching  ankerite  in  com¬ 
position,  which  has  formed  by  replacement  of  lime¬ 
stone,  tuff,  lava,  and  other  rocks.  In  places  this 
carbonate  contains  several  %  of  Mn,  and  has  given 
rise  to  large  amounts  of  ha3matite  and  some  Mn 
sediment.  '  Chemical  analyses  of  the  limestone  and 
the  FeC03  are  recorded.  L.  S.  T, 

Elasticity  of  certain  rocks  and  massive 
minerals.  F.  Birch  and  D.  Bancroft  (Amer. 
J.  Sci.,  1939,  237,  2—6;  cf.  A.,  1938, 1,  480).— Vais, 
at  room  temp,  and  pressure  for  Young's  modulus, 
rigidity,  Poisson's  ratio,  and  the  velocities  of  waves 
of  compression  and  of  distortion  are  recorded  and 
discussed  for  syenite  porphyry,  silicified  volcanic  ash, 
diabase  and  metadiabasc,  massive  magnetite,  pyr- 
rhotite,  and  pyrite  from  the  Noranda  Mines,  Ontario, 
and  for  obsidian,  diabase,  bronzitite,  and  hyper- 
sthenite  from  other  localities.  The  elasticity  of  the 
massive  pyrite  and  magnetite  is  discussed  in  terms  of 
the  elastic  coeffs.  of  single  crystals  of  these  substances. 

L.  S.  T. 

High-pressure  behaviour  of  miscellaneous 
minerals.  P,  W.  Bridgman  (Amer.  J.  Sci.,  1939, 
237,  7—18). — Calcite  has  two  new  transitions,  one  at 
~14,000  kg.  per  sq.  cm.  almost  independent  of  temp, 
between  0°  and  200°,  and  the  other  from  ~1 7,000 
kg.  per  sq.  cm.  at  0°  to  28,000  kg.  per  sq.  cm.  at  200°. 
Compressibility  up  to  50,000  kg.  per  sq.  cm.  has  been 
measured.  The  pressure-temp,  phase  diagram  is  re¬ 
produced.  Measurements  of  the  compressibility,  of 
quartz  glass  up  to  50,000  kg.  per  sq.  cm.  show  that 
the  known  abnormal  increase  with  a  rise  in  pressure 
ceases  abruptly  at  ~35,000  kg.  per  sq.  cm.,  after 
which  compressibility  decreases  with  a  rise  in  pressure 
in  the  normal  way.  The  compressibility  of  artificial 
basalt  glass  becomes  practically  const,  between  25,000 
and  50,000  kg.  per  sq.  cm.  For  pressures  up  to  50,000 


kg.  per  sq.  cm.  at  room  temp,  and  at.  150°,  no 
transitions  could  be  detected  with  certainty  in 
diabase,  anorthosite,  dunite,  or  granite,  but  pyroxenite 
(I)  probably  shows  a  transition.  Shearing  revealed 
no  transitions  in  olivine,  felspar,  obsidian,  and 
artificial  basalt,  but  (I)  gave  evidence  of  transition. 
Wurtzite  is  irreversibly  ohanged  to  sphalerite  by 
shearing  at  room  temp.  L.  S.  T. 

Experiments  bearing  on  the  orientation  of 
quartz  in  deformed  rocks.  D.  Griggs  and  J.  F. 
Bell  (Bull.  Geol.  Soc.  Amer.,  1938,  49,  1723 — 
1746).— The  literature  concerning  quartz  deformation 
is  reviewed,  and  the  different  theories  are  briefly 
compared.  New  determinations  confirm  the  increase 
in  strength  of  quartz  (I)  with  confining  pressures  up 
to  20  x  103  atm.  Except  for  the  production  of 
undulatory  extinction  in  (I)  broken  under  high 
pressures,  there  is  no  evidence  of  plastic  behaviour 
in  (I)  under  high  pressure.  Under  moderate  confining 
pressures  at  400°  in  presence  of  10%  aq.  Na2C03, 
quartz  cylinders  break  under  4000  atm.  differential 
pressure  to  form  needles.  Indications  of  plastic  flow 
are  again  absent.  The  significance  of  these  experi¬ 
ments  in  tectonics  is  discussed.  L.  S.  T. 

Igneous  rocks  of  the  Crazy  Mountains,  Mon¬ 
tana.  J.  E.  Wolff  (Bull.  Geol.  Soc.  Amer.,  1938, 
49,  1569—1626). — Numerous  chemical  analyses  are 
presented  and  discussed.  Some  mineral  analyses 
and  variation  diagrams  are  also  given.  The  richness 
of  the  rocks  in  Ba  and  Sr  points  to  a  common  magma. 

L.  S.  T. 

Petrology  of  the  Pennsylvanian  underclays  of 
Illinois.  R.  E.  Grim  and  V.  T.  Allen  (Bull.  Geol. 
Soc.  Amer.,  1938,  49,  1485 — 1513). — Underclays  of 
various  types  occurring  beneath  the  coals  in  Illinois 
have  been  examined,  and  the  mineral  composition 
determined  by  optical,  X-ray,  and  chemical  methods, 
frequently  after  sedimentation  and  separation  into 
fractions  by  centrifuging.  The  non-calcareous  under¬ 
clays  are  composed  mainly  of  kaolinite,  with  varying 
amounts  of  illite  and  quartz.  The  calcareous  under¬ 
clays  and  those  grading  to  non-calcareous  contain 
illite  as  the  essential  clay  mineral.  Numerous 
chemical  analyses  show  that  in  the  non-calcareous 
clays  there  is  no  appreciable  vertical  variation  in 
.  composition  downwards  from  the  coal.  Base-ex¬ 
change  data  are  recorded.  The  origin  of  the  clays  is 
discussed.  L.  S.  T. 

Parahilgardite,  a  new  triclinic-pedial  mineral. 
C.  S.  Hurlbut,  jun.  (Amer.  Min.,  1938,  23,  765—771). 
— Parahilgardite  from  the  Choctaw  Salt  Dome, 
Louisiana,  has  a  :  b  :  c  0*5045  :  1  :  0*2783,  a  90°  00', 
(3  90°  00',  y  91°  12',  a0  1 1*24, 60  22*28,  c0  6*20  a.  (X-ray), 
?ix  1*630,  7i Y  1*636, 7i z  1*664.  The  unit  cell  corresponds 
with  2[Ca8(B6011)3Cl4?4H20].  The  physical  proper¬ 
ties  are  identical  with  those  of  hilgardite  (A.,  1938, 
1, 50).  A  chemical  analysis  [F.  A.  Gonyer]  is  given. 

L.  S.  T. 

Potash  analcime  and  pseudoleucite  from  the 
Highwood  Mountains  of  Montana.  E.  S.  Larsen 
and  B.  F.  Buie  (Amer.  Min,,  1938,  23,  837—849).— 
These  minerals  and  their  occurrence  are  described, 
and  their  origin  is  discussed.  Chemical  analyses  are 
recorded.  L.  S.  T. 
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Determination  of  Rydberg  constants  for  hydro¬ 
gen  and  deuterium.  V.  Tscherniaev  (Compt. 
rend.  Acad.  Sci.  U.R.S.S.,  1938,  20,  347—350).— 
The  Rydberg  consts.  for  E  and  D  are  109,677*75  and 
109,707*56  cm."1,  respectively.  Vais,  for  a  no.  of  other 
consts.  are  calc,  from  these.  F.  J.  G. 

Fine  structure  of  Htt  and  Da.  S.  Pasternack 
(Physical  Rev.,  1938,  [ii],  54,  1113). — The  divergence 
between  experimental  and  theoretical  vals.  of  the 
doublet  separations  of  Htt  and  Da  is  consistent  with  a 
perturbation  of  the  2 2S  level  of  D,  and  this  leads  to 
results  agreeing  fairly  well  with  the  measurements  of 
Williams  (cf.  A.,  1939,  I,  1).  Support  is  found  by  a 
consideration  of  discrepancies  observed  in  the  doublet 
separations  of  other  Balmer  lines  of  H<>. 

N.  M.  B. 

Intensities  of  electronic  transitions  in  mole¬ 
cular  spectra.  I.  Introduction.  II.  Charge- 
transfer  spectra.  R.  S.  Mtjlliken  (J.  Chem. 
Physics,  1939,  7,  14—20,  20— 34).— The  problem  of 
the  abs.  intensities  of  electronic  transitions  in  mol. 
spectra  is  discussed  generally,  and  the  relevant 
general  equations  are  explained. 

II.  Theoretical.  The  two  related  types  of  high- 
intensity  mol.  spectra,  the  <f  charge-resonance  ”  and 
the  “  charge-transfer  ”  spectra,  are  discussed  with 
reference  to  their  origin.  For  both,  equations  are 
derived  in  which  the  dipole  strength  cc  the  distance 
across  which  the  charge  resonates  or  is  transferred. 
Experimental  data  on  the  charge-resonance  spectra 
in  H2  * ,  02+,  and  NO,  and  the  W  ->  V  (charge-transfer) 
transitions  in  the  spectra  of  H2,  02,  C2H4,  C6H6,  and 
the  halogens  agree  with  the  theory.  W.  R.  A. 

Connexion  between  strengthening  and  weaken¬ 
ing  of  series  by  the  electric  field.  R.  Rttsche  and 
R.  Siksna  (Physikal.Z.,  1938,  39,  898 — 899). — Deter¬ 
mination  of  the  intensity  of  the  spectrum  emitted  by  a 
He  positive-ray  tube  in  an  electric  field  shows  that  with 
the  occurrence  of  forbidden  transitions  there  is  a 
weakening  of  those  transitions  starting  from  the 
same  upper  state.  The  variations  of  intensity  of  the 
forbidden  transitions  (2p — 4 p  and  2 p — 5 p)  increases 
at  first  with  the  square  of  the  field  strength,  but  for 
2p — ip  becomes  horizontal  at  180  kv.  per  cm.  and 
for  2p—5p  reaches  a  max.  at  150  kv.  per  cm. 

A.  J.  M. 

Rotational  analysis  of  the  first  negative  band 
spectrum  of  oxygen.  T.  E.  Nevin  (Phil.  Trans., 
1938,  A,  237,  471 — 507). — Using  the  method  pre¬ 
viously  described  (A..  1938,  I,  107),  the  (1,  0),  (0,  0), 
and  (0,  1)  bands  of  the  first  negative  system  of  02+ 
have  been  photographed,  and  each  band  has  been 
analysed'-dnto  40  branches,  the  transition  involved 
being  4£  ->  4n.  The  fine  structure  of  the  42  level 


agrees  with  the  theoretical  structure  given  by  Budo 
(A.,  1937,  I,  271).  The  4II  level  is  inverted,  the  4II 
state  probably  being  perturbed.  The  intensity  of  the 
i?3  and  P2  branches  is  very  low.  The  mol.  consts.  of 
02+  in  the  initial  4S  and  final  4H  states  are  obtained 
from  the  analysis.  A.  J.  M. 

Pressure  shifts  of  the  high  terms  of  the  ab¬ 
sorption  series  of  Na,  Rb,  and  Cs  produced  by 
hydrogen  and  nitrogen.  N.  T.  Z£  and  C.  S.  Yi 
(Physical  Rev.,  1938,  [ii],  54,  1045 — 1047;  cf.  A., 
1937, 1,  272). — Data  and  curves  for  measurements  for 
different  concns.  of  the  perturbing  gas  up  to  ~12  atm. 
(617°  k.)  for  H2  and  7*5  atm.  (548°  k.)  for  N2  are  given. 
H2  produced  a  strong,  and  N2  a  very  slight,  shift. 
The  effective  cross-sections  calc,  by  Fermi’s  equations 
were  14*0  and  2*0  sq.  cm.  per  c.c.,  respectively.  For 
axially  symmetrical  mols.  the  effective  cross-sections 
calc,  from  Fermi-Reinsberg  equations  do  not  agree 
with  those  obtained  by  a  direct  electrical  method. 

N.  M.  B. 

Optical  L  spectra  of  the  elements  chromium 
to  cobalt  in  the  extreme  ultra-violet.  F.  Tyren 
(Z.  Physik,  1938,  111,  314—317;  cf.  A.,  1938,  I, 
486). — By  means  of  the  grating  previously  described 
the  L  spectra  of  Cr  xv,  Mn  xvi,  Fe  xvii,  and  Co  xvm 
are  obtained.  The  lines  cover  the  range  12 — 22  a. 
All  four  elements  give  7  lines  of  a  Ne  i-like  spectrum 
and  the  first  three  exhibit  two  lines  of  a  higher 
series.  The  term  systems  and  the  abs.  term  vals, 
are  calc.  L.  G.  G. 

Extension  of  the  l1Pl — mlSQ  series  of  zinc. 
H.  Bruck  (Compt.  rend.,  1938,  207,  1194—1195)/ — 
XX  and  intensities  of  lines  for  m  —  7 — 9  have  been 
determined,  using  a  jet  of  Zn  vapour  excited  by 
electron  bombardment.  A.  J.  E.  W. 

Hyperfine  structure  in  the  spark  spectrum 
of  arsenic  in  the  ultra-violet.  S.  K.  Mukerji 
(Indian  J.  Physics,  1938,  12,  331 — 340). — The  chief 
lines  of  the  spark  spectrum  of  As  in  the  region  3200 — 
2400  A.  have  been  examined  with  a  quartz  Lummer 
plate,  and  an  analysis  of  the  hyperfine  structure  has 
been  attempted.  J.  A.  K. 

Spectrum  of  rubidium  in  the  far  ultra-violet 
(2000 — 1050  A.).  R.  Ricard  and  F.  Valancogne 
(Compt.  rend.,  1938,  207,  1093 — 1094). — The  XX  and 
relative  intensities  of  92  lines  are  recorded. 

W.  R.  A. 

Persistence  of  molecular  vibration  in  col¬ 
lisions.  R.  J.  Dwyer  (J.  Chem.  Physics,  1939,  7, 
40 — 44). — A  spectroscopic  experiment  has  -been  de¬ 
vised  to  test  the  theory  that  the  exchange  of  energy 
in  collisions  between  mol.  translation  and  rotation  on 
the  one  hand,  and  vibration  on  the  other,  is  slower 
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than  between,  e.g.}  the  different  translational 
degrees  of  freedom,  I2  mols,,  raised  from  the  ground 
level  to  the  first  excited  vibrational  level,  persist  in 
this  level  through  several  thousands  of  collisions  with 
other  I2  mols.  before  losing  their  vibration.  The 
method  is  not  quant.  W.  R.  A. 

Caesium  discharge  under  conditions  of  nearly 
complete  ionisation.  F.  L.  Mohler  (J.  Res.  Nat. 
Bur.  Stand.,  1938,  21,  697 — 706). — Using  radiation 
from  a  1-mm.  capillary  tube,  measurements  of  the 
intensity  distribution  of  the  continuous  recombination 
spectrum  were  used  to  measure  electron  conen.,  Ne> 
and  electron  temp.,  Te,  up  to  300  amp.  c.d.  and  17  mm. 
pressure.  Full  data  are  plotted  and  show  that  with 
increasing  c.d.  the  intensity  reaches  a  flat  max.  which 
increases  as  the  square  of  the  pressure.  Above 
0-3  mm.  pressure  Te  is  independent  of  pressure  and 
increases  linearly  with  current.  Results  agree  quant¬ 
itatively  with  the  theory  that  the  Cs  in  the  capillary 
is  in  temp,  equilibrium  at  a  temp.  Te  and  a  pressure 
equal  to  the  v.p.  Electrical  measurements  of  Te 
and  Ne  in  a  5-mm.  tube  and  pressure  range  0-0045 — 
0-3  mm.  show  that  in  this  range  Tt  increases  with 
decreasing  pressure.  The  gas  temp,  is  not  in  equili¬ 
brium  with  Te,  and  Ne  has  a  val.  >  that  corresponding 
with  temp,  equilibrium.  N.  M.  B. 

Mechanical  moment  of  171»  173Yb,  quadrupole 
moment  of  176Yb,  and  relative  abundance  of 
173Yb  to  171Yb.  H.  Schuler,  J.  Roig,  and  H. 
Korsching  (Z.  Physik,  1938,  111,  165 — 173).— From 
the  hyperfine  structure  of  the  Yb  i  lines  XX  = 
6489,  6799,  and  7699,  the  nuclear  mechanical  moments 
of  171Yb  and  173Yb  are  respectively  1  /2  and  5/2.  The 
quadrupole  moment  (weighted  mean)  of  173Yb  is 
-f  3*9  X  10-24.  Comparison  of  the  intensities  of 
components  of  the  lines  gives  the  173Yb/171Yb  abund¬ 
ance  ratio  as  1*14,  which  is  <  Aston’s  estimate  of  1*89. 

L.  G.  G. 

Magnetic  moment  of  171*  173Yb  and  isotope  dis¬ 
placement  of  Yb  i.  H.  Schuler  and  H.  Kor¬ 
sching  (Z.  Physik,  1938,  111,  386 — 390 ;  cf.  preceding 
abstract). — Further  treatment  of  earlier  work  gives 
the  magnetic  moments  of  171Yb  and  173Yb  as  +0*45 
and  — 0*65,  respectively.  From  the  5556  A.  line  the 
isotope  displacement  (6s2  configuration)  is  ^0*03 
cmr1  By  comparison  with  term  differences  in  the 
spectra  of  known  elements,  the  abs,  val.  of  the  ground 
term  of  Yb  n  is  96,180^:2000  cm.:1  L.  G.  G. 

First  spark  spectrum  of  platinum.  A.  G. 
Shenstone  (Phil.  Trans.,  1938,  A,  237,  453 — 470). — 
A  list  of  all  identified  lines  of  the  spectrum  of  Pt  n 
between  X  976  and  1242,  and  of  all  certain  low- 
transition  lines  and  identified  high -transition  lines 
between  X  1242  and  4514,  is  given.  The  ionisation 
potential  is  18*47  v.  from  5cJ9  2D„i  to  5d8  3F4.  • 

A.  J.  M. 

Influence  of  electric  quadrupole  moments  on 
the  Paschen-Back  hyperfine  structure  effect  and 
the  structure  of  the  mercury  line  2537  a.  T. 
Schmidt  (Z.  Physik,  1938,  111,  332— 337).— Formula* 
are  given  for  the  energy  levels  in  the  Paschen-Back 
effect  with  hyperfine  structure,  taking  nuclear 
quadrupole  moments  into  account;  these  are  applied 


to  the  measurements  of  Buhl  on  the  Hg  resonance  line 
X  2537.  H.  C.  G. 

Width  and  displacement  of  spectral  lines  in 
the  high-pressure  mercury  discharge .  P.  Schulz 
(Physikal.  Z.,  1938,  39,  899— 902).— “  Statistical  ” 
and  “  collision  ”  widths  are  distinguished  as  limiting 
cases.  The  former  are  due  to  comparatively  long 
interaction  of  the  radiating  atom  with  its  neighbouring 
atoms,  whilst  the  latter  are  due  to  the  short-lived  but 
very  intense  perturbation  on  the  approach  of  a  foreign 
atom  to  the  radiating  atom.  The  statistical  widening 
is  unsymmetrical,  is  displaced  towards  the  red,  and  is 
of  importance  at  higher  pressures.  The  collision 
widening  is  symmetrical.  The  widening  of  the  21P1 
term  is  produced  by  collision  of  the  radiating  atom 
with  atoms  of  a  similar  kind,  that  of  the  3D  terms 
by  collisions  with  electrons.  At  20  and  80  atm. 
the  width  of  the  2XPX  term  is  <  expected,  whereas 
that  of  the  3D  terms  is  in  agreement  with  theory. 
The  asymmetry  of  the  Hg  triplet  system  increases 
with  increasing  pressure.  The  displacement  of  lines 
with  pressure  is  small,  and  is  usually  towards  the  red. 
Terms  with  large  collision  width  are  displaced  some¬ 
what  more  and  towards  the  violet.  A.  J.  M. 

Radiation  of  wave-length  2537  A.  in  the  low- 
pressure  mercury  discharge.  F.  Rossler  and 
F.  Schonherr  (Physikal.  Z.,  1938,  39,  902 — 906). — 
The  efficiency  of  the  Hg  line  2537  a.  as  a  function  of 
the  current  strength  and  of  the  Hg  pressure  has  been 
determined  for  the  discharge  in  Hg  at  low  pressures, 
with  and  without  the  addition  of  Ne.  With  addition 
of  Ne  the  characteristic  behaviour  of  the  alkali  metals 
was  reproduced.  At  low  pressures  and  low  current 
strength  the  greatest  efficiency  of  the  2537  a.  line  was 
60%.  For  the  discharge  in  Hg  without  Ne  a  totally 
different  curve  was  obtained,  but  the  max.  efficiency 
was  again  60%.  The  current  strength-  and  pressure- 
efficiency  curves  show  definite  max.  the  height  and  posi¬ 
tion  of  which  depend  on  the  pressure  (p)  and  current 
strength  (i),  respectively.  At  the  max.  zps  =  const. 
The  efficiency  of  the  radiation  of  X  1850  a.  was  also 
estimated.  It  is  considerably  <  expected.  The 
results  are  discussed.  A.  J.  M.  ; 

Temperature  influence  on  the  pressure  broad¬ 
ening  of  spectral  lines.  H.  Horodniczy  and  A. 
Jablonski  (Nature,  1938,  142,  1122). — The  broaden¬ 
ing  of  the  Hg  absorption  line  2537  a.  caused  by  He  is 
not  dependent  on  temp.  L.  S.  T. 

Effect  of  collisions  on  the  intensities  of  nebular 
lines.  .  I.  S.  Bowen  and  R.  Minkowski  (Nature, 
1938,  142,  1079 — 1080).— A  discussion  (cf.  A.,  1938, 
1,590).  L.  S.  T. 

.  New  types  of  electric  arcs.  II.  Arcs  with 
one  electrode  consisting  of  very  varied  fused 
non-metallic  substances.  M.  Pierucci  and  L. 
Barbanti-Silva  (Nuovo  Cim.,  1938,  15,  265—272; 
cf.  A.,  1936,  655).— The.  characteristics  of  arcs  in 
which  one  electrode  consists  of  a  fused  substance 
(salts,  oxides,  hydrates)  or  mixture  are  described. 

0.  J.  W. 

44  Ghosts  11  of  lines  produced  by  diffraction 
gratings.  F.  Paschen  (Ann.  Physik,  1939,  34,  [v], 
129 — 135). — “  Ghosts  ”  at  a  distance  of  .<  0*01  A.  from 
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the  true  lines  have  been  identified  in  the  spectrum 
of  In  (A.,  1938,  I,  53)  produced  by  a  concave  grating 
of  Rowland’s  first  series.  Similar  ghosts  are  reported 
for  the  Tubingen  grating  of  Rowland’s  second 
series.  0.  D.  S. 


Effect  of  chemical  combination  on  K  fluor¬ 
escent  X-ray  emission  lines.  L.  Obert  and  J.  A, 
Bearden  (Physical  Rev.,  1938,  [ii],  54,  1000 — 1004). 
— The  width  and  index  of  asymmetry  of  the  fluorescent 
Kav  Xo^,  and  K$x  emission  lines  of  pure  Zn,  Cu,  Ee, 
Mn,  Cr,  and  26  compounds  were  measured  with  a 
double- crystal  spectrometer.  Agreements  with  re¬ 
sults  previously  obtained  by  direct  excitation  by 
electron  impact  (cf.  A.,  1936,  1169)  indicate  that  the 
shape  of  the  lines  is  independent  of  the  method  of 
excitation.  A  study  of  the  Cu  and  Fe  halide  and 
sulphide  lines  shows  some  regularities  in  the  change 
of  width  and  index  of  asymmetry  with  %  composition. 

N.  M.  B. 

Fine  structure  of  X-ray  absorption  K-e dge  of 
a-,  p-,  and  y-iron.  D.  Coster  and  H.  Levi  (Physica, 
1939,  6,  44 — 46). — The  Jf-edge  of  y-Fe  at  940°  shows 
a  definite  fine  structure  agreeing  with  that  found 
with  face-centred  cubic  lattices  and  differing  from 
that  given  by  a-  and  p-Fe,  which  resemble  each  other. 

L.  J.  J. 


Auger  effect  and  relative  intensity  of  L-emis- 
sion  lines.  K.  W.  de  Langen  (Physica,  1939,  6, 
27 — 32,  240). — The  Auger  effect  Lx  ->  LX1  with 

ejection  of  an  Af -electron  can  occur  with  Zr  and  Nb, 
but  not  with  Mo.  Photographic  intensity  measure¬ 
ments  show  in  the  case  of  Zr  and  Nb  a  weakening  of 
the  Lp3  and  Lp4  lines,  which  is  absent  for  Mo.  The 
satellites  of  L$x  have  a  considerable  intensity  for 
elements  of  Z  <  41,  due  to  the  same  effect.  L.  J.  J. 


Validity  of  X-ray  crystal  methods  of  determin¬ 
ing  e.  V.  L.  Bollman  and  J.  W.  M.  DuMond 
(Physical  Rev.,  1938,  [ii],  54,  1005— 1010).— In 
continuation  of  previous  work  (cf.  A.,  1936,  1316), 
experiments  on  selective  reflexion  from  thin  calcite 
slabs  etched  with  HC1  rather  heavily  over  one  face 
and  over  half  of  the  opposite  face  conclusively 
disprove  the  contention  that,  in  the  X-ray  determin¬ 
ation  of  e,  Bragg  reflexion  determines  the  lattice 
dimensions  in  only  a  shallow  surface  region  whereas 
density  determinations  concern  a  much  larger  vol. 
of  the  crystal.  N.  M.  B. 

Rigorous  calculation  of  intensity  and  polaris¬ 
ation  in  continuous  Rontgen  spectra.  G.  Elwert 
(Ann.  Physik,  1939,  [v],  34, 178 — 208). — Mathematical. 

O.  D.  S. 

Effect  of  thermal  agitation  on  the  intensity  of 
reflexion  of  cathode  rays  from  crystals.  D. 
Coster  and  P.  G.  van  Zenten  (Physica,  1939,  6, 
17 — 26). — Comparison  of  intensity  of  cathode-ray 
reflexions  from  a  Au  film  at  18°  and  205°  shows  a 
definite  temp,  effect,  giving  a  val.  160°  k.  for  the 
Debye  temp.,  in  agreement  with  vals.  derived  from 
sp.  heat  and  electrical  conductivity  measurements. 

L.  J.  J. 

Anomalous  dispersion  of  X-rays  in  calcite. 
R.  M.  Whitmer  and  G.  A.  Lindsay  (Physical  Rev., 
1938,  [ii],  54,  988—993). — Measurements  of  n  for 
calcite  were  made,  in  the  range  XX  2880 — 3550,  the 


region  of  the  K  absorption  edge  of  Ca.  The  whole 
X-ray  beam  enters  the  crystal  through  an  artificial 
face,  ground  so  that  after  reflexion  from  the  (100) 
planes  a  part  of  the  beam  emerges  through  this  face 
at  a  sufficiently  small  angle  for  appreciable  refraction ; 
the  separation  of  this  and  another  part  of  the  beam 
emerging  from  a  cleavage  face  is  a  measure  of  n. 
The  use  of  the  continuous  spectrum  allows  measure¬ 
ments  as  closely  spaced  in  X  and  as  near  the  absorption 
edge  as  desired.  A  distinct  dip  in  (1 — n)/X2  near  the 
absorption  edge  is  found,  and  results  are  compared 
with  Honl’s  theoretical  curve.  N.  M.  B. 

Absorption  of  X-rays  of  wave-length  1*5  <  X 
<  8-3  A.  C.  L.  Andrews  (Physical  Rev.,  1938,  [ii], 
54,  994 — 999). — Mass  absorption  coeffs.  determined 
for  Be,  C,  Al,  Cu,  Ag,  and  Au  are  tabulated  and 
plotted  and  compared  with  available  data.  In  the 
case  of  Be,  a  val.  100%  higher,  owing  to  the  presence 
of  —1%  of  heavier  impurities,  than  for  the  pure 
element  suggests  a  method  of  microanalysis  for  heavy 
impurities  in  elements  of  low  at.  no.  N.  M.  B. 

Spectroscopic  determination  of  the  atomic 
number  of  polonium.  H.  Hulubei,  (Mlle.)  Y. 
Cauchois,  and  (Mme.)  S.  Cotelle  (Compt.  rend., 
1938,  207,  1204 — 1206). — The  measured  XX  of  the 
Lee-.,  a2,  Pj,  P2>  anc*  7i  radiations  of  Po  are  in  accord 
with  Moseley’s  law.  Lp3,  p4,  p6,  and  y6y3  have  also 
been  identified  in  the  spectrograms.  A.  J.  E.  W. 

Connexion  between  field  electron  emission  and 
emission  work.  R.  Haefer  (Naturwiss.,  1939,  27, 
32).— Deviation  in  field  electron  emission  of  adsorbed 
layers  from  the  val.  given  by  wave  mechanics  theory 
is  due  to  the  formation  of  crystallites,  the  existence  of 
which  can  be  demonstrated  by  means  of  the  field 
electron  microscope  in  the  case  of  Ba  on  W.  For  the 
investigation  of  the  connexion  between  field  electron 
emission  and  emission  work  only  perfectly  uniform 
layers  can  be  used.  Vaporised  Cs  is  specially  suitable  for 
this,  the  vaporisation  being  sufficiently  slow  to  give 
a  monat.  layer  in  20  min.  Investigations  with  Cs 
on  W  give  results  agreeing  with  the  <£3/2  law  (<f>  = 
emission  work  in  v.).  A.  J.  M. 

Secondary  electron  emission.  R.  Kollath 
(Physikal.  Z.,  1938,  39,  916—918;  cf.  A.,  1938,  I, 
590). — An  oscillograph  method  for  investigating 
secondary  emission,  which  gives  the  whole  efficiency 
curve  at  any  given  time,  and  also  allows  the  visual 
observation  of  the  variation  of  the  efficiency  curve  with 
time,  is  described.  Three  demonstration  experiments 
with  a  projection  oscillograph  which  show  the 
diminished  secondary  emission  from  vaporised  Be 
compared  with  that  of  the  compact  metal,  and  the 
effect  of  temp,  on  the  secondary  emission  of  compact 
Ni  and  vaporised  Be,  are  described.  A.  J.  M. 

Electronic  waves.  (Sir)  J.  J.  Thomson  (Phil. 
Mag.,  1939,  [vii],  27,  1 — 32). — The  results  of  ex¬ 
periments  on  electronic  waves  lead  to  the  conclusion 
that  all  such  waves  have  the  same  frequency,  viz., 
1-2  x  1020.  It  is  suggested  that  this  is  the  frequency 
of  the  electronic  spin.  Since  the  velocity  of  electrons 
is  that  of  light,  the  waves  travel  a  circuitous  path. 
The  case  of  a  regular  helix  is  worked  out,  and  it  i9 
shown  that  the  electron  does  not  lose  energy  by 
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radiation.  Experiments  on  the  velocity  distribution 
of  cathode  rays  analysed  by  magnetic  deflexion  are 
described.  Instead  of  a  continuous  line  corre¬ 
sponding  with  uniform  distribution,  a  regular  series  of 
spots  was  observed  in  many  cases,  the  sharpness  of 
the  spots  depending  on  the  nature  and  pressure  of  the 
gas.  The  effect  is  ascribed  to  collisions  between  the 
electrons  and  the  gas,  the  electrons  losing  energy  in 
integral  amounts  equal  to  the  ionisation  potential  of 
the  gas.  The  velocities  of  the  electrons  form  regular 
series  analogous  to  the  Balmer  series.  J.  A.  K. 

Scattering  of  slow  electrons  in,  and  apparent 
electron  affinity  of,  boron  fluoride.  R.  P. 
Seward  and  J.  H.  Simons  (J.  Chem.  Physics,  1939, 
7,  2 — 3). — The  scattering  of  slow  electrons  by  BF3  is 
similar  to  that  observed  with  Hg  vapour  (A.,  1939, 

I,  51),  and  is  consistent  with  the  proposed  relation¬ 
ship  between  the  scattering  of  a  mol.  and  its  electron 
affinity.  A  possible  correlation  is  postulated  between 

*  the  electron  affinity  of  BF3  and  the  appearance  of  4 
diffuse  bands  in  the  visible  region  of  the  BF3  spectrum. 

W.  R.  A. 

Electron  temperature,  Te,  in  an  alternating- 
current  (50  ~)  positive  column  discharge.  Ex¬ 
perimental  method.  W.  Uyterhoeven  and  C. 
Verburg  (Compt.  rend.,  1938,  207,  1386 — 1388). — 
The  probe  method  of  Langmuir  and  Mott-Smith 
(Gen.  Elect.  Rev.,  1924,  27,  449)  is  modified  for  use 
with  a.c.  A.  J.  E.  W. 

Dissociation  of  by  electron  impact. 

J.  Delfosse  and  J.  A.  Hipple,  jun.  (Physical  Rev., 

1938,  [ii],  54,  1060—1062;  cf.  Kusch,  A.,  1938,  I, 
4), — Data  obtained  in  a  mass -spectroscopic  in¬ 
vestigation  are  tabulated.  The  distribution  of  in¬ 
tensities  of  the  different  ions  produced  is  interpreted 
by  assuming  a  selective  process,  of  calc,  probability 
p>  favouring  the  splitting  of  the  OH  over  the  C-D 
linking,  and  from  that  val.  of  p  the  estimated  intensity 
of  the  C2HD  ion  agrees  with  measurements.  It  is 
shown  that  the  formation  of  CH2  in  C2H4  is  a  splitting 
of  the  double  linking  between  the  C  atoms  alone,  and 
that  in  the  formation  of  H2+  in  C2H4  the  H  atoms  come 
from  the  same  radical.  N.  M.  B. 

Dissociation  of  benzene,  pyridine,  and  cyclo¬ 
hexane  by  electron  impact.  A.  Hustrulid,  P. 
Kusch,  and  J.  T.  Tate  (Physical  Rev.,  1938,  [ii],  54, 
1037 — 1044;  cf.  A.,  1938,  I,  4). — In  a  mass-spectro- 
graphic  investigation  4  doubly  charged  and  31  singly 
charged  positive  ions  were  observed  in  the  dissociation 
of  C6H6.  Relative  abundance,  for  electrons  of  72  v. 
energy,  and  the  appearance  potential  are  tabulated 
for  each  ion.  The  first  and  second  ionisation  potentials 
are  9*8±0*1  and  17*2±l*0v.,  respectively.  The 
ionisation  potential  of  C6H6N  is  9*8 ±0*2,  and  of  C6H12 
1 1*0 ±0*2  v.  In  each  of  the  three  vapours  certain 
ions  resulting  from  the  dissociation  process  have  a 
doublet  character,  the  components  having  a  const, 
energy  separation  independent  of  magnetic  field,  and 
having  also  different  appearance  potentials.  These 
ions  are  interpreted  as  being  formed  by  two  different 
processes,  one  of  which  imparts  a  definite  amount  of 
kinetic  energy  to  the  ion.  N.  M.  B. 


Scattering  of  a-particles  by  argon,  oxygen,  and 
neon.  G.  Brubaker  (Physical  Rev.,  1938,  [ii], 
54,  1011 — 1017;  cf.  A.,  1938,  I,  224). — Using  a 
special  apparatus,  the  scattering  in  each  case  showed 
anomalies,  and  irregularities  in  the  course  of  these  are 
interpreted  as  resonance  phenomena.  Estimated 
radii  of  the  nuclear  barriers  are :  160,  4*5  X  10~13 ; 
20Ne,  4*6  X  lO-13 ;  40 A,  7*5  X  10~13  cm.  The  first  two 
are  <,  and  the  last  >,  the  calc.  vals.  N.  M.  B. 

Effect  of  electric  field  on  oxygen  atoms  and 
water  molecules  in  molecular  beam  experi¬ 
ments.  H.  Scheffers  (Physikal.  Z.,  1939,  40, 

1 — 3). — The  effect  of  a  strong  electric  field  on  0 
atoms  in  the  mol.  beam  is  similar  to  that  on  H 
(A.,  1936,  539).  There  is  a  deviation  in  the  in¬ 
homogeneous  electric  field  and  the  polarisability  of  0 
is  ~0*2  x  HP24.  H20  also  shows  a  deviation  in  the 

inhomogeneous  field.  A.  J.  M. 

Effect  of  positive-ray  collisions  on  the  polaris¬ 
ation  of  the  light  emission  in  a  magnetic  field. 
J.  Stark  and  H.  Verleger  (Physikal.  Z.,  1938,  39, 
896 — 898). — H  positive  rays  were  passed  through  He 
(0*1  mm.  pressure)  and  transverse  magnetic  fields  up  to 
20,000  gauss  were  applied.  The  intensity  of  the 
emitted  light  perpendicular  (/J  and  parallel  (7/;)  to 
the  field  was  determined.  The  ratio  Ivjls  for  Ha,  H#, 
and  Hy  decreases  with  increasing  magnetic  field, 
indicating  a  strengthening  of  the  components  vibrating 
perpendicular  to  the  magnetic  field.  For  a  const, 
field  Iplls  for  Hjg  increased  with  decreasing  pressure. 
In  a  longitudinal  magnetic  field  the  electric  com¬ 
ponent  vibrating  parallel  to  the  field  is  increased. 

A.  J.  M. 

Electron  liberation  through  impact  of  positive 
ions  on  the  cathode  in  a  glow  discharge.  IV. 
Relation  between  y  values  and  the  work  of 
liberation  of  the  electrons  and  the  effect  of  this 
relationship  on  the  mechanism  of  the  normal 
glow  discharge.  A.  Gunther-Schulze,  W.  Bar, 
and  A.  Winter  (Z.  Physik,  1938,  111,  208 — 211 ;  cf. 
A.,  1938,  I,  109,  337). — A  continuation  of  work 
already  noted.  L.  G.  G. 

Sub-standards  in  mass-spectrography.  J. 
Mattauch  (Physikal.  Z.,  1938,  39,  892 — 896). — 
Precision  determinations  of  the  isotopic  wts.  of 
subsidiary  standards  used  in  mass-spectrography  have 
been  carried  out  with  a  double-focussing  mass 
spectrograph  by  the  doublet  method.  The  val. 
obtained  for  12C  is  somewhat  <  that  of  Bainbridge,  but 
the  vals.  for  14N,  20Ne,  and  40A  are  rather  larger. 
Aston's  val.  for  12C  is  too  low.  With  the  exception  of 
40A  the  differences  lie  within  the  added  experimental 
error,  thus  making  unnecessary  any  alteration  in 
Bainbridge’s  scale.  The  isotopic  wts.  determined 
are  *H  =  1*008132  ±(0*038  X  10^),  2D  =  2*014726  ± 
(0*074  x  10-4),  12C  =  12*003876±(0*32  x  10-4),  14N  = 
14*00756 ±(0*40  X  lO^4),  20Ne  =  19*99896  ±(0*66  X 
10-4),  40 A  =  39*97564±(1*53  X  10  4).  A.  J.  M. 

Bands  in  mass-spectrography.  J.  Mattauch 
and  H.  Liohtblau  (Physikal.  Z.,  1939,  40,  16 — 22). — 
Dissociation  or  discharge  of  the  positive  ray  particles 
by  collision  with  gas  mols?  in  the  space  between  the 
electric  and  magnetic  fields  in  a  mass  spectrograph  of 


I  {dr-f) 


115 


GENERAL,  PHYSICAL,  AND  INORGANIC  CHEMISTRY: 


the  Aston  type  gives  rise  to'  more  or  less  wide  bands  in 
the  spectrogram.  In  addition  to  the  two  bands 
discovered  and  explained  by  Aston,  26  further 
dissociation  processes  have  been  observed,  concerning 
chiefly  compounds  of  C,  0,  and  H,  which  frequently 
occur  in  the  positive  rays.  The  position  of  the  centre 
of  the  band  is  given  by  a  simple  formula  which 
connects  the  mass  and  degree  of  ionisation  of  the 
particles  before  and  after  the  discharge  or  dissociation 
process  has  occurred.  The  displacement  of  the  band 
max.  from  the  theoretical  position  observed  by  Aston 
is  explained  by  the  action  of  the  magnetic  field. 
Observations  show  that  the  collision  is  an  effect  without 
any  essential  transference  of  impulse  from  the  station¬ 
ary  gas  particles.  The  intensity  and  form  of  the  max. 
give  information  on  the  type  of  decomp,  suffered 
by  the  particles  which  agrees  with  the  chemical 
constitution  and  electron  affinity  of  the  products. 
Discharge  was  also  obtained  with  secondary  electrons. 

A.  JVM. 

Formation  of  atomic  groupings  of  radioactive 
elements.  V.  Majer  (Chem,  Listy,  1939,  33,  8 — 
11). — Examination  of  the  activity  of  Th -C"'  with 
the  aid  of  a  Geiger-Miiller  counter  reveals  contamin¬ 
ation  with  Th-j3,  - C ,  and  -X ;  this  is  ascribed  to  recoil 
of  groupings  of  atoms.  R.  T. 

Influence  of  temperature  on  the  formation  and 
recombination  of  ions  in  a-ray  columns.  W. 
Seitter  (Ann.  Physik,  1939,  [v],  34,  113 — 129). — 
Current-pressure  curves  for  a-ray  ionisation  have  been 
measured  in  air,  Kr,  and  Ne,  at  pressures  up  to  1800 
mm.,  voltages  from  10  to  500  V.,  and  temp.  20°  and 
220°.  Results  are  analysed.  The  observed  pheno¬ 
mena  cannot  be  completely  interpreted  theoretically. 

O.  D.  S. 

Coincidence  measurements  with  a-  and  p-rays 
from  radioactive  arsenic.  F.  Norling  (Z.  Physik, 
1938,  111,  158 — 164). — (3-y  coincidences  in  the 

radioactive  transformation  of  76As  (half-life  period 
26  hr.)  into  76Se  have  been  measured  with  Pb 
filters  of  thickness  0 — 0-4  g.  per  sq.  cm.  p-y  coinci¬ 
dences  appear  to  be  associated  with  both  components 
of  the  spectrum  although  the  no.  of  p-y  coincidences 
per  1000  p-particles  decrease  slightly  with  increasing 
p -energy.  Results  are  discussed.  H.  C.  G. 

Production  of  pairs  in  nitrogen  by  y- rays. 
L.  V.  Groschev  and  I.  M.  Frank  (Compt.  rend. 
Acad.  Sci.  U.R.S.S.,  1938,  20,  273— 275) —A.  max.  in 
the  no.  of  pairs  produced  in  N2  by  radiation  from 
Th-C"  occurs  at  1600  e.kv.  The  average  distribution 
of  positrons  and  electrons  according  to  energy  is  in 
accordance  with  the  Bethe  and  Heitler  theory,  but 
their  individual  distributions  are  asymmetrical. 
The  mean  energy  of  positrons  is  >  that  of  electrons 
and  the  difference,  ~ 200  e.kv.,  is  >  the  val.  calc, 
from  the  effect  of  nuclear  charge.  0.  D.  S. 

Absorption  of  y- rays  by  barium  sulphate, 
gypsum,  water,  and  flesh.  J.  S.  Rogers  (Brit. 
J.  Radiol.,  1934,  7,  176—186). — Penetration  data  are 
recorded.  Ch.  Abs.  (e) 

Effect  of  the  shutter  on  the  absolute  determin¬ 
ation  of  the  r.  unit.  C.  Konig  (Physikal.  Z.,  1939, 
40,  46 — 65).— The  effect  of  secondary .  radiation 


emitted  by,  and  the  transmission  of,  the  shutter  on  the 
determinations  of  ionisation  produced  by  X-rays  is 
considered  in  relation  to  standardisation  of  the  X-ray 
dose.  *•  A.  J.  M. 

Neutrons  in  cosmic  ultra-radiation.  E.  Fun- 
FER  (Z.  Physik,  1938,  111,  351 — 356). — By  measure¬ 
ments  with  a  counter  at  various  heights  above  sea 
level,  with  and  without  a  borax  shield,  it  is  established 
that  the  no.  of  jieutrons  per  min.  increases  rapidly 
with  height,  and  more  rapidly  than  the  increase  in 
total  intensity  of  cosmic  radiation  or  activity  of 
showers.  The  no.  of  neutrons  measured  per  unit 
time  with  a  given  counter  is  dependent  on  the  nature 
of  materials  in  its  vicinity.  L.  G.  G. 

Composition  of  cadmium  radiation  excited  by 
slow  neutrons.  R.  Fleischmann  (Z.  Physik,  1938, 
111,  281—291). — Absorption  and  coincidence 
measurements  are  reported  and  the  emission  of  elec¬ 
trons  from  Cd  is  investigated.  Thin  Cd  films  emit  few 
primary  electrons;  the  coeff.  of  the  inner  photo¬ 
effect  +  pair  formation  is  ^(0*18^:0*12)  X  10~2. 

H.  C.  G. 

Angular  distribution  of  transmuted  particles 
in  the  transformations  D  +  D  —  +  p  and 

+  p  =  ®Be  +  a.  H.  Neuert  (Physikal.  Z., 
1938,  39,  890 — 892). — The  unsymmetrical  distribu¬ 
tion  of  the  transmuted  nuclei  in  the  processes. 
D(D ;  £)3H  and  1:LB(^ ;  a)8Be  depends  to  a  con¬ 
siderable  extent  on  the  energy  of  the  colliding 
particles.  The  investigations  were  carried  out  with 
potentials  up  to  200  kv.  A.  J.  M. 

Angular  distribution  of  protons  emitted  in  the 
process  6Li  -f  D  ->  7Li  +  1H.  H.  Neuert  (Natur- 
wiss.,  1939,  27,  30). — Investigation  of  the  processes 
GLi  +  D  -X  7Li  +  *H  or  ->  7Li  +  XH  +  y  wdth  pro¬ 
portional  counters  show's  that  for  potentials  of  200 — 
300  kv.  there  is  a  considerable  variation  in  the 
abundance  of  protons  emitted  at  different  angles. 
More .  particles  are  emitted  in  the  direction  of  the 
positive  rays  than  perpendicular  to  them.  The 
abundance  ratio  increases  with  increasing  energy  of 
the  deuterons,  and  reaches  the  val.  1*7  for  the  process 
6Li  +  D  ->  7Li  +  at  290  kv.  Protons  from  the 
less  frequently  occurring  process,  6Li  +  D  ->  7Li  + 
1H  -f-  y,  with  a  range  of  approx.  25  cm.  show  the  same 
angular  distribution  over  the  range  of  potentials  used 
above.  A.  JVM. 

Resonance  processes  in  the  disintegration  of 
boron  by  protons.  B.  Waldhan,  R.  C.  Waddel, 
D.  Callihan,  and  W.  A.  Schneider  (Physical  Rev., 
1938,  [ii],  54,  1017— 1020).— The  yields  of  long-range 
a-particles  and  y-rays  from  the  disintegration  of  B  by 
protons  of  energy  150—195  e.kv.  were  measured 
simultaneously.  Curve  shapes  indicate  that  the  yields 
for  the  two  processes  are  proportional  and  that  the 
resonances  occur  at  approx,  the  same  voltage,  165 ±4 
e.kv.,  as  determined  by  a-particle  yield.  Both 
resonance  processes  probably  involve  the  same  level 
in  the  excited  12C  nucleus.  Oppenheimer's  theoretical 
deductions  (cf.  A.,  1938, 1,  290)  are  discussed. 

N.  M.  B. 

Internal  targets  in  the  cyclotron.  R.  R. 
Wilson  and  M.  D.  Kamen  (Physical  Rev.,  1938,  [ii]. 
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54,  1031 — 1036).— The  large  circulating  ion  current  in 
the  cyclotron  has  been  utilised  to  produce  a  high 
concn.  of  very  active  radioactive  Fe  and  P. 
Technique  for  the  enhancement  of  yields  of  radio¬ 
active  materials  is  discussed  in  detail.  N.  M.  B. 

Proton-induced  radioactivities.  II.  Nickel 
and,  copper  targets.  C.  Y.  Strain.  III.  Zinc 
and  selenium  targets.  J.  H.  Buck  (Physical  Rev., 
1938,  [ii],  54, 1021—1025, 1025—1030 ;  cf.  A.,  1938, 1, 
291).— II.  Ni  bombarded  with  6-3-Me.v.  protons 
shows  activities  of  half-lives  10*5±0*6  min.,  3*4±0*3 
hr.,  and  12 -8 ±0-8  hr.,  corresponding  with  known 
periods  of  62Cu,  6}Cu,  and  MCu,  respectively.  The 
corresponding  p-ray  energies  obtained  by  the  absorp¬ 
tion  method  are  2*8, 1-2,  and  0*68  Me.v.  Thick  target 
excitation  curves  are  given.  Cu  bombarded  with 
6*3-Me.v.  protons  shows  activities  of  half-lives 
38-3 ±0*5  min.  and  235±20  days,  due  to  63Zn  and 
65Zn,  respectively.  The  ^Zn  positrons  have  2*3±0*15 
Me.v.  max.  energy.  A  thick  target  excitation  curve 
shows  a  threshold  proton  energy  of  4*1  ±0*1  Me.v. 
Average  (thick  target)  cross-section  for  the  ^Cu 
(p ;  n)  wZn  reaction  is  0*28  X  10"25  sq.  cm. ;  for  protons 
of  energy  6*1  Me.v.  it  is  0*95  X 10~25  sq.  cm. 

III.  Zn  bombarded  with  6*5-Me.v.  protons  shows 
activities  of  half-lives  18*0±0*5  min.,  72  ±4  min., 
9*4±0*2  hr.,  and  84*4±2*0  hr.,  corresponding  with 
70Ga,  68Ga,  C6Ga,  and  67Ga,  respectively,  and  a  new 
period  48 ±2  min.  assigned  to  64 Ga.  Thick  target 
curves  for  MGa,  68Ga,  and  70Ga  are  given.  Se  bom¬ 
barded  with  6*3-Me.v.  protons  shows  activities  of 
half-lives  6*3 ±0*2  min.,  17*4±0*5  min.,  4*4±0*3  lir., 
and  33±1  hr.,  corresponding  with  78Br,  ^Br  (2),  and 
82Br,  respectively.  80Br  threshold  discrepancies  (cf. 
Snell,  A.,  1938,  I,  8)  are  confirmed.  Thick  and  thin 
target  excitation  curves  are  given.  The  cross-section 
for  the  production  of  the  ^Br  isomerides  by  the  80Se 
{p  ;  n)  reaction  is  0*82  x  10~25  for  short  and  0*22  x  10-25 
sq.  cm.  for  long  periods,  at  6*3-Me.v.  proton  energy. 
The  ratio  of  the  two  cross-sections  rises  from  3*6  at 
6*3  Me.v.  to  >200  at  3*2  Me.v.  N.  M.  B. 

Detection  and  behaviour  of  the  alkaline-earth 
metals  produced  by  irradiation  of  uranium  by 
neutrons.  0.  Hahn  and  F.  Strassmann  (Natur- 
wiss.,  1939,  27, 11 — 15). — Three  isomeric  Ra  nuclei  are 
formed  in  the  first  instance  by  irradiation  of  U  by 
neutrons  (cf.  A.,  1939,  I,  5).  They  are  detected,  and 
their  half-life  periods  are  determined,  by  co-pptn.  with 
BaCl2  in  the  presence  of  cone.  HC1.  Ra  II,  Ra  III, 
and  Ra  IV  have  half-life  periods  14±2  min.,  86 ±6 
min.,  and  250 — 300  hr.,  respectively.  A  further 
isomeric  Ra  nucleus,  Ra  I,  may  also  exist  as  the 
parent  substance  of  the  unstable  Ac  isotope  (half-life 
~3  min.).  Its  half-life  is  <1  min.  When  attempts 
were  made  to  enrich  Ra  II,  III,  and  IV  by  fractionally 
crystallising  the  mixture  with  BaCl2,  the  activity  was 
uniformly  distributed  in  all  the  Ba  fractions,  and  no 
enrichment  could  be  effected,  in  contrast  to  results 
obtained  with  Ra  itself  and  the  Ra  isotopes  MsTht  and 
Th-X  It  follows  that  the  isomeric  Ra  II,  III,  and  IV 
have  the  properties  of  Ba,  An  isomeric  Ac  nucleus, 
Ac  II,  the  product  of  P-ray  disintegration  of  Ra  II,  is 
shown  to  have  the  properties  of  La.  A.  J.  M. 
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Nuclear  isomerism  :  application  of  the  method 
of  coincidence  counting  to  the  investigation  of 
the  y-rays  emitted  by  uranium-Z  and  the  radio¬ 
active  silver  106Ag.  N.  Feather  and  J.  V.  Dun- 
worth  (Proc.  Roy.  Soc,,  1938,  A,  168,  566 — 585). — 
The  application  of  the  method  of  coincidence  counting 
by  electrical  means  to  the  study  of  the  time- correlation 
of  nuclear  processes  is  described.  The  investigation  of 
the  y-rays  from  U-Z  shows  that  the  emission  of  two 
quanta  in  succession  occurs  in  a  very  large  fraction  of 
disintegrations.  The  long-lived  modification  of  106Ag 
emits  4  or  5  quanta  in  succession.  G.  D.  P. 

What  are  cosmic-rays  ?  W.  F.  G.  Swann  (J. 
Franklin  Inst.,  1938,  226,  757 — 796). — A  crit.  survey 
of  contemporary  experimental  and  theoretical 
evidence  is  given,  and  a  new  form  of  theory  based  on 
the  principle  that  large  energy  losses  can  occur  from 
the  primary  rays  is  developed.  N.  M.  B. 

Secondary  actions  of  the  weak  and  penetrating 
components  of  ultra-radiation.  B.  Trumpy  (Z. 
Physik,  1938,  111,  338 — 344). — The  radiation  was 
passed  through  an  automatic  Wilson  cloud  chamber 
divided  into  compartments  with  sheet  Pb.  The 
various  secondary  reactions  thus  observed  are 
discussed.  H.  C.  G. 

Penetrating  component  of  cosmic  radiation. 
P.  H.  Clay  (Physica,  1939,  6,  82 — 83). — Differing 
absorption  curves  above  and  below  an  atm.  depth  of 
60  m.  H20  can  be  explained  by  decay  of  barytrons 
according  to  Heisenberg  and  Euler’s  theory. 

L.  J.  J. 

Energy-rich  nuclear  process  of  ultra-radiatipn. 

E.  M.  Schopper  and  E.  Schopper  (Physikal.  Z.,  1939, 
40,  22 — 26). — Traces  of  heavy  particles  and  trans¬ 
mutation  products  of  nuclei  produced  by  ultra-radia¬ 
tion  were  obtained  directly  in  a  photographic  emulsion. 
The  energy  and  type  of  particle  concerned  are  obtained 
from  the  grain  density  of  the  trace.  Traces  of  protons 
and  a-particles  were  obtained  in  addition  to  those  of 
energy-rich  nuclei.  A.  J.  M. 

Theory  of  coincidence  experiments  on  cosmic 
rays.  N.  Arley  (Proc.  Roy.  Soc.,  1938,  A,  168, 
519 — 546). — A  theoretical  investigation  of  the  cascade 
theory  of  showers  gives  satisfactory  agreement  with 
experiment  for  the  absorption  and  the  Rossi  transition 
curves.  The  no.  of  electrons  having  energy  <  the  crit. 
energy  of  the  shower-producing  material  is  calc, 

G.  D.  P. 

World-wide  changes  in  cosmic-ray  intensity. 
S.  E.  Forbush  (Physical  Rev.,  1938,  [ii],  54,  975 — 
988).— Continuous  data  over  17  months  obtained  at 
four  widely  separated  localities  are  plotted  and 
co-ordinated  and  results  are  discussed  compre¬ 
hensively.  N.  M.  B. 

Theory  of  effect  of  earth's  magnetic  field  on 
cosmic  rays,  (a)  M.  S.  Vallarta.  (b)  W.  F.  G. 
Swann",  (c)  T.  H.  Johnson,  (d)  S.  A.  Korff  (J. 
Franklin  Inst.,  1939,  227,  1 — 35). — (a)  A  summary  of 
results  obtained  by  analysis  of  the  motion  of  charged 
particles  in  the  earth’s  magnetic  field  is  given.  The 
main  cone,  within  which  particles  of  a  given  energy 
may  arrive  at  a  given  point  on  the  earth’s  surface,  the 
shadow  cone,  outside  which  no  particles  of  a  given 
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energy  can  reach  a  given  point  on  the  earth,  and  the 
penumbra  between  the  two  cones  within  which  certain 
directions  are  allowed,  are  discussed.  The  longitude 
and  latitude  effects  and  the  effect  of  galactic  rotation 
are  also  considered.  The  effect  of  the  sun’s  permanent 
magnetic  field  on  cosmic  ray  intensity  is  mentioned. 

(b)  Criticism  of  part  of  the  above  paper  is  offered. 

(c)  Criticism  of  the  above  paper  in  respect  of  state¬ 
ments  on  the  longitude  effect  is  made. 

(d)  The  longitude  effect  of  cosmic  rays  is  discussed. 

The  effect  is  about  4%  at  sea-level,  and  remains  at  this 
val.  up  to  ~3-5  m.  H20  equiv.,  above  which  it 
increases,  reaching  25^:10%  at  an  elevation  corre¬ 
sponding  with  1  m.  H20.  A.  J.  M. 

Geomagnetic  effects  and  their  bearing  on  the 
fundamental  problems  of  the  cosmic-ray  in¬ 
vestigation.  T.  H.  Johnson  (J.  Franklin  Inst., 
1939,  227,  37 — -58) . — The  variation  of  cosmic-ray 
intensity  with  latitude  and  longitude  is  discussed,  and 
the  evidence  concerning  the  nature  of  the  primary 
cosmic  radiation  afforded  by  geomagnetic  effects  is 
summarised.  The  reasons  for  supposing  the  soft 
component  to  be  made  up  of  equal  nos,  of  positive  and 
negative  particles,  the  penetrating  radiation  to  be 
entirely  positive,  and  the  radiation  in  external  space  to 
be  neutral  are  given.  The  origin  of  the  primary 
penetrating  radiation  is  discussed  and  it  is  supposed 
that  heavy  electrons  are  produced  when  high-energy 
protons  collide  with  matter.  A.  J.  M. 

Identification  of  Hoffmann  collisions  with 
electron  showers  produced  by  cosmic  rays.  A. 
Dauvillier  (Compt.  rend.,  1938,  207, 1392 — 1393). — 
Simultaneous  recording  by  an  ionisation  chamber 
(N2  or  A  at  90 — 100  atm.)  and  by  triple  coincidence 
counters  shows  that  Hoffmann  collisions  are  due  to 
cosmic  showers.  Collisions  causing  liberation  of 
25  X  106  ion-pairs,  representing  an  energy  of  0-4  X 
109  e.v.,  have  been  observed.  A.  J.  E.  W. 

Multiple  transmutation  of  atomic  nuclei  by 
cosmic  rays.  Results  from  154  transmutation 
“stars”  on  photographic  plates.  H.  Wam- 
bacher  (Physikal.  Z.,  1938,  39,  883 — 890). — At. 
nuclei  in  the  emulsions  of  photographic  plates  were 
transmuted  by  long  exposure  to  cosmic  rays.  The 
nuclear  particles  produce  black  traces  on  the  emulsion, 
the  intensity  of  which  is  a  measure  of  the  ionising 
power  of  the  transmuted  particles.  By  the  examin¬ 
ation  of  long  tracks  an  empirical  curve  showing  the 
connexion  between  grain  density  and  range  of  the 
particles  is  obtained.  The  energy  of  the  particles, 
which  were  produced  from  the  following  atoms  in  the 
film  in  order  of  frequency :  C,  O,  N,  Br,  Ag,  S,  was 
determined  from  the  curve.  154  1 4  stars  ”  with  3 — 14 
tracks  were  investigated.  The  sum  of  the  proton 
energies  of  each  star  amounted  to  about  150  Me.v. 
There  was  a  definite  displacement  of  the  energy 
distribution  of  the  emitted  particles  with  rising  temp, 
of  the  nuclei.  A.  J.  M. 

Electromagnetic  energy  of  a  point  charge. 
M.  H.  L.  Pryce  (Proc.  Roy.  Soc.  1938,  A,  168,  389 — 
401). — Two  difficulties  are  met  with  in  the  point 
model  of  an  electron ;  the  first  is  that  the  field  becomes 
infinite  at  the  charge,  and  the  second  that  the  ordinary 


expression  leads  to  infinite  electromagnetic  energy  in 
the  neighbourhood  of  the  charge.  The  author  shows 
that  the  latter  difficulty  can  be  removed.  G.  D.  P. 

Experimental  investigation  of  de  Broglie’s 
equation.  J.  G.  Tappert  (Physical  Rev.,  1938,  [ii], 
54,  1085 — 1088). — By  means  of  an  experiment  in 
which  a  beam  of  cathode  rays  is  kept  at  const, 
deflexion  in  an  electrostatic  field  and  the  relation 
between  the  intensity  of  the  deflecting  field  and  the  de 
Broglie  X  determined,  the  validity  of  the  equation  is 
demonstrated  for  24 — 64-e.kv.  electrons. 

N.  M.  B. 

Potential  barriers  and  the  solution  of  the 
Schrodinger  equation.  M.  Datzeff  (Ann.  Phy¬ 
sique,  1938,  [xi],  10,  583 — 673).- — Mathematical.  For 
the  case  of  one  dimension,  any  potential  barrier  is 
resolved  into  a  series  of  rectangular  barriers,  and  the 
relation  of  the  problem  with  wave  theory  is  developed 
leading  to  two  solutions  of  the  Schrodinger  equation, 
one  of  these  being  identical  with  the  Brillouin-Wentzel 
approximation.  The  barrier  method  is  generalised  for 
the  solution  of  the  wave-equation  for  two  particles, 
and  a  solution  of  the  Dirac  equation  in  the  case  of  a 
single  variable  is  derived.  N.  M.  B. 

Wave -mechanical  problem  of  two  centres.  N. 
Svartholm  (Z.  Physik,  1938,  111,  186 — 194). — A 
survey  of  the  various  types  of  solution  for  the  wave- 
mechanical  problem  of  two  centres  together  with  a 
new  calculation  of  the  ground  state  of  the  ionised  H2 
mol.  by  means  of  an  explicit  wave  function. 

H.  C.  G. 

The  elementary  particle.  W.  Wilson  and 
(Miss)  J.  Cattermole  (Phil.  Mag.,  1939,  [vii],  27, 
84 — 93). — Mathematical.  The  theory  developed  re¬ 
quires  that  the  creation  of  an  electron  (e.g.,  when  a 
p -particle  is  emitted  in  radioactive  disintegration) 
must  be  associated  with  that  of  a  positron  which 
remains  in  the  nucleus.  Spin  momentum  is  con¬ 
served  without  the  need  of  the  neutrino.  J.  A.  K. 

Neutron-proton  scattering.  K.  C.  Kar  and  D. 
Bash  (Phil.  Mag.,  1939,  [vii],  27,  76 — 83). — Theoreti¬ 
cal  treatment  of  the  binding  energy  of  the  deuteron 
and  the  scattering  of  neutrons.  J.  A.  K. 

Nuclear  two-body  variational  problem.  W. 
Rarita  and  Z.  I.  Slawsky  (Physical  Rev.,  1938, 
[ii],  54,  1053—1054;  cf.  A.,  1937,  I,  391).— Mathe¬ 
matical.  It  is  shown  that  for  calculations  in  nuclear 
problems  the  variational  method  is  accurate  and 
rapidly  convergent.  N.  M.  B. 

Spacing  of  energy  levels  in  light  nuclei.  L. 
Motz  and  E.  Feenberg  (Physical  Rev.,  1938,  [ii], 
54,  1055 — 1059). — From  considerations  based  on 
the  single-particle  model  statistical  data  and  analyses 
for  light  nuclei  ( A  ^16)  are  tabulated  and  discussed. 

N.  M.  B. 

Isomerism  of  the  nuclei  of  uranium-Z  and 
uranium-X2.  N.  N.  Dmitriev  (Compt.  rend.  Acad. 
Sci.  U.R.S.S.,  1938, 20, 289 — 291). — Using  the  formula 
of  Bethe  (A.,  1938, 1,  7)  and  the  energy  level  scheme  of 
Feather  and  Bretscher  (ibid.,  338),  the  excitation 
energy,  e,  and  the  difference  of  spin  vals.,  I,  between 
the  level  of  U-Z  and  the  ground  level  of  U-X2  are 
calc. ;  e,  51-2  e.kv.  and  Z,  4.  0.  D.  S. 
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Binding  energy  of  160.  W.  J.  Kroeger  (Phys¬ 
ical  Rev.,  1938,  [ii],  54,  1048—1053;  cf.  Inglis,  A., 
1938,  I,  383). — Mathematical.  A  perturbation  cal¬ 
culation  giving  first-,  second-,  and  third-order  con¬ 
tributions  to  the  binding  energy  is  developed. 

N.  M.  B. 

Wave  mechanics  of  the  heavy  electron.  J. 
G6heniau  (Compt.  rend.,  1938,  207,  1173 — 1175). — 
The  current-density  vector  and  characteristic  mag¬ 
netic  moment  are  considered,  the  heavy  electron 
being  represented  by  1G  <I>no  wave  functions. 

A.  J.  E.  W. 

Calculation  of  the  position  and  width  of  the 
energy  band  of  the  valency  electrons  in  alkali 
metals.  P,  Gombas  (Z.  Physik,  1938,  111,  195 — 
207). — A  method  of  calculation  based  on  the  Ritz 
approximation  is  developed  and  applied  to  metallic 

K.  The  first  three  approximations  are  worked  out 
and  the  convergence  of  the  process  is  demonstrated. 
In  the  third  approximation  the  vals.  —6*04  e.v.  for 
the  lower  edge  and  +0*28  e.v.  for  the  upper  edge  are 
obtained  for  the  energy  band  of  K.  H.  C.  G. 

Problem  of  electron  interaction  in  metals. 

L.  E.  Gurevitch  (Compt.  rend  Acad.  Sci.  U.R.S.S., 

1938,  20,  355 — 360), — Mathematical.  F.  J.  G. 

Equations  capable  of  representing  a  photon. 

J.  Roubaud-Valette  (Compt.  rend.,  1938,  207, 
1177 — 1180). — Mathematical.  A  representation  in 
five  dimensions  is  developed.  A.  J.  E.  W. 

Relations  between  the  theory  of  the  photon 
and  the  theory  of  the  heavy  electron.  (Mme.) 

M.  A.  Tonnelat  (Compt.  rend.,  1938,  207,  1180 — 

1182). — Mathematical.  A.  J.  E.  W. 

Symbolical  equation  combining  the  equations 
of  the  mesotron  (heavy  electron) ,  those  of  Kemmer 
and  of  Klein  and  Gordon,  and  L.  de  Broglie’s 
equations  of  the  photon.  A.  Proca  (Compt.  rend., 
1938,  207,  1182 — 1184). — Mathematical. 

A.  J.  E.  W. 

Rotational  structure  of  the  32  ->  3n  bands  of 
BF.  F.  W.  Paul  and  H.  P.  Knauss  (Physical  Rev., 
1938,  [ii],  54,  1072—1077 ;  cf.  A.,  1936,  775).— Full 
data  in  the  rotational  analysis  of  the  (0,0),  (0,1), 
(0,2),  and  (1,0)  bands  of  the  A  system  of  BF  are 
tabulated.  Interpretation  and  calc,  consts.  are 
given.  N.  M.  B. 

Band  spectrum  of  aluminium  fluoride  A1F. 
T.  Yuasa  (Sci.  Rep.  Tokyo  Bunrika  Daigaku,  1938, 
3,  A,  239 — 248). — The  band  spectrum  of  A1F,  excited 
by  vaporising  A1F3  or  AlF3,3NaF  at  700°  and  2 — 3 
mm.  pressure,  was  photographed  in  the  region 
4176 — 3187  a.  Full  data  and  vibrational  analyses 
are  tabulated  and  consts.  are  calc.  The  computed 
lower  level  nuclear  distance  is  1-625  a.,  a  val.  inter¬ 
mediate  between  those  for  SiN  and  SiF,  and  ap¬ 
proximating  to  the  val.  1-62  a.  of  the  isoelectronic 
mol.  SiO.  N.  M.  B. 

Spectrum  of  lead  hydride.  W.  W.  Watson 
(Physical  Rev.,  1938,  [ii],  54,  1068— 1071).— From 
a  Pb  arc  in  H2  at  4 — 5  atm.  pressure,  a  “  many- 
lined  ”  spectrum  in  the  region  5000 — 7000  A.  due  to 
PbH  was  produced.  Assignments  of  nearly  all  the 
lines  to  10  bands  constituting  a  2  2  ->  £2  transition 


between  an  upper  state  of  low  stability  and  a  stable 
ground  state  (co*  =  1565-2,  Be  =  4-972)  are  tabulated. 
Strong  interaction  with  other  states  is  shown. 

N.  M.  B. 

Analysis  and  interpretation  of  the  spectra  of 
neodymium  salts.  H.  Ewald  (Ann.  Physik,  1939, 
[v],  34,  209 — 236). — The  absorption  spectra  at  liquid 
H2  temp,  of  Zn3Nd2(N03)12,24H20  (I), 
Mg3Nd2(N03)12,24H20,  Nd(N03)3,6H20, 
Nd2(S04)3,8H20,  Nd(Br03)3,9H20,  and  NdCl3,6H20, 
and  in  most  cases  of  the  corresponding  salts  with  D20 
of  crystallisation,  have  been  measured.  The  strong 
sharp  lines  are  identified  with  electronic  transitions ; 
the  weak  sharp  lines  with  combinations  of  electronic 
transitions  with  anion,  or  H20,  vibrations  ;  and  the 
weak  diffuse  lines,  the  position  of  which  is  strongly 
influenced  by  isomeric  substitution  in  the  mol.,  with 
combinations  of  electronic  transitions  with  lattice 
vibrations  (cf.  Van  Vleck,  A.,  1937,  I,  165).  XX  are 
tabulated  for  (I)  from  4800  to  7450  A.  O.  D.  S. 

Absorption  spectra  of  complex  platinum  com¬ 
pounds.  A.  V.  Babaeva  (Compt.  rend.  Acad.  Sci. 
U.R.S.S.,  1938,  20,  365— 368).— The  ultra-violet 
absorption  spectra  of  a  no.  of  complex  Pt  salts  have 
been  determined.  [Pt(NH3)4]Cl2  shows  a  single 
band,  max.  290  mfx.  Replacement  of  NH3  by  Cl  or 
N02  gives  rise  to  a  new  band,  max.  335 — 340  nijju 
In  addition  all  Cl  complexes  show  a  steep  rise  at 
>450  ni|jL.,  and  all  complexes  containing  N  in  an 
acido-group  show  a  narrow  band,  max.  265  mpu 
The  spectra  of  cis -  and  /rons-isomerides  differ  only 
slightly.  F.  J.  G. 

Emission  of  short  ultra-violet  radiation  during 
formation  of  structures.  A.  I.  Rabinerson  and 
M.  V.  Filippov  (J.  Phys.  Chem.  Russ.,  1938,  11, 
688 — 701). — When  Fe(OH)3,  V205,  or  Na  oleate  is 
pptd.  by  Na2S04,  KC1,  or  NaCl  respectively,  radiation 
is  emitted.  Like  mitogenetic  radiation,  it  can  be 
detected  by  a  Geiger  counter  or  by  yeast.  Addition 
of  H20  alone  to  the  sol  or  the  salt  solution  has  no 
effect.  Coagulation  of  As2S3  by  NaCl  involves  no 
radiation.  J.  J.  B. 

Light  absorption  of  hydrocarbons  on  the  basis 
of  quantum  mechanics.  T.  Forster  (Physikal. 
Z.,  1938,  39,  925 — 928). — It  is  possible  by  means  of 
Slater’s  approximation  method  of  quantum  mechanics 
to  obtain  a  qual.  expression  for  the  position  of  the 
ultra-violet  and  visible  absorption  ranges  of  hydro.- 
carbons.  For  a  series  of  condensed  ring  systems, 
including  C6HB,  C10H8,  anthracene,  naphthacene, 
pentacene,  phenanthrene,  and  pyrene,  quant,  treat¬ 
ment  gives  good  agreement  with  experimental  data. 

A.  J.  M. 

Ultra-violet  absorption  spectra  of  normal 
propyl  and  butyl  iodides.  G.  Milazzo  (Gazzetta, 
1938,  68,  747—763;  cf.  A.,  1936,  1048).— A  more 
detailed  description  of  the  absorption  spectra  of 
PrttI  and  Bu°I  in  the  region  2120—1950  a.  Band 
frequencies  are  recorded,  and  the  possible  electronic 
and  vibrational  states  involved  are  discussed.  A 
comparison  is  made  with  the  absorption  spectra  of 
Mel  and  EtL  0.  J.  W. 
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Ultra-violet  absorption  spectra  of  isopropyl 
and  tertiary  butyl  iodides.  G.  Mxlazzo  (Gazzetta, 

1938,  68,  763 — 778;  cf.  preceding  abstract). — The 

absorption  spectra  of  Pr^I  and  BuyI  have  also  been 
studied  and  discussed.  For  these  two  compounds 
a  series  of  oscillations  in  which  the  I  atom  does  not 
take  part  have  been  found.  0.  J.  W. 

Determination  of  constitution  on  the  basis  of 
spectra  of  solutions.  H.  Ley  and  H.  Specker 
(Ber.,  1939,  72,  [B],  192— 202).— The  effects  of 
substitution  and  of  salt-formation  on  absorption 
spectra  are  discussed  with  special  reference  to  lactam- 
lactim  tautomerism,  and  the  conclusion  is  reached 
that  such  measurements  will  not  necessarily  afford 
a  distinction.  Extinction  curves  from  1800  to 
3600  a.  are  recorded  for  MeOH  solutions,  with  and 
without  the  addition  of  NaOMe,  of  NPhlCMe-NHPh, 
benziminazole,  1:2:  3-benztriazole,  and  carbostyril 
(also  in  aq.  NiiOH),  and  for  MeOH  solutions  of  N- 
and  O- methylcarbostyril,  NHICPh-OEt,  NH2Bz, 
NHBzMe,  NBzMe2,  NH2Ph,  NHPhMe,  and  NPhMe2. 

F.  J.  G. 

Structure  of  rhodamines  from  their  absorp¬ 
tion  spectra.  (Mme.)  P.  Ramart-Lucas  (Compt. 
rend.,  1938,  207,  1416 — *1418). — Similarity  of  the 
absorption  spectra  (6000 — 2500  a.)  enables  similar 
p-quinonoid  structures  to  be  assigned  to  rhodamine 
bases,  salts,  and  esters.  Lactone  and  carbinol 
structures  are  proposed  for  the  colourless  anhyd.  and 
hydrated  bases.  A.  J.  E.  W. 

Emission  of  ultra-violet  rays  by  chemical 
reactions.  R.  Audubert  (Trans.  Faraday  Soc., 

1939,  35,  197—204;  cf.  A.,  1938,  I,  230).— A  review 

of  reactions  which  take  place  with  the  emission  of 
ultra-violet  radiation  with  particular  reference  to  the 
photogenic  reactions  accompanying  the  thermal 
decomp,  of  azides.  W.  R.  A. 

New  Coriolis  perturbation  in  the  methane 
spectrum.  I.  Vibrational-rotational  Hamil¬ 
tonian  and  wave  functions.  II.  Energy  levels . 
H.  A.  Jahn  (Proc.  Roy.  Soc.,  1938,  A,  168,  469 — 
495,  495 — 518). — The  infra-red  absorption  band  of 
the  low-frequency  fundamental  vibration  (v4)  of 
CH4  has  a  rotational  structure  more  complex  than 
would  be  expected  for  such  a  simple  mol.  It  is  shown 
that  this  complexity  is  consistent  with  a  regular 
tetrahedral  model.  The  rotational  levels  of  the 
vibration  v4  are  perturbed  by  the  rotational  levels  of 
the  next  nearest  vibration  v2  to  produce  the  observed 
spectrum.  In  Part  I  the  Coriolis  (or  vibrational 
gyroscopic)  coupling  terms  in  the  Hamiltonian  are 
derived  and  the  wave  functions  are  deduced.  Tetra- 
hedrally  irreducible  harmonic  functions  are  tabulated 
up  to  the  10th  quantum  no.  In  Part  II  the  perturb¬ 
ations  of  v4  are  calc.  G.  D.  P. 

Infra-red  absorption  spectra  of  aliphatic  and 
aromatic  carbon  compounds.  II.  P.  Lambert 
and  J.  Lecomte  (Ann.  Physique,  1938,  [xi],  10,  503 — 
582;  cf.  A.,  1933,  113). — With  improved  technique 
and  a  new  recording  spectrometer,  investigations  in 
the  region  7 — 20  g.  were  made  for  about  50  org. 
compounds.  Transmission  curves  and  band  position 
diagrams  are  given  and  discussed.  A  direct  relation 


between  chemical  structure  and  the1  positions  of 
infra-red  absorption  max.  is  found  and  can  be  applied 
to  identifications.  Results  are  interpreted  with  the 
help  of  the  theory  of  mol.  vibrations  and  the  relations 
of  the  spectra  to  those  of  other  derivatives  are  shown. 

N.  M.  B. 

Structure  of  the  O-H  bands  in  the  vapours  of 
halogen-substituted  alcohols.  L.  R.  Zumxvalt 
and  R.  M.  Badger  (J.  Chem.  Physics,  1939,  7,  87).— 
The  third  harmonic  of  the  O-H  band  of  primary 
alcohols  is  a  doublet  (10,510  and  10,460  cm.-1)  (A., 
1937,  I,  9).  In  CH2ChCH2'OH  (I)  and 
CH2Br*CH2*OH  an  additional  doublet  appears  at 
10,367  and  10,318  cm.-1,  whilst  in  trimethylene 
chloro-  and  bromo-hydrin  the  spectrum  is  identical 
with  that  of  the  primary  alcohol.  Propylene  chloro- 
hydrin  gives  an  intense  component  at  10,326  cm.-1 
in  addition  to  the  ordinary  band  of  a  sec.  alcohol  at 
10,460  cm.**1  In  0H*CH(CH2C1)2  two  intense  bands 
at  10,243  and  10,325  cm.-1  appear  and  the  charac¬ 
teristic  bands  of  sec.  alcohols  are  undetectable.  The 
influence  of  temp,  on  the  relative  intensities  of  O-H 
band  components  has  been  investigated.  PraOH  is 
unaffected  and  thus  the  energy  difference  between 
the  mol.  configurations  corresponding  with  the  two 
components  of  the  doublet  is  <  800  g.-cal.  The 
intensity  of  the  primary  alcohol  doublet  of  (I)  increases 
greatly  with  increasing  temp,  but  the  intensity  of  the 
strong  band  at  10,367  cm.*1  is  diminished,  indicating 
that  the  configuration  corresponding  with  it  is  lower 
in  energy  than  those  responsible  for  the  doublet. 
The  estimated  difference  is  ~  2000  g.-cal.  The  data 
appear  to  indicate  differences  in  the  entropies  of 
different  “  tautomeric  ”  configurations  of  an  alcohol. 

W.  R.  A. 

Infra-red  absorption  spectrum  of  benzoic  acid. 
F.  T.  Wall  (J.  Chem.  Physics,  1939,  7,  87— 88).— In 
addition  to  the  band  at  4*46  [x.  recorded  by  Buswell 
et  al.  (A.,  1938,  I,  599)  another  band  at  4-83  {x.  has 
been  obtained  for  BzOD  in  CC14.  Thus  BzOD,  like 
BzOH,  has  two  peaks  due  to  H-bond  vibrations. 

W.  R.  A. 

Infra-red  transmission  of  several  organic 
compounds  near  the  m.p.  R.  Taschek  and  D. 
Williams  (J.  Chem.  Physics,  1939,  7,  11 — 13;  cf. 
A.,  1938,  I,  554). — Isochromatics  of  COPh2, 

CO(CH2Ph)2,  COPh*CH2Ph,  and  benzylideneaceto- 
phenone  have  been  studied.  For  COPh2  and 
COPh’CH2Ph  a  mesophase  appears  to  exist  near  the 
m.p.  W.  R.  A. 

Spectra  of  some  methane  derivatives  in  the 
far  infra-red.  M.  Parodi  (Compt.  rend.,  1938, 
207,  1196 — 1197). — XX  of  absorption  bands  (17 — 
65  jx.)  are  recorded  for  CH2X2,  CHX3  (X  =  Cl,  Br,  I), 
CC14,  and  CBr4.  Some  of  the  bands  are  identified 
with  vibrational  w ;  the  remainder  are  probably 
combination  w,  combination  occurring  in  some  cases 
with  w  inactive  in  the  infra-red.  A.  J.  E.  W. 

Statistical  analysis  of  trends  in  research  on 
the  Raman  effect.  J.  H.  Hibben  (Proc.  Indian 
Acad.  Sci.,  1938,  8,  A,  294—300).  W.  R.  A. 

Raman  effect  and  multiple  scattering  of  light. 
A.  Kastler  (Proc.  Ind.  Acad.  Sci.,  1938,  8,  A,  476 — 
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482). — The  effect  of  several  successive  scatterings  of 
light  has  been  theoretically  developed,  and  two 
methods  are  discussed  by  which  the  phenomena  can 
bo  observed.  W.  R.  A. 

Origin  of  new  low-frequency  Raman  lines  in 
solids.  J.  Gupta  (Indian  J.  Physics,  1938,  12, 
355—362). — Raman  spectra  of  crystals  of  Na  tartrate, 
tartaric  acid,  and  COPh2  have  been  measured  and 
compared  with  published  results  for  the  same  com¬ 
pounds  in  solution  (or  molten).  Certain  lines  were 
always  missing  in  the  solid,  but  with  tartaric  acid  and 
COPh2  additional  lines  were  observed  near  the 
Rayleigh  line.  It  is  concluded  from  a  consideration 
of  sp.  heats  that  the  new  lines  are  not  due  to  lattice 
vibrations,  and  weak  intermol.  forces  are  postulated 
instead.  J.  A.  K. 

Low-frequency  Raman  lines  in  organic 
crystals.  C.  S.  Venkateswaran  (Proc.  Ind.  Acad. 
Sci.,  1938,  8,  A,  448 — 459). — Low-frequency  Raman 
displacements  (20 — 130  cm.-1)  of  14  org.  solids  are 
given,  and,  for  some,  the  effect  of  temp,  up  to  the 
m.p.  on  the  position  and  breadth  of  the  lines  has  been 
investigated.  All  compounds  containing  the  C6H6 
nucleus  yield  4  lines.  These  lines  are  considered  as 
due  partly  to  translational  and  partly  to  rotational 
oscillations  of  the  mols.  in  definite  phase  relationship 
with  each  other.  Salol  glass  at  liquid  air  temp,  shows 
neither  a  <c  wing  ”  nor  any  line  near  the  Rayleigh 
line,  whereas  liquid  salol  gives  a  fairly  intense  “  wing.” 
This  observation  is  in  contradiction  to  the  hypothesis 
of  Gross  and  Vuks  that  the  liquid  state  is  quasi- 
cryst.  in  structure  and  that  “  wings  ”  in  liquids  are 
due  to  lattice  oscillation  (cf.  A.,  1937,  I,  283).  For 
liquid  COPh2,  Ph2,  and  Ph20  a  well-defined  band 
replaces  the  line  >100  cm.'1  in  the  solids,  which 
persists  at  high  temp,  and  in  dil.  solutions.  The 
band  is  attributed  to  a  deformational  oscillation  of 
the  two  C6H6  rings  against  each  other  within  the  mol. 
itself.  W.  R.  A. 

Coherent  modified  scattering  of  light.  (Sir) 
C.  Y.  Raman  and  C.  S.  Venkateswaran  (Nature, 
1938,  142,  1116). — An  explanation  of  the  effects 
observed  in  interferometric  studies  of  light  scattering 
in  fluids  and  solids  is  advanced.  It  is  suggested  that 
the  frequenc}'  of  the  scattered  light  is  the  sum  or 
difference  of  the  frequency  of  the  material  particles 
and  of  the  radiation  frequency.  In  general,  the 
scattered  light  should  exhibit  a  continuous  spectrum 
with  max.  of  intensity  depending  on  the  direction 
of  observation,  rather  than  discrete  frequencies  as 
suggested  by  Brillouin’s  theory.  L.  S.  T. 

Light-scattering  in  anisotropic  media.  H. 
Mueller  (Proc.  Ind.  Acad.  Sci.,  1938,  8,  A,  267 — 
274). — The  theory  of  Brillouin  scattering  of  light  in 
an  anisotropic  medium  is  developed,  and  from  it 
have  been  calc,  the  influence  of  a  uniform  elastic 
strain  on  the  intensity  and  depolarisation  factors  of 
the  light  scattered  by  glass.  These  quantities, 
which  change  rapidly  when  the  forced  birefringence 
reaches  a  magnitude  of  the  order  of  the  optical 
fluctuations  in  the  glass,  attain  saturation  vals. 
for  large  strains.  The  data  are  compared  with  those 


of  Krishnan  for  the  scattering  in  a  graphite  sol  under 
the  influence  of  a  magnetic  field  (cf.  A.,  1938,  1,  310). 

W.  R.  A. 

Depolarisation  of  unmodified  light-scattering 
in  liquids.  B.  D.  Saxena  (Proc.  Ind.  Acad.  Sci., 
1938,  8,  A,  460 — 475). — The  work  of  Ranganadham 
and  of  Rousset  has  been  critically  examined.  In 
contrast  to  Rousset,  it  is  concluded  that  normal 
liquids  show  a  definite  depolarisation  of  the  un¬ 
modified  scattering  p  which  is  considerably  <  that 
of  the  total  scattering  p'.  For  viscous  liquids,  PhOH, 
COPh2,  and  glycerol,  p'— p  is  relatively  small  at  room 
temp.,  and  p  diminishes  with  rising  temp.  For 
PhOH,  between  23°  and  175°,  p'  —  p  at  the  higher 
temp,  is  >  at  the  lower  temp.  W.  R.  A. 

Origin  of  the  continuum  in  Raman  spectra  of 
electrolytes.  L.  Giulotto  (Nuovo  Cim.,  1938,  15, 
273 — 278). — Raman  spectra  of  H20  and  of  solutions 
of  HN03,  KN03,  NaNOs,  and  LiN03  have  been 
measured.  The  intensity  of  the  continuous  Raman 
spectrum  varies  with  the  degree  of  hydration  of  the 
ions  and  is  attributed  to  oscillations  in  the  hydrated 
ion  complex.  O.  J.  W. 

Chart  of  the  Raman  bands  of  water  in  crystals. 
P.  G.  N.  Nayar  (Proc.  Indian  Acad.  Sci.,  1938,  8,  A, 
419 — 423). — The  Raman  bands  due  to  water  of 
crystallisation  have  been  investigated  for  16  sub¬ 
stances.  These  and  existing  data  are  reviewed. 

W.  R.  A. 

Raman  spectra  of  volatile  fluorides.  Applic¬ 
ations  of  Raman  spectra  to  chemical  problems. 
D.  M.  Yost  (Proc.  Indian  Acad.  Sci.,  1938,  8,  A,  333— 
340). — An  attempt  to  photograph  the  Raman 
spectrum  of  F2  was  unsuccessful.  New  data  are 
recorded  for  SiF4  and  SOF2.  Available  data  on 
volatile  fluorides  and  analogous  chlorides  and  bromides 
are  discussed  from  the  viewpoint  of  mol.  symmetry, 
force  consts.,  entropies,  and  free  energies. 

W.  R.  A. 

Scattering  of  light  in  sodium  nitrate  crystals. 
I.  T.  M.  K.  Nedungadi  (Proc.  Indian  Acad.  Sci., 
1938,  8,  A,  397 — 404). — The  Raman  spectrum  of  a 
single  crystal  of  NaN03  has  been  investigated  at 
25°,  100°,  200°,  250°,  and  290°,  also  that  of  molten 
NaN03  at  320°.  At  higher  temp.  Rayleigh  scattering 
increases.  At  25°  two  lines,  due  to  lattice  oscillations, 
appear  at  98  and  185  cm.'1  but  broaden  about  6-fold 
at  290°  and  move  towards  the  exciting  line.  Molten 
NaN03  gives  a  “  wing.”  Doubt  is  cast  on  the  view 
that  the  “  wing  ”  and  the  lattice  lines  have  the  same 
physical  origin  (A.,  1937,  I,  283).  The  changes 
brought  about  on  the  other  displacements  by  increased 
temp,  are  discussed.  W.  R.  A. 

Interpretation  of  Raman  spectra  in  crystals  : 
anhydrite  and  gypsum.  S.  Bhagavantam  (Proc. 
Indian  Acad.  Sci.,  1938,  8,  A,  345 — 348). — The  Raman 
spectra  and  X-ray  analysis  of  anhydrite  (I)  and  gypsum 
(II)  have  been  interpreted  by  group  theory;  Both 
have  ionic  lattices  and  unit  cells  of  4  mols. ;  the 
crystals  of  (I)  are  orthorhombic,  space-group  FJ7, 
whilst  those  of  (II)  are  monoclinic,  space-group 
The  S04"  ions  appear  to  preserve  their  tetrahedral 
symmetry  in  the  cryst.  state.  The  four  distinct 
modes  of  vibration  of  the  tetrahedral  S04"  ion  are 
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split  into  nine  distinct  modes  in  the  crystal  because 
of  the  lower  symmetry.  These  nine  modes  are  split 
further  because  there  are  4  mols.  in  the  cell.  All  the 
split  components  should  be  active  in  Raman  effect 
and  do  appear,  in  the  spectrum  of  (I).  (II)  gives 
general,  but  not  complete,  agreement  with  theory. 

W.  R  A. 

Anomalous  depolarisation  of  light-scattering 
in  optical  glasses.  R.  S.  Krishnan  (Proc.  Indian 
Acad.  Sci.,'  1938,  8,  A,  442— 447).— A  photographic- 
photometric  method  is  described  for  demonstrating 
the  existence  of  anomalous  depolarisation  in  optical 
glasses.  Microphotometric  records  are  reproduced 
for  three  glasses.  W.  R.  A. 

Raman  spectra  of  aliphatic  hydrocarbons. 
G.  B.  Bonino  and  R.  Manzoni-Ansidei  (Proc. 
Indian  Acad.  Sci.,  1938,  8,  A,  405 — 418). — Raman 
spectra  are  recorded,  compared,  and  discussed  for 
the  following  hydrocarbons  :  ?i-C6H14,  ?i-C7H16, 

?i-C8H18,  (3-methylhexane,  y-methylheptane,  PP-i  Py-> 
(3S-,  and  yy-dimethylpentane,  py-,  (te-,  and  pS-di- 
methylhexane,.  y-methyl-y-ethylpentane,  ppy-tri- 
methylbutane,  and  pPy-  and  ppS-trimethylpentane. 

W.  R.  A. 

Raman  and  infra-red  absorption  spectra  of 
compounds  containing  4-co -ordinate  nitrogen. 
(Mme.)  M.  Freymann  (Proc.  Indian  Acad.  Sci.,  1938, 
8,  A,  301 — 308). — The  Raman  spectra  and  the 
absorption  spectra  in  the  near  infra-red  (0*8  to  1*2  p.) 
of  some  NH4  salts,  amine  hydrochlorides,  NH2- 
acids,  and  the  complex  Co,  Cu,  and  Pt  ammines  have 
been  examined.  In  agreement  with  previous  observ¬ 
ations  (cf.  A.,  1937,  I,  344)  for  dil.  aq.  solutions,  the 
vv  characteristic  of  NH  are  absent  or  very  weak.  For 
both,  fused  NH4N03  (160°)  and  its  coric.  aq.  solution 
a  broad  band  is  observed  in  the  infra-red  absorption 
spectra  at  ~1*06  g.,  which  disappears  rapidly  when 
the  aq.  solution  is  diluted.  W.  R.  A. 

Raman  effect  and  the  structure  of  compounds 
AX5.  Phosphorus  pentachloride  and  its  homo- 
logues.  H.  Mouretj,  M.  Magat,  and  G.  Wetroef 
(Proc.  Indian  Acad.  Sci.,  1938,  8,  A,  356 — 364). — An 
extension  of  work  already  noted  (cf.  A.,  1937,  I, 
496).  W.  R.  A. 

Application  of  the  new  analysis  of  molecular 
spectra  to  some  interesting  molecules.  II. 
Deslandres  .  (Compt.  rend.,  1938,  207,  1341 — 
1345;  cf.  A.,  1939,  I,  6). — An  analysis  of  Raman 
spectra  of  CHC13,  NH4C1,  K4Fe(CN)6,3H20,  K3Cu(CN)4, 
and  KAg(CN)2  is  discussed  with  reference  to  electron 
excitation  in  the  mols.  A.  J.  E.  W. 

Raman  spectra  and  molecular  configurations 
of  solid  ethylene  dihalides.  S.  Mizushima  and  Y. 
Moreno  (Proc.  Indian  Acad.  Sci.,  1938,  8,  A,  315 — 
322). — The  Raman  spectra  of  (CH2C1)2  at  — 140°, 
^-40°,  and  in  the  liquid  state,  of  (CH^Br)^  at  —40°, 
0°,  and  in  the  liquid  state,  and  of  (CD2Br)2  have  been 
determined.  (CH2C1)2  has  a  thermal  transition  at 
— 65°  and  (CH2Br)2  has  one  at  -—24°  (A.,  1937,  I, 
499).  (CD2Br)2  was  prepared  by  the  following 
process  :  CaC2  +  2D20  =  C2D2  +  Ca(OD)2 ;  4D20  + 
5Br  +  P  =  D3P04  +  5DBr ;  C2D2  +  2DBr  -> 
(CD2Br)2.  The  trans  state  of  these  mols.  has  sym¬ 


metry  Cq*  and  in  the  solid  state  the  mols.  are  pre¬ 
dominantly  in  this  configuration.  Lines  of  low 
frequency,  having  different  vals.  above  and  below 
the  transition  point,  are  attributed  to  motion  of  the 
mol.  as  a  whole  in  the  crystal  lattice.  If  the  thermal 
transitions  are  due  to  mol.  rotation  it  must  take  place 
about  the  zig-zag  X’C'C’X  chain  in  keeping  with  the 
estimated  low  heat  of  transition.  W.  R.  A, 

Raman  effect  and  chemical  constitution.  In¬ 
fluence  of  constitutive  and  other  factors  on  the 
double  bonds  in  organic  compounds.  I. 
Coumarin.  G.  V.  L.  N.  Murti  and  T.  R.  Seshadri 
(Proc.  Indian  Acad.  Sci.,  1938,  8,  A,  519—523).— 
The  Raman  spectrum  of  coumarin  in  CS2,  C6H6, 
CHCI3,  CC14,  COMe2,  MeOH,  and  in  the  solid  state 
has  been  investigated,  w,  attributed  to  CIC,  are 
uninfluenced  by  different  solvents  or  by  change  of 
state.  The  CIO  frequency  occurs  at  ~1740  cm.-1 
in  the  non-polar  solvents  and  in  COMe2,  at  —1720  cm.4 
in  CHClg  and  MeOH,  and  as  a  doublet,  1708  and  1731 
cm.**1,  in  the  solid  state.  The  splitting  appears  to  be 
due  to  intermol.  effects.  W.  R.  A. 

Raman  effect.  LXXXIX.  Ethylene  oxide. 
K.  W.  F.  Kohlrausch  and  A.  W.  Reitz.  XC. 
para-Substituted  acetophenone.  L.  Kahovec  and 

J.  Wagner.  XCI.  Asymmetric  phthalyl  chlor¬ 
ide.  L.  Kahovec.  XCII.  Dimeric  keten. 

K.  W.  F.  Kohlrausch  and  R.  Skrabal.  XCIII. 
ct/cloButane-1  :  2-dicarboxylic  acid  and  deriv¬ 
atives.  K.  W.  F.  Kohlrausch  and  R.  Sabathy. 
XCIV.  Tetrolic  acid  and  its  esters.  O.  Ballatjs. 
XCV.  Nitrogen  compounds.  XII.  (Nitro- 
group).  E.  Pendl,  A.  W.  Reitz,  and  R.  Sabathy 
(Proc.  Indian  Acad.  Sci.,  1938,  8,  A,  255 — 266,  323 — 
329,  330—332,  424—435,  436—441,  483—486,  508— 
518). — The  Raman  lines  of  (CH2)20  and  their  de¬ 
polarisation  factors  have  been  measured.  Selection 
rules,  vibration  forms,  and  spectroscopic  activities 
of  (CH2)20  and  cyclopropane  are  given.  The  assign¬ 
ments  of  observed  vv  are  discussed. 

XC.  Raman  vv  for  X-C6H4-COMe  (X  =  NH2, 
OH,  OMe,  Me,  Cl,  Br)  are  recorded  and  discussed. 

XCI.  Phthalyl  chloride  can  exist  in  a  symmetric 
form,  C6H4(C0C1)2  (I)  or  an  asymmetric  form, 

C6H4<^qqj"^>0  (II).  The  Raman  spectra  of  liquid  (I), 

of  a  molten  mixture  of  (I)  and  (II),  and  of  cryst. 
(II)  have  been  determined  and  are  discussed  with 
special  reference  to  the  displacement  1736,  1791,  and 
1845  cm.4 

XCII.  The  Raman  spectrum  of  dimeric  keten  has 
been  investigated.  The  selection  rules,  vibration 
forms,  and  spectroscopic  activities  are  given  for  the 
diketo-form  of  the  mol.  (I)  (cycfobutane-1 :  3-dione)  and 
for  cycto-butane  and  -butanone,  The  observed  spec¬ 
trum  is  in  accord  with  that  predicted  for  (I).  This  is 
contrary  to  the  conclusions  of  Angus  et  al.  (A.,  1936, 
191)  from  dipole  moment  and  other  physical  measure¬ 
ments  that  dimeric  keten  is  predominantly  in  the 
keto-enol  form,  w  for  2  :  2-4  :  4-tetramethylcycZo- 
butane-1  :  3-dione  and  C0(CMe2*C0)20  are  recorded. 

XCIII.  Raman  vv  are  recorded  and  discussed  for 
cis-  and  trans -cyclobut&ne-I  :  2-dicarboxylic  acids, 
their  Me2  and  Et2  esters,  the  anhydride  of  the  cis-acid. 
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and  the  diamide  of  the  fra^s-acid.  Unlike  analogous 
derivatives  of  cycfc-propane  and  -pentane,  there 
is  no  marked  difference  between  the  spectra  of  the 
acids  and  their  esters.  Corresponding  cis-  and  trans - 
derivatives  have  essentially  similar  spectra. 

XCIV.  Raman  vv  for  cryst.  tetrolic  acid,  its  aq. 
solution,  and  its  Me  and  Et  esters  are  recorded  and 
compared  with  vals.  for  propolic  acid  and  its  corre¬ 
sponding  derivatives. 

XCV.  Raman  w  are  recorded  for  MeN02,  Pr^N02, 
Bu^X02j  sec.- BuN02,  and  CC13*N02.  Depolarisation 
factors  for  MeN02  and  CC13*N02  have  been  measured. 
Selection  rules  and  vibration  forms  for  possible 
models  of  MeN02  are  considered  and  the  planar  G^v 
symmetry  is  favoured.  The  doubling  of  the  fre¬ 
quency  1380  cm.4  is  discussed.  The  assumption 
that  the  N02  group  may  assume  two  different  forms 
cannot  be  excluded.  W.  R.  A. 

Molecular  association  in  fatty  acids .  P.  Kotes- 
waram  (J.  Chem.  Physics,  1939,  7,  88). — Eor  HC02H, 
AcOH,  and  BzOH  the  Raman  vv  of  the  CIO  band 
shift  to  higher  frequencies  as  the  acid  is  diluted  with 
H20  or  heated.  Dilution  in  C6H6  or  in  CC14  has  no 
effect.  This  shifting  of  vv  is  attributed  to  an  in¬ 
creased  amount  of  lower  polymerised  forms  at  higher 
dilution  and  temp.  W.  R.  A. 

Raman  spectra  of  cis -  and  trans-  a-  and 
-p-decalones.  (Mlle.)  D.  Biquard  (Compt.  rend., 
1938,  207,  1415 — 1416). — The  spectra  are  recorded, 
and  the  CIO  linking  vv  (1708 — 1714  cm.4)  are  deduced. 
Distillation  of  cis- a-decalone  at  atm.  pressure  does  not 
give  the  trans- a-form.  A.  J.  E.  W. 

Raman  spectra  of  terpenes.  W.  R.  Angus 
(Proc.  Indian  Acad.  Sci.,  1938,  8,  A,  528— 565).— The 
recorded  Raman  spectral  data  on  terpenic  compounds 
are  tabulated  and  reviewed.  The  application  of  the 
Raman  effect  to  the  identification  and  estimation  of 
the  constituents  of  terpenic  mixtures  is  criticised. 

W.  R.  A. 

Fluorescence  and  chemical  constitution.  0. 
Mumm  (Ber.,  1939,  72,  [2?],  29 — 35). — Fluorescence 
originates  in  a  mesomeric  system.  When  light  is 
absorbed  this  takes  up  one  of  the  limiting  structures, 
and  can  then  pass  over  to  the  other  limiting  structure 
with  radiation  of  light  of  longer  X.  The  theory  is 
illustrated  by  reference  to  a-pyridones  and  a-  and 
y-dihydropyridines  and  related  compounds,  and  also  to 
Pt(CN)2  and  the  uranyl  salts.  F.  J.  G. 

Ratio  of  primary  to  secondary  light  emitted 
in  fluorescent  discharge  tubes  containing  neon. 
H.  G.  Jenkins  and  J,  N.  Bowtell  (Trans.  Faraday 
Soc.,  1938,  35,  154 — 161). — Measurements  have  been 
made  of  the  variation  of  the  ratio  of  fluorescent  light 
to  Ne  light  as  a  function  of  pressure,  c.d.,  and  tube 
diameter,  in  Ne  discharge  tubes  coated  internally  for 
a  length  of  30  cm.  with  Zn  orthosilicate.  For  the 
current  range  10  to  120  ma.,  the  Ne  light  output  is 
approx,  oc  current,  whilst  the  fluorescent  light  output 
reaches  a  definite  saturation  intensity  dependent  on 
the  gas  pressure  as  the  current  is  increased.  The 
rapid  increase  in  the  ratio  of  primary  to  secondary 
light  at  low  currents  is  readily  explained  on  the 
assumption  that  resonance  radiation  is  the  main 


cause  of  the  fluorescence,  as  the  smaller  ionic  concn. 
at  low  currents  lessens  the  probability  of  cumulative 
excitation  and  ionisation  occurring,  thus  increasing 
the  probability  of  resonance  transitions.  W.  R.  A. 

Luminescence  of  oxides  under  flame  excit¬ 
ation.  L.  T.  Minchin  (Trans ^  Faraday  Soc.,  1938, 
35,  163 — 170). — A  general  review.  W.  R.  A. 

Luminescence  of  sodium  vapour  in  highly 
dilute  flames.  M.  G.  Evans  and  M.  Polanyi 
(Trans.  Faraday  Soc.,  1938,  35,  178 — 185). — Theo¬ 
retical.  W.  R.  A. 

Luminescence  in  solids  .  F.  H.  Sped  ding 
(Trans.  Faraday  Soc.,  1938,  35,  65 — 69). — A  general 
review.  W.  R.  A. 

Luminescence  in  solids.  R.  W.  Gurney  and 
N.  F.  Mott  (Trans.  Faraday  Soc.,  1939,  35,  69 — 73). — 
When  a  non-metallic  crystal  absorbs  light  of  sufficient 
energy  an  electron  may  be  raised  into  the  “  conduction 
band  ”  of  the  solid  (cf.  A.,  1938,  I,  499)  and  moved 
right  away  from  its  original  position,  i.e .,  a  free 
electron  and  a  <f  positive  hole  ”  are  created.  The 
absorption  spectrum  of  an  atom  or  an  ion  in  a  crystal 
may  or  may  not  be  similar  to  that  of  a  free  atom  or 
ion.  After  an  electron  has  been  raised  to  an  excited 
state,  (i)  it  may  fall  back  to  its  ground  state  with 
the  emission  of  radiation,  (ii)  it  may  fall  back  with 
the  emission  of  heat,  or  (iii)  the  heat  motion  of  the 
surrounding  atoms  may  remove  the  electron  to  the 
<f  conduction  band  ”  before  (i)  or  (ii)  have  had  time 
to  occur.  These  three  possibilities  are  discussed.  In 
most  phosphors  the  emission  bands  lie  on  the  long-X 
side  of  the  absorption  bands  and  this  is  explained. 
The  efficiency  of  phosphors  is  considered.  W.  R.  A. 

Interpretation  of  crystal  luminescence.  F. 
Seitz  (Trans.  Faraday  Soc.,  1938,  35,  74 — 85). — 
Tl-activated  alkali  halide  phosphors  behave  as  though 
they  contained  a  dil.  gas  of  T1  ions,  mostly  monat. 
but  containing  a  small  fraction  of  diat.  mols.  Fluor¬ 
escent  light  is  then  produced  by  a  process  analogous 
to  the  resonance  excitation  of  monat.  gases.  Absorbed 
and  emitted  vv  differ,  however,  as  part  of  the  ex¬ 
citation  energy  is  given  up  to  the  lattice  as  vibrational 
energy.  Phosphorescence  occurs  when  the  diat.  mols. 
are  excited  and  become  trapped  in  a  metastable 
state  from  which  they  may  be  released  by  thermal 
or  infra-red  excitation.  In  the  ZnS  phosphors  the 
luminescent  centres  are  the  atoms  occupying  positions 
in  the  interstices  of  the  ZnS  lattice.  These  may  be 
Zn  atoms  (in  the  case  of  heated  specimens  of  ZnS)  or 
Cu  atoms  (in  Cu-activated  ZnS).  The  mechanism  by 
which  phosphors  are  excited  by  cathode  rays  is 
discussed.  W.  R.  A. 

Differential  action  of  nickel,  iron,  and  cobalt 
on  the  fluorescence  and  phosphorescence  of 
certain  zinc  sulphide  phosphors  when  excited 
by  X-rays.  L.  Levy  and  D.  W..  West  (Trans. 
Faraday  Soc.,  1939,  35,  128 — 134). — ZnS  phosphors 
fluoresce  more  brilliantly  under  X-rays  than  any 
other  type  of  phosphor  or  fluorescent  substance 
but  the  fluorescence  is  always  associated  with  ex¬ 
cessive  phosphorescence.  Addition  of  Ni  reduces  this 
phosphorescence  very  greatly  whilst  the  reduction  of 
fluorescence  is  inappreciable.  About  1  part  in 
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2  X  106  of  the  Ni  metal  added  to  the  phosphor 
(ZnS  +  1  part  in  20,000  of  Ag)  is  the  optimum  concn. 
The  same  concn.  of  Ee  has  no  effect  on  fluorescence  or 
phosphorescence  but  if  [Fe]  is  10-6  the  intensity  of 
fluorescence  is  depressed  and  the  intensity  of  phos¬ 
phorescence  is  unaltered.  Traces  of  Co  diminish 
fluorescence  intensity  and,  like  traces  of  Ni,  change 
the  spectral  characteristics  of  the  phosphorescence. 

W.  R.  A. 

Luminescence  of  inorganic  salts.  J.  Ewles 
(Trans.  Faraday  Soc.,  1938,  35,  119— 127).— The 
cathodo-luminescent  spectra  of  14  different  samples 
of  CaO  have  been  examined,  one  sample  being 
spectroscopically  pure  and  the  others  each  containing 
a  trace  of  a  different  metal.  The  ultra-violet  regions 
are  resolvable  and  suggest  that  the  emission  is 
characteristic  of  the  CaO,  because  const,  v  intervals 
appear  with  vals.  ~  those  of  the  vibration  w  of  the 
crystal.  Similar  conclusions  are  drawn  from  the 
spectra  obtained  by  ultra-violet  irradiation  of  CaO. 
In  the  visible  region  the  position  of  the  broad  un¬ 
resolved  bands  is  common  to  different  samples  and  the 
role  of  the  metal  impurity  appears  to  be  merely  to 
determine  their  relative  intensities.  Results  similar 
to  these  have  been  obtained  with  ultra-violet-irradiated 
SrO.  The  data  are  discussed  in  relation  to  the  ques¬ 
tions  of  short- duration  phosphorescence  and  of 
fluorescence.  W.  R.  A. 

Fluorescence  of  solutions  of  salts  of  cerium. 
A.  N.  Fitjppov  (Compt.  rend.  Acad.  Sci.  U.R.S.S., 
1938,  20,  351 — 353). — The  fluorescence  spectrum  of 
Ceni  solutions  exhibits  a  broad  band  between  313  and 
407  mg.  The  fluorescence  is  best  observed  by  using 
dil.  solutions  and  the  light  from  an  Fe  spark. 

F.  J.  G. 

Application  of  phosphorescence  spectra  to  the 
investigation  of  the  structure  of  solids  and  solu¬ 
tions.  R.  Tomaschek  (Trans.  Faraday  Soc.,  1939, 
35,  148 — 154). — Besides  the  elements  Cr,  Ni,  and  Co, 
the  ions  of  Pr,  Nd,  Sm,  Eu,  Gd,  Tb,  Py,  Ho,  Er,  and 
Tm  retain  the  sharpness  of  their  spectra  in  the 
interior  of  solids  and  partly  also  in  liquid  solutions. 
By  embedding  salts  of  these  elements  in  transparent 
substances  and  subsequently  exciting  fluorescence  or 
phosphorescence  by  light  or  cathode  rays  the  sharpness 
of  the  spectral  lines  can  be  used  to  study  the  effects  of 
surrounding  mol.  force  fields  on  the  ions.  This, 
the  method  of  line  fluorescence,  has  been  applied  to 
investigate  the  structure  of  glasses,  the  nature  of 
phosphorescence  centres  in  glass,  the  hyper  structure 
of  cryst.  substances,  and  the  constitution  of  liquid 
solutions.  The  glass  state,  which  is  characterised 
by  a  particular  type  of  spectrum,  does  not  lie 
between  the  states  of  a  solid  and  a  liquid,  but  is  a 
state  of  special  structure.  W.  R.  A. 

Fluorescence  of  solids.  E.  J.  Bowen  (Nature, 
1938,  142,  1081). — Solid  anthracene  (I)  fluoresces 
blue  with  a  high  efficiency,  the  absorption  band 
lying  at  XX  <3800  a.  Solid  C10H8  (II)  fluoresces 
faintly,  whilst  solid  pentacene  (III)  does  not  fluoresce 
appreciably.  In  dil.  solid  solution  in  (I),  (II)  and  (III) 
fluoresce  vividly  with  a  greenish-yellow  and  a  red 
fluorescence,  respectively.  This  fluorescence  is  stim¬ 


ulated  by  light  absorbed  by  the  (I),  the  blue  fluor¬ 
escence  of  which  is  almost  entirely  suppressed. 

L.  S.  T. 

Directional  vibrations  in  the  absorption  and 
the  fluorescence  of  the  chrysene  molecule.  K.  S. 
Krishnan  and  P.  K.  Seshan  (Proc.  Indian  Acad.  Sci., 
1938,  8,  A>  487 — 498). — Single  crystals  of  chrysene 
are  monoclinic  and  take  the  form  of  a  flake  parallel  to 
(001).  The  mol.  planes  are  at  79°  with  (001),  and 
their  intersections  with  (001)  make  angles  of  ±  <f>  with 
the  b  axis,  where  <f>  —  29-5°.  A  single  crystal,  excited 
by  3650  a.  of  Hg,  incident  normally,  gave  3  diffuse 
fluorescence  bands  in  the  visible  region,  with  max.  at 
4490,  4380,  and  4200  a.,  which  were  polarised  to 
approx,  the  same  extent.  Whether  the  incident 
vibrations  are  along  a  or  by  the  ratio  (/)  of  the  inten¬ 
sities  of  the  a  vibrations  in  the  forward  fluorescence 
to  those  of  the  b  vibrations  is  0*40,  which  ~  tan2  <£. 
The  same  val.  is  obtained  also  when  the  incident 
light  is  unpolarised.  The  constancy  of  I  indicates 
that  when  the  incident  light-vibrations  are  perpen¬ 
dicular  to  the  plane  of  the  mol.  hardly  any  fluorescence 
is  excited,  and  it  is  only  vibrations  in  the  plane  that 
excite  fluorescence.  With  a  crystal  thick  enough  to 
absorb  completely  the  exciting  radiation,  the  intensi¬ 
ties  of  forward  fluorescence  excited  by  the  a  and  the  b 
vibrations  separately  are  ~  equal.  Thus  when  the 
incident  light-vibrations  are  perpendicular  to  the 
mol.  plane  there  is  little  absorption ;  only  vibrations 
in  the  plane  are  absorbed.  W.  R.  A. 

Fluorescence  in  solution.  E.  J.  Bowen  (Trans. 
Faraday  Soc.,  1939,  35,  15 — 21). — Present  knowledge 
on  the  influence  of  the  nature  of  the  fluorescent 
substance,  the  solvent,  the  concn.,  the  presence  of 
“  quenchers,”  and  the  temp,  on  the  fluorescence 
efficiency  of  a  solution  is  reviewed.  Sp.  quenching 
appears  as  a  chemical  reaction  of  a  special  and  ex¬ 
treme  type.  Neither  the  simple  collisional  theory  of 
reaction  rates  nor  the  “  transition  state  ”  method  is 
applicable.  W.  R.  A. 

Quenching  of  fluorescence  in  solution.  E.  J. 
Bowen  and  A.  Norton  (Trans.  Faraday  Soc.,  1939, 
35,  44—48). — Preliminary  results  on  the  fluorescence 
of  solutions  of  anthracene  (I),  2  :  3-benzanthracene, 
2:3:6:  7 -dibenzanthracene,  and  5:6:11:  12-tetra- 
phenylnaphthacene  are  discussed.  The  fluorescence 
efficiency  of  (I)  in  ten  solvents,  the  quenching  by  02, 
the  influence  of  concn.  of  (I)  in  five  solvents,  and  the 
effect  of  temp,  have  been  measured.  Limiting 
efficiencies  for  all  except  halogenated  solvents  are 
~  0*2 — 0*3.  The  consts.  for  15  different  quenchers 
have  been  determined.  Most  of  the  quenchers  react 
photochemically  with  (I).  W.  R.  A. 

Fluorescence  of  organic  compounds  in  solu¬ 
tion.  P.  Pringsheim  (Trans.  Faraday  Soc.,  1938, 
35,  28 — 33).— Three  aspects  of  the  fluorescence  of 
org.  compounds  are  considered  :  (i)  the  variation  of 
the  power  of  fluorescence  resulting  from  the  intro¬ 
duction  of  certain  substituents  into  dyestuff  mols.  in 
solution,  (ii)  the  change  of  the  power  of  fluorescence 
of  the  mol.  in  the  ionised  and  neutral  states, -and  (iii) 
the  quenching  of  fluorescence  by  increase  of  concn. 
in  solution.  The  existing  hypotheses  pertaining  to 
these  phenomena  are  discussed.  W.  R.  A. 
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Polarisation  of  the  fluorescence  of  dyes  dis¬ 
solved  in  mesophases.  H.  Zocher  (Trans.  Fara¬ 
day  Soc.,  1938,  35,  34 — 37). — The  polarisation  of 
fluorescence  of  dyes  has  been  produced  by  an 
asymmetric  excitation  of  the  mols.  in  anisotropic  media, 
of  which  the  smectic  NH4  oleate  is  most  convenient. 
Most  fluorescing  dyes  show  a  negative  dichroism  and 
a  negative  bifluorescence,  but  those  derived  from 
dehydrothiotoluidine  show  a  positive  dichroism. 
Positive  bifluorescence  is  observed  only  for  chlorophyll 
and  hsematoporphyrin,  which  show  positive  dichroism 
for  long  XX  and  negative  dichroism  for  short  XX. 

W.  R.  A. 

Influence  of  temperature  on  extinction  of 
phosphors.  V.  Antonov-Romanovski  (Compt. 
rend.  Acad.  Sci.  U.R.S.S.,  1938,  20,  361— 364).— The 
hypothesis  that  the  temp. -dependence  of  the  ex¬ 
tinction  of  phosphors  at  low  and  moderate  temp,  is 
due  solely  to  variation  of  the  magnitude  to?  =  e~clkT 
where  u>t  is  the  probability  of  an  electron  being  free 
is  considered  and  compared  with  observed  results. 

F.  J.  G. 

Recent  experiments  in  luminescence.  J.  T. 
Randall  (Trans.  Faraday  Soc.,  1938,  35,  2 — 14). — 
The  sharpness  of  the  bands  or  lines  of  partly  resolved 
fluorescent  spectra  of  solids  is  greatly  increased  by 
measurements  at  low  temp.  Low- temp,  investigation, 
further,  has  revealed  the  existence  of  new  fluorescent 
substances  which  are  not  fluorescent  at  ordinary 
temp.  The  mechanism  of  -fluorescence  of  a  no.  of 
substances  is  considered.  W.  R.  A. 

Blackening  of  zinc  [and  cadmium]  sulphide 
phosphors.  N.  T.  Gordon,  F.  Seitz,  and  F. 
Quinlan  (J.  Chem.  Physics,  1939,  7,  4—7). — The 
blackening  of  ZnS  and  CdS  phosphors  is  a  two- 
quantum  process  in  which  both  positive  and  negative 
charges,  released  from  the  interior,  move  to  the  surface 
and  produce  electrolysis  in  a  film  of  moisture  which  is 
present  when  the  surface  is  in  damp  air.  This 
theory  explains  satisfactorily  all  the  known  data  on 
blackening.  The  differences  between  this  effect  and 
the  print-out  effect  in  photographic  emulsions  are 
discussed.  W.  R.  A. 

Absorption  spectrum  of  luminescent  zinc  sul¬ 
phide  and  zinc-cadmium  sulphide  in  connexion 
with  some  optical,  electrical,  and  chemical 
properties.  J.  H.  Gisolf  (Physica,  1939,  6,  84 — 
96). — The  absorption  of  ZnS,  either  pure  or  activated 
with  Cu  or  Ag,  begins  in  the  violet  and  increases 
sharply  to  a  high  val.  at  X  335  mjx.  This  X  is  in¬ 
dependent  of  the  cryst.  structure.  Admixture  of 
CdS  displaces  the  absorption  to  longer  XX,  and  activ¬ 
ation  with  Mn  has  a  smaller,  similar  effect.  The  X 
separating  the  regions  of  short-lived  (<1  sec.)  and 
long-lived  (^>1  sec.)  afterglow  is  identical  with  the 
boundary  of  intense  absorption.  This  boundary  also 
corresponds  with  the  short-X  limit  of  photocon¬ 
ductivity  i  and  the  long-X  limit  of  photochemical 
blackening.  L.  J.  J. 

New  results  with  luminescent  zinc  sulphide 
and  other  luminous  substances.  N.  Riehl 
(Trans.  Faraday  Soc.,  1938,  35,  135- — 140). — A 
discussion  ■  of  recent  experimental  and  theoretical 


results  on  fluorescent  substances  with  special  reference 
to  fluorescent  ZnS.  W.  R.  A. 

Sulphide  phosphors  and  the  zone  theory  of. 
solids.  C.  J.  Milner  (Trans.  Faraday  Soc.,  1939, 
35,  101 — 111). — The  zone  theory  of  solids  has  been 
applied  to  explain  many  of  the  principal  features 
of  the  luminescence  of  sulphide  and  allied  phos¬ 
phors,  e.g.j  the  division  of  crystals  into  those  which 
are  luminescent  in  the  pure  state  and  those  requiring 
“  activation,”  the  “  momentan-  ”  and  the  “  dauer-” 
processes  of  excitation  and  characteristic  bands,  the 
existence  of  two  definite  band  widths  for  all  activators 
in  a  given  phosphor,  the  absence  of  prolonged  phos¬ 
phorescence  in  certain  phosphors  and  its  presence  in 
others,  the  existence  of  two  peaks  in  the  emission 
spectrum  excited  by  different  absorption  regions,  and 
the  asymmetry  and  temp.-dependence  of  the  widths 
of  these  peaks.  The  results  of  Riehl  (A.,  1937,  I, 
444)  on  ZnS  have  been  interpreted  on  the  basis  of 
the  zone  theory.  W.  R.  A. 

Beginning  and  cessation  of  the  light  process 
in  phosphors.  I.  A.  Schleede  and  B.  Bartels 
(Physikal.  Z.,  1938,  39,  936 — 940). — The  luminescent 
properties  of  ZnO,  ZnS,  ZnS-CdS  activated  by  Ag,  and' 
Zn2Si04  activated  by  Mn,  and  CaW04  are  considered, 
and,  in  particular,  the  way  in  which  they  respond  to; 
ultra-violet  and  electron  (1-5  and  25  kv.)  excitation.. 
The  phosphors  were  excited  for  short  periods  (10-5, 
4  x  10-3,  and  0-2  sec.)  by  rectangular  impulses,  and 
the  form  of  the  light  impulse  given  by  the  phosphor 
was  determined  by  a  photo-electric  cell.  It  was  found 
that  the  starting  and  stopping  processes  correspond 
with  each  other,  and  that  the  form  of  the  emission 
curve  is  dependent  on  excitation  intensity. 

A.  J.  M. 

Practical  applications  of  luminescent  solids. 
L.  J.  Davies  (Trans.  Faraday  Soc.,  1939,  35,  171 — 
177). — Practical  applications  fall  into  three  categories  : 
(a)  those  in  which  the  luminescent  material  acts  as,  or 
supplements,  the  light  source,  (5)  those  in  which  it  is 
the  object  viewed,  and  (c)  those  in  which  the  quality 
and  quantity  of  luminescence  are  not  of  intrinsic! 
importance  but  are  taken  to  indicate  the  presence  or 
absence  of  other  properties.  The  excitation  of 
luminescence  for  (a)  by  high-pressure  Hg-vapour  lamps 
is  discussed.  The  high  temp,  at  which  the  lamp  is 
operated  renders  it  impossible  to  deposit  luminescent 
powders  on  the  tube  itself,  but  they  may  be  applied  to 
the  inner  surface  of  the  outer  jacket  of  the  lamp.  The. 
requirements  of  such  a  powder  are  considered,  but  up 
to  the  present  no  powder  fulfilling  all  the  requirements 
has  been  found.  With  low-pressure  Hg-vapour  lamps 
the  temp,  is  sufficiently  low  to  allow  luminescent 
powders  to  be  applied  to  the  tube  itself  and  several 
powders  of  the  Zn  silicate  type  are  excited  to  lumines¬ 
cence  by  it.  The  use  of  such  systems  for  domestic  and 
public  lighting  is  discussed  with  particular  reference  to 
the  rendering  of  colours.  The  main  features  of  the 
other  two  categories  are  reviewed.  A  luminescent 
solid  should  have  high  efficiency,  controlled  after-glow, 
be  sensitive  to  short-  and  long-X  ultra-violet  and  to 
electron  bombardment;  it  should  be  stable  to,  and. 
maintain  its  efficiency  at,  high  temp.  The  effects  o£ 
the  material  by  which  the  luminescent  powder  is: 
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affixed  to  the  surfaces  on  which  it  will  be  used  must  be 
included  in  any  study  of  such  a  powder.  W.  R.  A. 

Excitation  of  phosphors  by  collisions  of  the 
second  kind.  K.  Sommermeyer  (Z.  physikal. 
Chem.,  1938,  B,  41,  433 — 440). — Luminescence  is 
excited  on  a  Zn  silicate  phosphor  by  the  surface 
recombination  of  H  atoms  or  N  atoms.  For  H  the 
quantum  yield  is  >—0*5  X  10~5  light  quanta  per 
recombination.  The  mechanism  of  the  process  is 
discussed.  J.  W.  S. 

Phosphorescent  glasses.  Decay  of  phosphor¬ 
escence.  M.  Curie  (Trans.  Faraday  Soc.,  1938,  35, 
114 — -118). — Using  various  luminogens,  including  Mn 
and  Sm,  the  intensity  and  duration  of  luminescence 
have  been  investigated  in  Zn  borate  and  in  ordinary 
glass,  in  both  the  vitreous  and  cryst.  states.  Crystal¬ 
lisation  lengthens  the  duration,  and,  for  Mn,  an 
intensification  of  luminescence  on  crystallisation  is 
observed.  The  latter  result  is  discussed  in  relation  to 
existing  theories  of  luminescence.  When  the  crystal¬ 
lising  fusion  of  borate  (Mn  as  luminogen)  is  carried  out 
in  02  a  green  luminescent  product  is  obtained,  whilst 
in  a  non-oxidising  atm.  the  luminescence  is  orange. 
The  rate  of  decay  of  both  products  follows  the  law 
I  =  At~a,  the  green  being  more  persistent  than  the 
orange.  The  mechanism  of  phosphorescence  and  the 
laws  of  phosphorescent  decay  are  considered. 

W.  R.  A. 

Oxidation  and  chemiluminescence.  J.  Weiss 
(Trans.  Faraday  Soc.,  1939,  35,  219 — 224). — In  those 
reactions  in  solution  for  which  chemiluminescence 
arises  through  recombination  between  atoms  or 
radicals,  or  in  an  electron  transfer  process  between 
radicals  or  ions,  the  condition  for  chemiluminescence 
is  given  in  terms  of  the  crossing  of  the  potential  curves. 
The  probability  of  chemiluminescence  can  be  estim¬ 
ated.  The  theoretical  considerations  have  been 
applied  to  several  oxidation  reactions,  e.g.,  the  alkaline 
oxidation  of  lophine  and  amarine,  and  the  oxidation 
of  CH20,  of  pyrogallol,  and  of  luciferin.  W.  R.  A. 

Photo -luminescence  and  vibrational  energy 
exchange  in  complex  molecules.  A.  Terenin, 
A.  Vartanian,  and  B.  Neporent  (Trans.  Faraday 
Soc.,  1938,  35,  39 — 43). — The  photo-luminescence  of 
NH2Ph  vapour  has  been  investigated.  At  low 
pressure  and  ordinary  temp,  a  “  resonance  ”  progres¬ 
sion  of  sharp  bands,  due  entirely  to  electronic  trans¬ 
ition,  is  observed  when  the  monochromatic  excitation 
is  confined  to  the  beginning  of  the  absorption  spec¬ 
trum.  This  gives  place  to  the  usual  continuous 
spectrum  when  the  excitation  shifts  up  the  absorption 
spectrum.  Probably  this  is  due  to  a  complicated 
unresolved  vibrational-rotational  structure  produced 
by  a  high  content  of  vibrational  energy  in  the  lower 
ele  ctronic  state.  The  effect  of  foreign  gas  (H2,  N2,  CO, 
02,  NH3,  and  cyclohexane)  admixture  (max.  pressure 
400  mm.)  has  been  studied.  02  is  unique  in  that  it 
strongly  quenches  the  continuum  and  the  “  reson¬ 
ance  ”  bands  without  adding  new  ones,  proving  that  a 
chemical  reaction  proceeds  between  the  02  and  the 
NH2Ph.  The  enhancement  of  the  fluorescence  excited 
in  the  zone  2778 — 2500  a.  caused  by  foreign  gas 
admixture  has  been  measured  and  theoretically 
analysed.  Heating  of  the  vapour  to  350°  quenches 
K  (A.,  I.) 


the  normal  fluorescence  spectrum  at  the  lowest 
pressure  due  to  a  photo -thermal  unimol.  dissociation 
of  the  mol.  with  rupture  of  the  C*N  and  C*H  bonds. 

W.  R.  A. 

Relationship  of  fluorescence  to  photolysis  in 
gaseous  systems.  R.  G.  W.  Norrish  (Trans. 
Faraday  Soc.,  1938,  35,  21 — 28). — A  discussion  of 
existing  data.  W.  R.  A. 

Quenching  of  luminescence  by  oxygen.  H. 
Kautsky  (Trans.  Faraday  Soc.,  1939,  35,  216 — 
219). — Dyes,  such  as  trypaflavin,  chlorophyll,  and 
porphyrins,  adsorbed  on  Si02  or  A1203  gel,  arc  fixed 
firmly  but  are  still  accessible  to  all  mols.  diffusing  to 
them ;  after  evacuation  they  fluoresce,  and  some 
phosphoresce  also.  02  quenches  both  fluorescence 
and  phosphorescence,  but  whereas  the  quenching  of 
fluorescence  depends  on  the  pressure  of  02,  phos¬ 
phorescence  is  completely  quenched  by  ~10  3  mm. 
02.  The  process  underlying  the  quenching  of 
fluorescence  by  02  and  the  connexion  between  this 
process  and  photo-oxidation  sensitised  by  fluorescent 
dyes  are  discussed.  W.  R.  A. 

Chemiluminescence  of  sodium  vapour  with 
organic  halides.  C.  E.  H.  Bawn  and  W.  J.  Dun¬ 
ning  (Trans.  Faraday  Soc.,  1938,  35,  185 — 190). — In 
agreement  with  the  previous  observation  on  tri¬ 
methylene  bromide  (cf.  A.,  1938,  II,  253),  all  saturated 
org.  dihalides  so  far  examined  emit  an  intense  yellow 
luminescence  in  the  reaction  with  Na  vapour  which 
corresponds  with  the  Na-D  line.  The  reaction  pro¬ 
ceeds  in  two  stages,  RHI2  +  Na->  — RHI  +  NaHI 

(i)  and  — -RHI  +  Na ->  (R)  +  NaHI  (ii),  of  which 

(ii)  is  the  light-producing  reaction.  (R)  is  a  biradical, 

unsaturated  mol.,  or  cyclic  compound.  Thermal 
calculations  indicate  that  for  luminescence  (R)  must 
be  an  unsaturated  mol.,  formed  by  closure  of  a  double 
bond  (I),  or  by  migration  of  a  H  atom  (II),  or  (III)  a 
cyclic  mol.  The  data  on  15  compounds  show  that  the 
light  yield  of  reactions  (II)  is  those  of  reactions 
(I)  and  (III).  The  reactions  with  methylene  halides, 
ethylene  dibromides,  ethylidene  dibromide,  and  the 
dihalides  of  C3H8,  ?i-C4H10,  and  is0-C4Hlo  are  dis¬ 
cussed.  W.  R.  A. 

Chemiluminescence  in  the  oxidation  of  certain 
organic  substances.  H.  D.  K.  Drew  (Trans. 
Faraday  Soc.,  1938,  35,  207 — 215). — The  data 
accumulated  on  the  chemiluminescent  reactions  of  the 
Grignard  reagents  (I),  the  NN'-dimethyldiacridylium 
salts  (II),  and  the  phthaliccycfohydrazides  (III)  are 
reviewed  and  examined  for  possible  mechanisms  of 
the  chemiluminescence.  Nothing  conclusive  can  be 
derived  from  (I),  but  it  is  possible  that  with  aromatic 
Grignard  reagents  an  initial  addition  of  02  occurs  at 
the  C  atom  directly  attached  to  the  metal  atom, 
followed  by  a  migration  of  the  metal  to  the  O.  The 
oxidation  and  reduction  of  (II)  leads  to  a  probable 
explanation  of  the  luminescence  in  which  the  carbinol 
base  is  regarded  as  oxidised  by  H202  to  the  peroxide, 
which  is  then  reduced  by  H202  back  to  the  carbinol 
base,  the  light  emission  occurring  during  the  reaction. 
In  the  luminescence  of  (III)  an  essential  structural 
feature  is  the  eyefohydrazide  ring.  Various  mechan¬ 
isms  are  discussed  but  no  definite  conclusion  is 
reached.  W.  R.  A. 
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Mechanism  of  the  chemiluminescence  of 
3-aminophthalhydrazide.  I.  B.  J.  Sveshnikov 
(J,  Phys.  Cliera.  Russ.,  1938,  11,  720- — 732). — The 
luminescence  of  alkaline  mixtures  of  H202  and  3- 
aminophthalhydrazide  (I)  is  at  18°  measurable  for 
days,  and  at  52°  for  hours ;  its  intensity  decreases  at 
first  slowly  and  then  rapidly.  It  decreases  slightly 
with  rising  concn.  of  (I),  reaching  a  max.  in  0*5% 
NaOH  and  when  the  ratio  [NaOH] :  [H202]  is  approx. 
50 — 100.  Some  (I)  is  used  up  in  the  course  of 
luminescence.  A  short  luminescence  is  observed 
when  acid  is  added  to  an  alkaline,  or  alkali  to  an  acid, 
solution  of  (I).  This  luminescence  is  presumably  due 
to  hydrolysis  of  (I),  and  that  in  presence  of  H202  to  an 
oxidation  of  hydrolysis  products,  J,  J.  B. 

Electro-photo-luminescence.  G.  Destriau 
(Trans.  Faraday  Soc,,  1938,  35,  227 — 233). — An 
extension  of  work  already  noted  (cf.  A.,  1937,  I,  283, 
550,  895).  W.  R.  A. 

Two  examples  of  the  non-additivity  of  the 
photo-electric  effects  of  simultaneous  luminous 
fluxes.  G.  Li  an  drat  (Compt.  rend,,  1938,  207, 
139G — 1397). — Non-addivity  effects  with  Thalofide 
and  Se  cells  are  described.  A.  J.  E.  W. 

External  photo-electric  effect  of  semi-con¬ 
ductors.  E.  U.  Condon  (Physical  Rev.,  1938,  [ii], 
54,  1089 — 1091). — Anomalies  obtained  in  Millikan's 
early  work  on  Cu20  and  described  as  spurious  contact 
p.d.  can  be  explained  on  present  theory,  and  an 
analysis  of  the  effect  of  contact  potentials  on  photo¬ 
electric  measurements  with  semi-conductors  indicate 
a  new  method  of  determining  the  width  of  the  for¬ 
bidden  energy  interval  for  electrons  in  a  semi-con¬ 
ductor.  A  possible  application  to  precision  determin¬ 
ation  of  hje  by  the  photo-electric  effect  is  indicated. 

N.  M.  B. 

Method  of  action  of  composite  photo-cathodes. 
H.  Teiciimann  (PhysikaL  Z.,  1938,  39,  914 — 916). — 
The  theory  that  the  intermediate  layer  of  a  com¬ 
posite  photo -cathode  behaves  like  an  electronic 
semi-conductor,  so  that  between  the  individual 
layers  of  the  cathode  semi-conductor  photo-effects 
are  obtained,  is  confirmed  by  experiments  with 
K-Se-Fe,  Cs-Cs20-Ag,  and  K-(K20)A1203-A1 
cathodes.  The  position  and  intensity  of  the  max. 
of  the  efficiency  curves  of  the  last  two  cathodes  were 
determined.  A.  J.  M. 

Behaviour  of  composite  photo-cathodes  of 
potassium,  rubidium,  and  caesium  in  the  ultra¬ 
violet.  W.  Kluge  (Pliysikal.  Z.,  1938,  39,  911 — 
914).— The  relative  spectral  efficiency  curves  of 
Ag-K20-K,  Ag-Rb20-Rb,  and  Ag-Cs20-Cs  com¬ 
posite  photo-cathodes  has  been  determined  over  the 
X  range  200 — 450  mg.  No  normal  photo-effect  is 
found  at  X  <300  mg.,  but  the  efficiency  curves  show 
a  band-like  structure.  It  is  supposed  that  these 
bands  are  the  absorption  spectrum  of  the  alkali 
oxide  used,  the  lattice  of  the  oxide  being  distorted 
by  alkali  metal  and  Ag  atoms.  A.  J.  M, 

Photo-electric  excitation  of  composite  photo¬ 
cathodes  at  low  temperatures.  R.  Suhrmann 
and  A.  Mittmann  (Z.  Physik,  1938,  111,  137 — 151 ; 
cf.  A.,  1939,  I,  9). — The  photo-electric  sensitivity  of 


K-KH-K,  Na-NaH-Na,  and  Cs-C10H8  cathodes  at 
83°  and  20°  k.  and  at  XX  corresponding  with  their 
spectral  sensitivity  max.  decreases  under  continued 
irradiation  with  light  of  that  X.  Irradiation  with 
light  of  longer  X  (yellow,  red,  and  infra-red)  causes  a 
rapid  return  to  normal  sensitivity.  Cathodes  de¬ 
sensitised  in  this  way  also  become  activated  by 
developing  a  spectral  sensitivity  max.  in  the  infra¬ 
red  ;  this  is  attributed  to  an  absorption  band  of  the 
excited  centres.  H.  C.  G. 


Rectification  of  the  current  at  the  boundary 
between  two  semi-conductors.  B.  Davidov 
(Compt.  rend.  Acad.  Sci.  U.R.S.S.,  1938,  20,  279— 
282). — Theoretical.  0.  D.  S. 


Theory  of  solid  rectifiers.  B.  Davidov  (Compt. 
rend.  Acad.  Sci.  U.R.S.S.,  1938,  20,  283— 285).— It 
is  suggested  that  rectification  in  solid  Cu20  occurs 
at  a  boundary  between  Cu20  and  a  layer  (deposited 
near  the  Cu  electrode)  of  Cu20  saturated  with  Cu. 
Application  of  the  author’s  theory  (cf.  preceding 
abstract)  gives  vals.  for  the  rectifying  action  of  the 
order  of  magnitude  of  experimental  vals. 

O.D.  S. 

Distribution  of  an  electron  stream  with  a  three- 
electrode  crystal,  and  a  model  of  a  barrier  layer. 
R.  Hilsch  and  R.  W.  Pohl  (Z.  Physik,  1938,  111, 
399 — 408). — Electronic  conductivity  in  KBr  crystals 
is  discussed  generally.  The  nature  of  a  limiting 
layer  is  illustrated  by  a  piece  of  Pt  foil  extending 
across  one  face  of  the  crystal.  The  rectifying  action 
of  the  crystals  with  different  electrode  arrangements 
is  compared  with  that  of  the  Cu-Cu^O  rectifier. 

H.  C.  G. 


Dipole  moment  of  a  free  molecule  from  data  of 
the  pure  dipole  liquid.  C.  J.  F.  Bottcher  (Physica, 
1939,  6,  59—81;  cf.  A.,  1938,  436).— Vals.  for  g 
calc,  from  e  and  n  by  means  of  Onsager’s  formula 
(A.,  1936,  1182)  arc  nearly  independent  of  temp, 
and  in.  good  agreement  with  vals.  from  vapour  and 
dil.  solution  measurements  for  a  no.  of  N02-com- 
pounds,  ketones,  org.  bases,  nitriles,  halogen  com¬ 
pounds,  etc.  Anomalous  vals.  are  given  by  compounds 
subject  to  association  (AcOH,  H20,  EtOH)  and 
mechanical  interaction  [Et20,  PhOMe,  (CH2C1)2]. 

L.  J.  J. 


Effect  of  intermolecular  action  on  dielectric 
polarisation.  C.  P.  Smyth  (J.  Physical  Chem., 
1939,  43,  131 — 142).— Theoretical.  Dielectric  polar¬ 
isation  vals.  are  examined  in  the  light  of  theories 
of  restricted  mol.  rotation  as  developed  by  Muller 
and  by  Onsager.  C.  R.  H. 

Free  rotation  in  complex  dipolar  ions  in 
solution.  J.  Wyman,  jun.  (J.  Physical  Chem.,  1939, 
43,  143 — 152). — Dielectric  const.,  e,  data  for  lysyl- 
glutamic  acid  (I)  are  analysed  in  terms  of  free  rotation. 
A  general  method  is  worked  out  for  calculating  the 
effects  of  free  rotation  in  complex  dipolar  ions  in 
terms  of  a  dielectric  increment,  8,  expressed  as  the 
slope  of  the  e-concn.  curve.  For  aliphatic  NH2- 
acids  8  =  13*2n — 3*5,  and  for  the  series  comprising 
the  glycine  peptides  8  =  low-— 7,  where  n  is  the  no. 
of  valency  linkings.  In  the  case  of  (I),  substitution 
of  n  '=  22,  corresponding  with  a  dipolar  ion,  in  the 
second  expression  gives  8  —  323  as  compared  with 
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the  observed  val.  345.  This  implies  that  the  degree 
of  free  rotation  in  (I)  is  similar  to  that  observed  in 
other  peptides  and  NH2-acids.  C.  R.  H. 

Relaxation  and  electrical  phenomena.  H. 
Falkenhagen  (Physikal.  Z.,  1938,  39,  806 — 815). — 
The  connexion  between  the  Debye  relaxation  time 
and  the  behaviour  of  dipole  liquids  towards  electric 
waves  is  discussed,  and  the  results  of  recent  ex¬ 
periments  are  considered  in  the  light  of  Debye’s 
theory.  The  connexion  between  dielectric  loss  and 
the  quasi-cryst.  structure  of  liquids  is  considered, 
and  the  dielectric  anomalies  of  solids  are  reviewed. 
Electrical  relaxation  is  also  considered  in  connexion 
with  inhomogeneous  dielectrics  and  strong  elec¬ 
trolytes.  A.  J.  M. 

Structure,  relaxation,  and  dispersion  in 
liquids.  J.  Marsch  (Physikal.  Z.,  1938,  39,  840 — 
845). — The  importance  of  determinations  of  relax¬ 
ation  and  dielectric  dispersion  of  liquids  for  the 
investigation  of  the  structure  of  liquids  is  pointed 
out.  The  determinations  of  the  variation  of  di¬ 
electric  saturation  with  temp,  do  not  agree  with  the 
simple  theory  of  polar  liquids,  but  with  the  extended 
theory,  taking  into  account  the  structure  of  liquids. 
The  assumption  of  a  relaxation  time  for  the  structure 
will  explain  HackeFs  formula  (A.,  1937,  I,  221). 
The  investigation  of  complex  mols.  in  the  short¬ 
wave  region  is  also  referred  to.  A.  J.  M. 

Effect  of  molecular  structure  on  dielectric 
relaxation.  E.  Fischer  (Physikal.  Z.,  1938,  39, 
845 — 848). — The  dielectric  loss  of  dil.  solutions  of 
mols.  with  polar  groups  capable  of  free  rotation,  and 
of  those  incapable  of  such  rotation,  has  been  deter¬ 
mined  and  compared,  in  order  to  discover  the  con¬ 
nexion  between  the  dielectric  relaxation  time  and  the 
structure  of  the  polar  mol.  It  is  found  that  the 
results  for  mols.  of  various  sizes  and  forms  and  with 
dipoles  in  different  positions  can  be  better  expressed 
by  the  formula  of  Perrin,  according  to  which  the 
mols.  are  regarded  as  ellipsoidal,  rather  than  by 
supposing  them  to  be  viscous  spheres.  The  relaxation 
time  for  mols.  with  polar  groups  capable  of  free 
rotation  is  <  that  for  mols.  of  equal  size  but  with  a 
fixed  polar  group.  This  can  be  explained  by  assum¬ 
ing  that  two  frictional  quantities  came  into  play,  one 
being  characteristic  of  the  rotation  of  the  mol.  as  a 
whole,  whilst  the  other  is  characteristic  of  the  free 
rotating  group.  A.  J.  M. 

Electrical  relaxation  phenomena.  E.  Plotze 
(Physikal.  Z.,  1938,  39,  848 — 852). — Determinations 
of  dielectric  dispersion  were  carried  out  with  dil. 
solutions  of  polar  substances  (PhN02,  C5Hn*OH)  in 
non-polar  oils.  The  results  are  in  qual.  agreement 
with  Debye’s  theory.  A.  J.  M. 

Action  of  light  on  thin  metallic  films.  Q. 
Majorana  (Atti  R.  Accad.  Lincei,  1938,  [vi],  28, 
132 — 136). — An  apparatus  is  described  by  means  of 
which  a  more  detailed  study  can  be  made  of  the 
photo-resistance  effect  previously  observed  when 
intermittent  light  is  allowed  to  fall  on  thin  metallic 
films  (cf.  A.,  1934,  353,  584).  0.  J.  W. 

Action  of  intermittent  light  on  thin  films  of 
gold.  Q.  Majorana  (Atti  R.  Accad.  Lincei,  1938, 


[vi],  28,  137 — 142). — The  photo-resistance  effect 

has  been  confirmed  by  means  of  the  apparatus 
described  in  the  preceding  abstract  with  thin  films 
of  Au  deposited  on  glass.  Measurements  of  the 
hysteresis  between  the  illumination  and  resistance 
cycles  for  different  thicknesses  of  film  and  different 
frequencies  of  interruption  of  the  light  source  are 
recorded.  0.  J.  W. 

Electronic  conduction  in  insulating  crystals 
under  very  high  field  strength.  A.  vox  Hippel 
(Physical  Rev.,  1938,  [ii],  54,  1096 — 1102). — Curves 
for  current-voltage  and  photo-electric  response 
measured  up  to  the  breakdown  point  in  single  crystals 
of  KC1,  KBr,  Nad,  Rbl,  and  mica  are  given.  107  v. 
per  cm.  were  reached  in  mica,  and  phenomena  were 
observed  acoustically.  The  dark  currents  and  photo¬ 
currents  observed  give  information  on  the  mechanism 
of  electric  conduction  under  very  high  field  strength. 

N.  M.  B. 

Refraction  and  dispersion  of  HC1,  HEr,  and 
H2S  and  the  isotopic  heavy  molecules  DC1,  DBr, 
and  D2S.  T.  Larsen  (Z.  Physik,  1938,  111,  391 — 
398). — The  dispersion  is  measured  for  these  com¬ 
pounds  from  A  —  5677*4  a.  up  to  the  commencement 
of  absorption  in  the  ultra-violet.  The  heavy  isotopes 
show  a  similar  reduction  in  the  abs.  val.  of  ?i,  and  a 
flattening  of  the  dispersion  curves  as  is  found  in 
D2  and  CD4.  L.  G.  G. 

Refractive  index  and  molecular  refraction  of 
methane  and  deuteromethane.  0.  E.  Frivold, 
0.  Hassel,  and  E.  Hetland  (Physikal.  Z.,  1939, 
40,  29 — 32). — n  and  mol.  refractions  of  CH4  and 
CD4  are  recorded  for  a  no.  of  A  between  4046*6  and 
6562*9  a.  Yals.  for  (?i—  l)xl06  at  these  AA  are 
452*87  and  439*42,  and  446*27  and  433*33,  for  CH4 
and  CD4  respectively.  A.  J.  M. 

Organic  sulphides  :  specific  gravities  and 
refractive  indices  of  aliphatic  sulphides.  G.  W. 
Ayers,  jun.  and  M.  S.  Agrees  (J.  Amer.  Chem.Soc., 
1939,  61,  83 — 85). — Sp.  gr.  at  0°,  20°,  and  25°  and 
?iD  at  20°  and  25°  arc  recorded  for  Et,  Pr°,  Pr^,  Bua, 
Bu^}  n-  and  iso -amyl  sulphides.  Mol.  refraction 
vals.  have  been  calc.  E.  S.  H. 

Faraday  effect  in  heavy  water.  F.  Gabler 
(Physikal.  Z.,  1939,  40,  32 — 33). — The  effect  of  temp, 
on  the  magnetic  rotation  of  H20,  D20,  and  mixtures 
of  the  two  has  been  determined  at  A  5461  and  5893  a. 
The  Yerdet  const.  V  is  connected  with  temp.  G  by 
V  =  a  —  50  —  cO2.  For  D20  at  20°,  V  —  0*01483 
and  0*1254  min.  per  Gauss  cm.  at  5461  and  5893  a., 
respectively.  The  vals.  for  a  mixture  of  54*2%  D20 
and  45*8%  H20  follow  Schonrock’s  mixture  rule. 
The  results  do  not  support  the  assumption  that  HOD 
mols.  exist  in  the  mixture.  A.  J.  M. 

Inertia  of  the  Kerr  effect.  O.  Maercks  and  W. 
Hanle  (Physikal.  Z.,  1938,  39,  852 — 855). — A  new 
method  of  determining  the  inertia  of  the  Kerr  effect,  in 
which  a  stroboscopically  illuminated  ultrasonic  wave  is 
used  as  an  analyser,  is  described.  The  relaxation 
times  of  PhN02,  C8H17*OH,  l-CI0H7Br,  NPhMe2,  and 
NPhEt2  are  given.  The  disappearance  of  the  Kerr 


128 


BRITISH  CHEMICAL  AND  PHYSIOLOGICAL  ABSTRACTS.— A.,  I. 


n  (e-g) 


effect  for  C8H17*OH  at  X  32  m.  observed  by  Raman 
et  al.  (A.,  1928,  688),  could  not  be  confirmed. 

A.  J.  M. 

Constitutional  conditions  for  mesomerism. 
Stereomerism  and  mesomerism.  F.  Arndt  and 
B.  Eistert  [with  remarks  by  K.  A.  Jensen]  (Ber., 
1939,  72,  [f?],  202 — 212). — The  limiting  formulae  of  a 
mesomeric  system  may  be  such  as  to  imply  different 
spatial  arrangements.  In  such  cases  it  must  be 
remembered  that  the  limiting  formulae  are  purely 
fictitious,  and  that  the  actual  spatial  configuration 
will  be  defined  by  the  mesomeric  electron  distribution. 
On  the  other  hand  an  ion  at  the  moment  of  formation 
must  have  the  spatial  configuration  of  the  tautomeride 
from  which  it  was  formed,  but  will  rapidly  take  up  the 
stable  intermediate  configuration.  F.  J.  G. 

Development  of  Werner's  theory,  as  applied 
to  complex  compounds.  I.  I.  Tscherniaev  (Sci. 
Mem,  Univ.  Leningrad,  1937,  3,  No.  17,  181 — 188). — 
A  review.  R.  T. 

Is  there  an  essential  difference  between 
44  ordinary  M  and  44  complex  M  compounds.  III. 
J.  Zernike  (Chem.  Weekblad,  1939,  36,  24 — 27 ; 
cf.  A.,  1939  I,  79). — The  electrical  properties  of  the 
alkyl  and  aryl  hydroxides  of  Hg,  Tl,  Sn,  Pb,  N,  P,  As, 
Sb,  S,  Te,  I,  and  particularly  Cr  are  discussed.  Com¬ 
plex  ions  are  formed  when  the  no.  of  alkyl  groups 
attached  to  the  metal  exceeds  its  H  valency.  Cr  is 
univalent  in  the  Cr~Ph  compounds,  the  Ph  groups 
being  bound  in  a  way  intermediate  between  “  hyper¬ 
complex  ”  and  “  metallic.”  S.  C. 

Long-range  forces  between  hydrogen  mole¬ 
cules.  H.  S.  W.  Massey  and  R.  A.  Buckingham 
(Proc.  Roy.  Irish  Acad.,  1938,  45,  A,  31 — 15). — 
Theoretical  van  der  Waals  and  quadripole  interaction 
energies  are  calc,  by  variation  and  perturbation 
methods  for  large  distances  of  separation  R,  The 
former  method  gives  a  val.  1*52  or  1*43  X  10~59jft~6 
erg  for  the  van  der  Waals  interaction,  in  good  agree¬ 
ment  with  that  found  by  Lennard-Joncs  (A.,  1931, 
1358).  L.  J.  J. 

Inequality  concerning  lattice  sums.  B.  S.  M. 
Rao  and  K.  V.  Iyengar  (Proc.  Indian  Acad.  Sci., 
1938,  8,  A,  524 — 528), — Mathematical.  W.  R.  A. 

Excitation  of  intramolecular  vibrations  by 
collision.  A.  Eucken  and  L.  Kuchler  (Physikal. 
Z.,  1938,  39,  831 — 835). — The  results  of  experiments 
on  the  dispersion  of  ultrasonic  waves  give  the  no.  of 
collisions  ( Z )  necessary  for  the  transition  of  a  vibra¬ 
tional  quantum  into  translational  energy,  Cl2,  N20, 
and  C02  being  investigated  at  20°.  In  all  formerly 
investigated  cases  the  dispersion  curve  is  normal, 
indicating  a  single  val.  of  Z.  The  variation  of  Z  with 
temp,  between  290°  and  700°  K.  has  been  investigated 
for  pure  C02  and  N20  and  for  C02  mixed  with  other 
gases.  For  the  pure  gases  Z  falls  rapidty  with  rising 
temp.,  but  the  effect  is  smaller  for  mixtures.  For 
C02-H2  mixtures  the  Z-temp.  curve  shows  a  min. 
The  results  of  these  experiments  can  be  qualitatively 
explained  from  considerations  of  the  form  of  the 
potential  curve,  making  use  of  the  analogy  with 
predissociation  phenomena.  A.  J.  M. 


Calculation  of  effective  ionic  radii  from  mol. 
refraction  of  ions.  E.  Kordes  (Naturwiss.,  1939, 
27,  30 — 31). — An  empirical  equation  connecting  the 
effective  radii  of  ions  with  their  mol.  refraction  is 
suggested  for  ions  of  the  inert  gas  type,  and  another 
for  those  not  of  this  type.  The  equations  are  in¬ 
dependent  of  the  state  of  aggregation  of  the 
substances.  The  calc,  ionic  radii  agree  well  with  those 
obtained  by  the  empirical  equation  of  Goldschmidt 
and  those  deduced  theoretically  by  Pauling. 

A.  J.  M. 

Nature  of  lattice  defects  in  silver  bromide 
crystals.  F.  Seitz  (Physical  Rev.,  1938,  [ii],  54, 
1111 — 1112). — Characteristics  of  two  types  of  defects 
are  reviewed,  and  revised  calculations  for  AgBr  are 
discussed.  N.  M.  B. 

Statistical  mechanics  of  condensing  systems. 
V.  Two-component  systems.  J.  E.  Mayer  (J. 
Physical  Chem.,  1939,  43,  71 — 95). — Mathematical. 

C.  R.  H. 

Hindered  molecular  rotation  and  the  dielectric 
behaviour  of  condensed  phases.  A.  H.  White 
(J.  Chem.  Physics,  1939,  7,  58 — 60). — A  relation  is 
derived  mathematically  between  the  polarisability  of 
a  liquid  or  of  a  collection  of  randomly  oriented  single 
crystals,  in  which  polar  mols.  can  rotate  only  between 
two  extreme  equilibrium  positions,  the  angle  separat¬ 
ing  these  positions,  the  difference  of  potential  existing 
between  them,  and  the  dipole  moment.  The 
difference  between  the  derived  equation  and  that  for 
gases  is  discussed.  W.  R.  A. 

A  thermochemical  constant  and  its  relations 
with  electronic  energy  values.  M.  Brutzcus 
(Compt.  rend.,  1938,  207,  1209- — 1211). — The  energy 
vals.  of  a  no.  of  linkings,  and  the  energies  required  for 
valency  augmentation  in  a  no.  of  cases,  are  shown  to 
be  simple  multiples  of  an  approx,  const,  energy  of 
50 — 58  kg. -cal.  This  energy  is  considered  to  corre¬ 
spond  with  electron  excitation  from  L  to  N,  or  from  M 
to  Q  shells,  requiring  57*1  and  27*6  kg. -cal.  per  g.-mol., 
respectively.  Small  deviations  from  the  exact 
multiples  are  ascribed  to  vibration  and  rotation  effects. 

A.  J.  E.  W. 

Theory  of  structure  and  problems  of  the 
dynamics  of  organic  molecules.  A.  E.  Favorski 
(Sci.  Mem.  Univ.  Leningrad,  1937,  3,  No.  17,  171— — 
180). — Theoretical.  R.  T. 

Calculation  of  [spectroscopic  characteristics 
of]  certain  molecules.  O.  Burkard  (Proc.  Indian 
Acad.  Sci.,  1938,  8,  A,  365 — 382). — The  frequencies, 
vibration  forms,  and  energy  distributions  for  the  plane 
vibrations  have  been  calc,  in  terms  of  mass,  valency 
angles,  and  force  const,  for  the  systems :  1:3:5- 

substituted  C6X3,  CX2!CX2,  cis-  and  £ra?ts-CXICX,  and 
the  phosgene  type,  COX2.  W.  R.  A. 

Characteristic  vibrations  of  mechanical  mole¬ 
cular  models .  IV.  4-Membered  rings .  F. 
Trenkler  (Proc.  Indian  Acad.  Sci.,  1938,  8,  A,  383 — 
392  ;  cf.  A.,  1936,  782). — Experimental  vibration  forms 
and  characteristic  frequencies,  obtained  by  reference 
to  mechanical  models  of  cyc/o-butane,  -butene,  -buta¬ 
diene,  -butanone,  and  -butane- 1  :  3-dione,  are  in  fair 
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agreement  with  theoretical  prediction.  Deviations  in 
the  frequencies  are  due  to  deformation  of  the  rings. 

W.  R.  A. 

Normal  frequency  of  the  diamond  lattice.  T. 
Venkataraytjdu  (Proc.  Indian  Acad.  Sci.,  1938,  8,  A, 
549 — 352). — The  proper  basis  of  the  diamond  lattice 
consists  of  two  atoms  only,  the  positions  of  which, 
referred  to  rhombohedral  axes,  are  respectively  (0, 
0,  0)  and  (£,  £,  £)■  Such  a  model  has  symmetry  Oh. 
Application  of  group  theory  indicates  that  the 
diamond  lattice  has  only  one  limiting  mode  of  oscill¬ 
ation  which  is  active  in  the  Raman  spectrum  and  in¬ 
active  in  infra-red  absorption  and  is  triply  degenerate. 
In  this  mode  the  two  interpenetrating  lattices  are 
•oscillating  against  each  other  in  an  arbitrary  direction. 
This  agrees  with  the  observed  intense  Raman  dis¬ 
placement  of  1332  cm.”1  Other  weak  Raman  lines 
and  the  infra-red  absorption  max.  are  regarded  as 
secondary  effects.  W.  R.  A. 

Relation  between  the  force  constant,  the  inter- 
nuclear  distance,  and  the  dissociation  energy  of  a 
diatomic  linkage.  G.  B.  B.  M.  Sutherland  (Proc. 
Indian  Acad.  Sci.,  1938,  8,  A,  341 — 344). — A  general 
mathematical  treatment,  based  on  the  classical 
method  of  Newing  (A.,  1935,  685),  indicates  that  the 
empirical  Allen-Longair  and  Badger  relations  between 
the  force  const,  characterising  the  vibration  v  of  a  diat. 
linking  and  the  internuclear  distance  of  the  two  atoms 
need  modification.  A  derived  expression  for  the 
dissociation  of  a  diat.  linking  gives  results  in  agree¬ 
ment  with  experimental  data.  W.  R.  A. 

Parachors  of  inorganic  salts  in  solutions  and 
their  structure.  II.  Lithium,  sodium,  and  rubid¬ 
ium  salts  and  atomic  parachors  of  the  above 
elements  including  caesium.  J.  V.  Lakhani  and 
R.  P.  Daroga  (J,  Indian  Chem.  Soc.,  1938,  15, 
519— 524).— The  parachors  of  NaCl,  NaBr,  NaN03, 
Na2S203,  NaHS03,  LiCl,  LiBr,  and  RbCl  have  been 
•determined  by  the  solution  method.  The  average 
val.  for  Na2S203  is  316*6  and  for  NaHS03  209*9.  The 
vals.  for  the  Li,  Rb,  and  remaining  Na  salts  are  >  the 
vals.  obtained  by  the  fusion  method.  The  average 
vals.  found  are  for  Na,  90*06,  Li  46*8,  and  Rb 
141*62.  A  parabolic  curve  is  obtained  if  the  at.  no.  is 
plotted  against  the  parachor  consts.  of  the  metals,  and 
Sugden’s  val.  for  Cs,  obtained  by  the  fusion  method, 
lies  on  the  curve.  C.  R.  H. 

Surface  tension  of  hydrocarbons.  D.  L.  Katz 
and  W.  Saltman  (Ind.  Eng.  Chem.  1939,  31,  91 — 
94). — Data  for  the  surface  tension  of  C2H6,  C3H8, 
and  C4H10,  in  the  range  0 — 45°,  are  presented,  and  are 
correlated  with  figures  for  ^-paraffins,  from  the 
literature,  by  means  of  a  general  curve  for  surface 
tension  as  a  function  of  reduced  temp.  The  possibility 
of  predicting  crit.  temp,  from  such  a  curve  is  discussed. 

T.  C.  G.  T. 

Scattering  of  X-rays  by  a  system  of  rotating 
molecules.  C.  Finbak  (Physikal.  Z.,  1939,  40, 
26 — 28). — Theoretical.  It  is  very  probable  that 
crystal  lattices  constructed  of  rotating  mols.  will 
give  characteristic  X-ray  diagrams,  and  deviations 
from  the  normal  diagrams  wrould  be  expected  particu¬ 
larly  in  the  case  of  mols.  with  heavy  atoms  in  the 
peripheral  regions.  A.  J.  M. 


Graphical  representation  of  the  possibilities  of 
axial  combinations.  H.  Tertsch  (Z.  Krist.,  1938, 
100,  85 — 90). — Cry  stallo- mathematical.  I.  Me  A. 

General  graphical  method  for  determining  the 
spacings  of  lattice  planes.  M.  A.  Peacock  (Z. 
Krist.,  1938,  100,  93 — 103). — The  method,  based  on 
the  geometry  of  the  reciprocal  lattice,  and  especially 
rapid  for  triclinic  crystals,  is  exemplified  with  axinite 
(A.,  1937,  I,  430);  error  <1%.  Procedures  for 
higher  symmetries,  lattice  centering,  and  space- 
group  conditions  are  outlined.  I.  McA. 

Classification  of  solids.  W.  Nowacki  (Z.  Krist,, 
1938,  100,  77—81;  cf.  Strock,  A.,  1936,  1325).— A 
classification  based  primarily  on  the  no.  (3,  2,  1,  0) 
of  independent  linear  translations  for  representative 
points,  with  successive  subdivisions  dependent  on 
the  existence  or  not  of  open  lattice  spaces,  at.  group 
rotation,  and  identity  in  physico-chemically  and 
structurally  equiv.  particles,  is  illustrated  by  examples. 
Detailed  distinctions  involving  isotopes,  excited 
atoms,  and  thermal  vibrations  are  omitted. 

I.  McA. 

Crystal  growth  of  sodium  chloride.  K.  Span- 
genberg  (Z.  Krist.,  1938,  100,  82—85;  cf.  ibid., 
1927,  65,  204). — Further  goniometric  measurements 
with  improved  apparatus  are  reported.  I.  McA. 

Inorganic  giant  molecules.  H.  G.  Grimm 
(Naturwiss.,  1939,  27,  1 — 11). — The  determination  of 
the  type  of  linking  (ionic,  metallic,  intermol.  or  van 
der  Waals,  and  homopolar)  present  in  a  crystal  by 
projection  of  the  electron  density  on  to  certain  lattice 
planes  is  described,  and  the  results  obtained  for  NaCl, 
diamond,  Mg,  and  (CH2)6N4,  taken  as  characteristic 
examples,  are  discussed.  The  type  of  binding 
present  in  inorg.  giant  mols.  and  the  structure  of 
silicates  are  dealt  with.  The  effect  of  the  type  of 
binding  on  the  practical  use  of  crystals  is  illustrated 
by  reference  to  the  bindings  present  in  the  character¬ 
istic  substances  of  Mohs’  scale  of  hardness.  A.  J.  M. 

Orientation  of  surface  crystals  of  brass  by 
abrasion.  N.  A.  Schischakov  and  V.  I.  Kasatot- 
schkin  (Compt.  rend.  Acad.  Sci.  U.R.S.S.,  1938,  20, 
277). — Electron  diffraction  patterns  show’  orientation 
in  the  surface  layers  of  brass  abraded  in  any  definite 
direction.  O.  D.  S. 

Crystal  structure  of  germanium  nitride.  R. 
J tjza  and  H.  Hahn  (Naturwiss.,  1939,  27,  32). — 
Ge3N4  is  rhombohedral,  a  =  8*565  a.,  cc  =  107°  46*. 
It  has  the  structure  of  phenacite,  Be2Si04.  Each 
Ge  is  surrounded  tetrahedrally  by  4  N,  and  each  three 
tetrahedra  have  one  N  in  common.  A.  J.  M. 

X-Ray  studies  on  magneto-plumbite, 
Pb0,6Fe203,  and  other  substances  resembling 
11  (3-alumina,"  Na20,llAl203.  V.  Adelskold 
(ArkivKemi,  Min.,  Geol.,  1938, 12,  A,  No.  29, 1 — 9). — 
X-Ray  investigation  of  the  products  obtained  by 
co-pptg.  Pb"  and  Fe"',  in  various  proportions,  with 
aq.  NH3  or  (NH4)2C03  and  igniting  the  mixture  at 
1000°,  indicates  the  formation  of  the  compound 
5Pb0,2Fe205  and  of  Pb0,6Fe203  (I),  the  latter  having 
a  5*877  a.,  c  23*02  a.  Measurements  on  natural 
crystals  of  (I)  indicate  that  the  probable  space-group 
is  D\h — Cftjmmc,  similar  to  that  of  “  [3-alumina." 
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The  crystal  structures  of  compounds  of  this  type  are 
discussed.  J.  W.  S. 

Crystal  structure  of  sodium  bromate.  J.  E. 
Hamilton  (Z.  Krist.,  1938,  100,  104— 110).— Single¬ 
crystal  X-ray  analysis,  using  two-dimensional  Fourier 
synthesis  and  photometered  intensities,  confirms 
previous  structures  (e.g.y  Dickinson,  A.,  1922,  ii, 
145)  and  yields  complete  at.  parameters.  BrOa  is  a 
trigonal  pyramid  with  O — 0  2-95  a.  and  Br — O  1*78  a. 
6  O  surround  each  Na  at  2*38  a.  Results  for  NaBrOs 
and  KBrOa  are  compared.  I.  McA. 

Optical  studies  on  stovaine  and  three  related 
compounds.  B.  Campbell  and  M.  L.  Willard  (Z. 
Krist.,  1938,  100,  111 — 119). — Crystallographic  data 
including  vals.  of  n  are  recorded  for  the  benzoate 
hydrochlorides  of  the  following  tert. -NH2-alcohols  : 
NMe2-CH2-CMeEt-OH,  NMe2-CH/CMe,*OH, 
NMc2-[CH2]2-CMe2-OH,  and  NMe^CHoVCMe^OH. 

I.  McA. 

Structure  of  crystalline  aliphatic  compounds. 
Fine  structure  of  n-triacontane,  C3[)H62.  R. 
Kohlhaas  and  K.  Soremba  (Z.  Krist.,  1938,  100, 
47 — 57 ;  cf.  A.,  1938,  I,  390). — n-C30H62  shows  an 
enantiotropic  transition  at  59*4°.  X-Ray  analysis  of 
single  crystals  from  PhN02  gives  a  rhombic  cell  con¬ 
taining  4  mols.  with  a  7*45,  b  4*97,  c  81*6  a.;  p20 
0*939 ;  probable  space-group  D\\,  indicating  a  plane, 
not  a  centre,  of  symmetry  between  mols.  adjacent 
along  c.  Analysis  of  indexed  estimated  intensities 
(cf.  Muller,  A~,  1928,  1176)  yields  the  following 
detail  for  a  plane  zig-zag  C30  skeleton  :  a  of  C  atom  : 
1*57^0*05  a.  ;  C-C-C  angle  :  106*0±4*0°  ;  increment 
per  C  atom  along  c  :  1*26^:0*04  a.  ;  angle  (a)  between 
mol.  chain  plane  and  (010)  :  26*5  <  a  <  33*6°. 

Muller's  rule  for  odd  and  even  n-paraffins  requires 
amendment.  I.  McA. 

X-Ray  and  thermal  examination  of  the 
glycerides.  TV.  Symmetrical  mixed  triglycer¬ 
ides. — See  A.,  1939,  II,  97. 

Effect  of  molecular  structure  on  the  occur¬ 
rence  of  liquid  crystals.  C.  Weygand  and  R. 
Gabler  (Naturwiss.,  1939,  27,  28 — 29). — For  the 
smectic  forms  of  the  homologous  azoxy-,  azo-,  and 
azomethinc-phenyl  ethers,  the  transition  point  for  the 
conversion  of  one  liquid  cryst.  form  into  another  falls 
on  replacing  the  azoxy-group  by  the  azo-group.  The 
middle  of  the  mol.  thus  controls  the  occurrence  of  the 
smectic  state.  Investigation  of  the  occurrence  of 
compounds  of  the  type  OR*C6H4*CH;N-CgH4*CH,R' 
and  OR*CgH4-CH:N-C6H4-OR"  (R  -  C9H19,  R'  =  H, 
Me,  Et,  R"  =  Me,  Et)  in  the  nematic  state  shows  that 
the  ends  of  the  mols.  determine  the  ordering  in  this 
state.  A.  J.  M. 

Relation  between  image  distortion  in  the 
electron  microscope  and  electron  scattering  in 
the  object.  M.  von  Ardenne  (Z.  Physik,  1938, 
111,  152 — 157). — The  ratio  of  chromatic  to  electron 
scattering  image  distortion  is  calc,  for  various  thick¬ 
nesses  of  object.  The  bearing  of  these  data  on  the 
resolving  power  and  applicability  of  the  electron  micro¬ 
scope  is  discussed.  *  H.  C.  G. 

Electron  interference.  H.  Boochs  (Physikal. 
Z-j  1938,  39,  919).- — Using  an  improved  electron  dif¬ 


fraction  camera,  the  velocity  loss  of  electrons  on  pass¬ 
ing  through  thin  foils  ( — 0*8 — 3  (x.)  of  A1  and  mica 
was  investigated.  The  loss  is  that  which  would  be 
expected  from  observations  on  thicker  foils.  In 
experiments  to  discover  whether  the  lattice  consts. 
in  very  small  crystallites  differ  from  those  of  larger 
crystallites,  only  in  the  case  of  Ni  was  any  considerable 
difference  found.  A.  J.  M. 


New  process  of  photographing  electron  inter¬ 
ference  at  single  molecules.  P.  Debase  (Physikal. 
Z.,  1939, 40,  66). — The  intensity  of  secondary  electrons 
produced  by  the  scattering  of  an  electron  beam  at 
single  mols.  is  a  function  of  the  angle  of  deviation, 
the  factor  controlling  the  decrease  in  intensity  being 
oc  1/s4  (,s  =  2  sin  0/2).  A  method  of  eliminating  this 
factor  involves  the  use  of  a  rotating  sector  in  front 
of  the  photographic  plate,  the  aperture  of  the  sector 
being  so  arranged  as  to  increase  the  exposure  at  a  point 
distant  r  from  the  centre  in  the  ratio  rl,  thus  approx, 
compensating  for  the  1/s4  decrease.  The  method  is 
applied  to  CC14.  A.  J.  M. 


Determination  of  the  molecular  structure  of 
gases  by  electron  diffraction.  C.  Finbak  (Tids. 
Kjemi,  1938,  18,  16S — 172). — A  review. 

M.  H.  M.  A. 


Examination  of  thin  rubber  films  by  electron 
diffraction.  K.  Tanaka  (Mem,  Coll.  Sci.  Kyoto, 
1938,  A,  21,  169 — 172). — The  mol.  structure  of  a  thin 
rubber  film  deposited  on  a  polished  metal  surface  from 

a  C6H6  solution  is  similar  to  that  in  a  paraffin  crystal. 

K  .T  T, 


Molecular  structure  of  hydrogen  fluoride. 
S.  H.  Bauer,  J.  Y.  Beach,  and  J.  H.  Simons  ( J.  Amer. 
Chem.  Soc.,  1939,  61,  19—24). — Electron-diffraction 
investigation  gives  the  interat.  distances  F — H  1*00  ± 

0*06  a.,  F - II  1*55  ±  0*06  a.,  F— H - F  2*55  ± 

0*03  a.,  <  FFF  140  i  5°.  The  data  indicate  a  zig¬ 
zag  chain  configuration.  The  probability  of  the 
existence  of  equilibrium  between  chain  polymerides 
is  discussed.  E.  S.  H. 


Influence  of  heat-treatment  in  a  magnetic 
field  on  the  magnetic  properties  of  ferromagnetic 
single  crystals.  R.  Jaanus  and  J.  Schur  (Compt. 
rend.  Acad.  Sci.  U.R.S.S.,  1938,  20,  2S7 — 288).—' The 
variation  of  coercive  force  in  the  plane  of  the  disc  with 
direction  has  been  investigated  in  Si  steel  (3*5%  Si) 
single- crystal  discs  after  heating  to  800°  and  cooling 
under  magnetic  cover  or  in  a  magnetic  field  in  various 
directions  in  the  plane  of  the  disc.  Results  of  Ruder 
(A.,  1935,  687)  and  Sixtus  (A.,  1937, 1,  556)  may  have 
been  influenced  by  the  magnetic  field  of  the  coils  of 
the  electric  furnace  used  in  heat-treatment. 

0.  D.  S. 

Magnetic  permeability  of  nickel  for  Hertzian 
waves.  K.  F.  Lindman  (Z.  tech.  Physik,  1938,  19, 
323 — 324). — The  magnetic  permeability  of  Ni  has 
been  determined  when  waves  of  X  15*8—86  cm.  are 
passing  through  the  metal,  the  X  of  the  waves  in  two 
parallel  Ni  wires  of  diameter  0*0172  mm.  being  found 
and  compared  with  the  normal  X.  The  permeability 
increases  with  increasing  X,  at  first  rapidly  (X  <50 
cm.),  then  more  slowly,  reaching  the  val.  19*9  at  X 
86*0  cm.  A.  J.  M. 
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Effect  of  an  elastic  anisotropy  on  the  X-ray 
determination  of  strains.  It.  Glocker  (Z.  tech. 
Physik,  1938, 19, 289 — 293) . — Theoretical.  Assuming 
independent  extension  for  each  crystallite,  the  elastic 
anisotropy  of  polycryst.  Fe  to  be  expected  from 
X-ray  determinations  of  the  extension  is  calc,  to  be 
that  obtained  by  experiment.  The  anisotropy  is 
considered  in  connexion  with  the  angle  of  incidence 
of  the  X-rays.  A.  J.  M. 

Investigation  of  the  transitions  of  condensed 
hydrogen  halides  with  the  polarisation  micro¬ 
scope.  A.  Kruis  and  R.  Kaisohew  (Z.  physikal. 
Chem.,  1938,  B,  41,  427—432). — Observations  with 
the  polarisation  microscope  indicate  that  the  transition 
of  HC1  at  98*9°  k.  and,  contrary  to  the  results  of  X- 
ray  investigations  (A.,  1932,  325),  the  transitions  of 
HBr  and  HI  at  ~  117°  and  126°  k.,  respectively,  are 
due  to  lattice  changes.  The  transitions  of  HBr  at 
113°  and  89°  K.  and  of  HI  at  70°  K.  are  due  to  re¬ 
crystallisation.  J.  W.  S. 

Retrograde  transitions.  A.  SmTS  (Z.  physikal. 
Chem.,  1938,  B,  41,  441 — 452). — Theoretical.  The 
conditions  for  the  appearance  of  retrograde  transitions 
are  discussed  from  the  viewpoint  of  the  author’s  theory 
of  allotropy.  J.  W,  S. 

Transition  of  amorphous  metals  to  the  crystal¬ 
line  state.  J.  Kramer  (Z.  Physik,  1938,  111,  409 — 
422  ;  cf.  A.,  1934,  244). — The  structure  of  amorphous 
metals  is  likened  to  that  of  a  highly  compressed  gas 
in  which  by  reaction  from  neighbouring  atoms  the 
ionisation  energy  is  largely  reduced.  This  thesis  is 
developed  in  a  no.  of  comparisons;  a.g.y  transition  of 
an  amorphous  metallic  layer  through  impact  of 
accelerated  electrons  corresponds  with  ionisation  of  a 
gas  by  electron  impact.  The  effect  on  the  transition 
temp,  of  an  amorphous  layer  of  a  magnetic  field  may 
be  calc,  from  the  formulas  for  the  separation  of  the 
spectral  lines  in  the  normal  Zeeman  effect.  Likewise 
the  fall  in  resistance  of  a  thin  metallic  layer  in  an 
electrostatic  field  is  comparable  Avith  the  Stark  effect. 

L.  G.  G. 

Transitions  between  organisation  and  dis¬ 
organisation  in  solid  and  liquid  phases.  C. 
Wagner  (Z.  Elektrochem.,  1939, 45, 1 — 2). — Problems 
relating  to  the  various  intermediate  states  bet\Areen 
ideal  mol.  orientation  (perfect  crystal)  and  complete 
disorganisation  (perfect  gas)  are  stated.  J.  W.  S. 

Transition  between  organisation  and  dis¬ 
organisation  in  ionic  crystals.  F.  Laves  (Z. 
Elektrochem.,  1939,  45,  2 — 13). — Various  forms  of 
distortion  of  an  ionic  crystal  lattice,  Avith  and  AAithout 
mixed  crystal  formation,  are  classified  and  discussed. 

J.  W.  S. 

Statistics  and  thermodynamics  of  the  state  of 
disorganisation  in  crystals,  especially  at  low 
order  of  deficiency.  W.  Schottky  (Z.  Elektro¬ 
chem.,  1939,  45,  33 — 68). — Mathematical. 

J.  W.  S. 

Resolution  of  the  elementary  moment  of  ferro¬ 
magnetic  substances  and  gyromagnetic  pheno¬ 
mena.  R.  Forrer  (Compt.  rend.,  1938,  207,  1390 — 
1391). — Experimental  vals.  of  the  gyromagnetic  ratio 
p(e/m)  for  ferromagnetic  metals  are  compared  Avith 


vals.  calc,  by  resolution  of  the  elementary  moment 
into  its  orbital  and  spin  components.  A.  J.  E.  W. 

Magnetic  susceptibility  of  potassium  bromide 
crystals  with  colour  centres.  P.  Jensen  (Ann. 
Physik,  1939,  [v],  34,  161 — 177). — The  difference, 
Ax,  in  the  vol.  susceptibility  of  the  same  KBr-KH 
mixed  crystal  before  and  after  coloration  by  exposure 
to  light  has  been  measured  for  a  series  of  crystals  of 
colour  centre  concn.  N  from  1  x  1017  to  6  x  10 17 
centres  per  c.c.  For  this  range  of  concn.,  Ax  —  2*6  X 
10_27iY.  The  effective  moment  of  a  centre  is  calc,  to 
be  1*93  Bohr  magnetons.  Within  the  experimental 
error  this  is  equal  to  the  effective  moment  of  a  Na 
atom  calc,  from  the  susceptibility  of  Na  vapour. 

O.  D.  S. 

Magnetic  behaviour  of  vanadium,  titanium, 
and  chrome  alums.  J.  H.  Van  Vleck  (J.  Chem. 
Physics,  1939,  7,  61 — 71). — The  three  possible  sources 
from  Avhich  can  result  the  crit.  Aral.  of  the  ratio  of  the 
fourth-  to  the  second-order  part  of  the  non-cubic  por¬ 
tion  of  the  cryst.  potential  of  Ti  and  V  alums  are 
investigated  theoretically :  (i)  the  atoms  more  remote 
than  the  6  H20  mols.  immediately  surrounding  the 
paramagnetic  ion,  (ii)  the  indirect  action  of  the  remote 
atoms  in  distorting  or  polarising  the  H20  cluster,  and 
(iii)  the  Jahn-Teller  effect  in  Avhich  the  degeneracy 
of  the  cation  distorts  the  arrangement  of  the  H20 
cluster.  Only  (ii)  gives  a  ratio  of  the  correct  size  and 
sign,  but  (iii)  amplifies  the  effect.  This  idea  is 
supported  by  reference  to  Cr  alum.  W.  R.  A. 

Jahn-Teller  effect  and  crystalline  Stark  split¬ 
ting  for  clusters  of  the  form  XY6.  J.  H.  Van 
Vleck  (J.  Chem.  Physics,  1939,  7,  72 — 84;  cf.  pre¬ 
ceding  abstract). — Mathematical.  W.  R.  A. 

Influence  of  water  on  the  values  of  the  magnetic 
constants  of  the  rare  earths.  B.  Cabrera  (Compt. 
rend.,  1938,  207, 1077 — 1080). — In  order  to  determine 
Avhether  contained  H20  is  the  primary  cause  of  the 
discrepancies  betAveen  the  observed  and  predicted  vals. 
of  the  magnetic  consts.  of  the  rare  earths,  three  samples 
of  Sm203  have  been  studied  magnetically  betAveen 
room  temp,  and  300°.  Parallel  curves  Avere  obtained 
Avhich  Avere  made  to  coincide  approx,  by  correcting  for 
the  amounts  of  contained  H20,  determined  by  drying 
the  samples  at  700°.  Investigation  of  the  rare  earths 
sIioavs  that  the  Curie  const.  Cc  of  the  cation  obtained 
from  the  sulphate  is  ahvays  >  that  from  the  oxide, 
even  Avhen  the  oxide  is  prepared  from  the  sulphate 
by  heating  at  1000°  in  air.  This  anomaly  is  also  due 
to  H20  contained  in  the  oxide.  W.  R.  A. 

Paramagnetic  dispersion  and  absorption. 
C.  J.  Gorter  (Physikal.  Z.,  1938,  39,  815 — 823), — 
Methods  and  results  of  the  investigation  of  para¬ 
magnetic  dispersion  in  a  const,  parallel  magnetic  field 
are  described.  At  liquid  air  temp,  dispersion  occurs 
for  a  frequency  of  <~106  Hz.  The  dispersion  curve 
for  Cr  and  FeHI  alums  is  flatter  than  corresponds 
with  a  simple  Debye  curve.  The  results  of  para¬ 
magnetic  absorption  experiments  can  be  explained  by 
the  existence  of  very  short  relaxation  times'  indepen¬ 
dent  of  temp.  The  absorption  in  Feni  alum  increases 
considerably  Avhen  a  const,  magnetic  field  is  applied. 
The  height  of  the  max.  increases  Avith  increasing  field 
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strength.  Theories  of  paramagnetic  dispersion  and 
absorption  are  discussed.  A,  J.  M. 

Residual  paramagnetism  in  compounds  of 
lanthanum.  R.  B.  Haller  and  P.  W.  Seiavood 
(J.  Amer.  Chem.  Soc.,  1939,  61,  85 — 88). — Magnetic 
susceptibilities  of  La2(S04)3,9H20,  La2(C2O4)3,10H2O, 
and  La203  (prepared  in  two  ways)  have  been  deter¬ 
mined  at  20°  and  — 150°.  Slight  residual  paramagnet¬ 
ism  was  observed  in  all  the  compounds.  The  causes 
of  the  phenomenon  are  discussed.  E.  S.  H. 

Mechanism  of  paramagnetic  relaxation. 
R.  be.  L.  Kronig  (Physica,  1939,  6,  33 — 43,  240). — 
The  negative  effect  of  a  const,  magnetic  field  on  the 
paramagnetic  susceptibility  of  Ti-Cs  alum  in  alternat¬ 
ing  magnetic  fields  at  low  temp.  (A.,  1939,  I,  06)  is 
due  to  coupling  of  the  spins  to  the  orbital  motion, 
which  produces  an  interaction  with  the  lattice  vibra¬ 
tion  additional  to  that  due  to  magnetic  spin  coupling. 
It  is  shown  that  this  new  effect  is  sufficient  to  explain 
the  contrast  between  the  behaviour  of  Tif"H'  and  that 
of  FeHH  and  CrH+.  L.  J.  J. 

Theory  of  relaxation  phenomena.  R.  de  L. 
Kronig  (Physikal.  Z.,  1938,  39,  823— 830).— The 
problem  of  relaxation  depends  on  the  rapidity  with 
which  thermodynamic  equilibrium  is  attained  between 
a  large  no.  of  similar  systems  of  particles.  The  prob¬ 
lem  is  treated  mathematically,  and  acoustic  and  di¬ 
electric  relaxation,  and  relaxation  in  metallic  con¬ 
ductors,  are  considered.  A.  J.  M. 

Paramagnetism  of  copper  salts  of  normal 
fatty  acids.  J.  Amiel  (Compt.  rend.,  1938,  207, 
1097 — 1099). — From  the  mol.  susceptibilities,  deter¬ 
mined  by  a  Curie-Cheneveau  balance  at  20°,  for  the 
solid  Cu11  salts  of  15  fatty  acids,  HC02H  to 
C17H35-C02H,  xcu  is  between  830  and  895  x  10_G 
for  all  except  the  anhyd.  and  hydrated  formates. 
This  gives  —1700  for  xcu~.  W.  R.  A. 

Thermo-electric  potential  of  the  element 
metal-semi-condu  ctor~met  al .  II.  Variation 
with  temperature,  from  —80°  to  70°,  of  the 
thermo-electric  power  of  cuprous  oxide.  H. 
Schweickert.  III.  Variation  with  temperature 
difference  of  the  thermo-electric  power  of 
cuprous  oxide.  W.  Rohde.  IV.  Experimental 
and  theoretical  results  for  cuprous  oxide.  G. 
Monch  (Ann.  Physik,  1939,  [v],  34,  250—258,  259— 
264,  265—279;  cf.  Monch,  A.,  1936,  923).— II.  The 
thermo-electric  power,  P,  of  Cu20  increases  with  de¬ 
creasing  temp.  P  is  independent  of  the  temp,  differ¬ 
ence,  AT,  between  the  junctions  when  AT  >4°  ;  when 
A T  <3°  P  increases  with  decreasing  AT.  Sudden 
changes  in  P  at  —'30°  and  — 70°  are  correlated  with 
changes  of  slope  in  the  curve  of  log  resistance  against 
1/P. 

III.  The  magnitude  of  the  sudden  change  in  P  at 
about  30°  decreases  with  decreasing  AP  and  is  zero 
when  AP  =  1°.  P  and  its  variation  with  AP  depend 
on  the  method  of  heating  the  junction  according  to 
whether  there  is  a  fall  or  rise  of  temp,  on  passing  from 
the  metal  to  the  Cu20 ;  previous  abs.  vals.  of  P  are 
therefore  inaccurate  to  about  5%. 

IV.  Theoretical.  0.  D.  S. 


Theory  of  superconductivity.  A.  Papapetrou 
(Z.  Physik,  1938,  111,  318 — 331). — The  limiting 
conditions  governing  the  two  classes  of  conducting 
electrons  are  discussed.  H.  C.  G. 

Change  of  magnetic  induction  in  supercon¬ 
ductors  carrying  a  current  on  transition  to  the 
superconducting  state.  K.  Steiner  and  H. 
Schoeneck  (Physikal.  Z.,  1939,  40,  43 — 45). — For  a 
hollow  Sn  cylinder  carrying  a  current  the  paramagnet¬ 
ism  induced  on  transition  to  the  superconducting 
state  is  accompanied  by  a  sudden  increase  of  current 
on  the  inner  surface.  This  is  ascribed  to  the  presence 
of  a  fine  cryst.  layer  on  the  inner  surface,  produced 
by  the  boring,  this  layer  having  a  higher  transition 
temp,  than  the  remainder  of  the  cylinder.  Moulded 
or  pressed  specimens  do  not  show  the  phenomenon. 

A.  J.  M. 

Model  of  the  superconductor  based  on  electron 
theory.  H.  Welker  (Physikal.  Z.,  1938,  39,  920— 
925). — Theoretical.  A  model  of  the  superconductor 
based  on  an  extension  of  London’s  theory  is  given. 

A.  J.  M. 

Magnetic  and  thermodynamical  functions  in 
the  superconductive,  intermediate,  and  normal 
states.  P.  H.  van  Laer  (Physica,  1939,  6,  1 — 46). — 
Theoretical.  Magnetic  properties,  S.  //,  U,  and  G 
are  considered,  particularly  for  Sn.  L.  J.  J. 

Apparatus  for  measuring  the  velocity  of 
sound  in  liquids  by  a  resonance  method.  Meas¬ 
urement  of  the  velocity  of  sound  in  mercury.  C. 

Salceantj  (Compt.  rend.,  1938,  207,  1184 — 1186). — 
Details  are  given  of  a  simple  resonance-tube  apparatus 
employing  aural  detection  of  resonance  max.  The 
velocity  of  sound  (1290  and  1535  cycles  per  sec.)  in 
Hg  at  22-5°  is  1407  m.  per  sec.  A.  J.  E.  W. 

Acoustic  relaxation  phenomena.  H.  0.  Kneser 
(Physikal.  Z.,  1938,  39,  800 — 806). — The  occurrence  of 
relaxation  phenomena  in  acoustics  is  considered. 
They  are  due  to  the  fact  that  the  energy  imparted  to 
a  body  by  rapid  compression  is  not  divided  equally 
amongst  all  the  degrees  of  freedom  of  the  mols. 
corresponding  with  thermal  equilibrium.  This  gives 
an  apparent  increase  in  compressibility  and  a  corre¬ 
sponding  increase  in  the  velocity  of  sound.  The  ab¬ 
sorption  and  dispersion  of  sound  in  gases  are  con¬ 
sidered.  The  observed  relaxation  phenomena  can  be 
ascribed  to  the  conversion  of  translational  and  rotat¬ 
ional  energy  into  vibrational  energy.  The  relaxation 
time  is  KH- — 10~5  sec.  The  process  is  more  complicated 
for  liquids,  which  show  a  strong  absorption  of  sound. 
The  relaxation  time  in  this  case  has  an  upper  limit 
of  ~10-8  sec.  The  relaxation  in  the  case  of  liquids 
may  be  conditioned  by  the  structure  of  the  liquid. 

A.  J.  M. 

Isochromatic  investigation  of  sound  amplitude 
fields.  E.  Hie  deman  n  and  K.  Osterkamiuel 
(Proc.  Indian  Acad.  Sci.,  193S,  8,  A,  275 — -280;  cf. 
A.,  1937,  I,  70). — An  isochromatic  method  in  which 
the  amplitude  distribution  in  sound  fields  is  made 
visible  is  described.  Lines  of  equal  amplitude  have 
the  same  colour.  W.  R.  A. 

Scattering  of  light  in  a  Rochelle  salt  crystal. 
L,  Sibaiya  (Proc.  Indian  Acad.  Sci.,  1938,  8,  A, 
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393 — 396), — The  structure  patterns  of  the  scattered 
Hg  arc  lines  4358  and  5461  a.  obtained  with  a  Rochelle 
salt  crystal  (I)  have  been  examined,  and  the  displace¬ 
ment  of  the  Doppler-Brillouin  components  measured. 
From  these  a  val.  of  3*53  km.  per  sec.  is  calc,  for  the 
velocity  of  the  thermal  sound  waves  in  (I). 

W.  R.  A. 

Diffraction  of  light  by  supersonic  waves. 
N.  S.  N.  Nath  (Proc.  Indian  Acad.  Sci.,  1938,  8,  A, 
499 — 503). — Mathematical.  The  elementary  theory 
of  the  diffraction  of  light  by  supersonic  waves  in 
liquids  (A.,  1936,  555)  is  applied  to  the  case  where  the 
supersonic  field  is  not  strong  enough  to  excite  the 
second  or  higher  orders  of  difEraction.  The  theory 
is  valid  for  all  frequency  regions.  The  significance  of 
the  derived  equations  in  the  theory  for  solids  is  dis¬ 
cussed.  W.  R.  A. 

State  of  liquid  helium  near  absolute  zero. 

E.  London  (J.  Physical  Chem.,  1939,  43,  49 — 69). — 
Theoretical.  The  phase  transition  (X-point)  which 
liquid  He  undergoes  at  2*19°  k.,  and  other  changes  in 
properties  near  this  temp.,  are  discussed  with  reference 
to  the  discontinuity  in  the  sp.  heat  curve  which  an 
ideal  Bose-Einstein  gas  would  show.  C.  R.  H. 

Application  to  nickel  of  a  new  method  of 
measurement  of  true  specific  heats.  L.  Neel 
(Compt.  rend.,  1938,  207,  1384— 1386).— The  method 
involves  determination  of  the  temp,  rise  of  a  100-g. 
cylinder,  heat  being  supplied  by  a  momentary  current 
through  a  resistance.  Data  for  Ni  (14—540°)  confirm 
the  results  of  Ahrens  (A.,  1935,  20),  cp  falling  rapidly 
above  the  Curie  point  (357-5°).  A.  J.  E.  W. 

Specific  heat  of  p-brass,  R.  Eisenschitz  (Proc. 
Roy.  Soc,,  1938,  A,  168,  546 — 566). — A  theoretical 
investigation  in  which  it  is  assumed  that  the  inter¬ 
action  energies  of  the  atoms  vary  with  the  square 
of  the  change  of  vol.,  and  the  Bragg-Williams  theory 
is  applied  to  a  lattice  containing  a  finite  no.  of  atoms. 
Good  agreement  with  the  experimental  vals.  is  ob¬ 
tained.  A  general  theorem  of  statistical  mechanics 
is  derived,  according  to  which  all  thermodynamical 
quantities  in  physically  realisable  systems  are  analytic 
functions  of  the  temp.  G.  D.  P. 

Exact  measurement  of  specific  heat  and 
other  physical  properties  of  solid  substances  at 
high  temperatures.  XI.  Specific  heat,  elec¬ 
trical  resistance,  thermo-electrical  behaviour, 
and  thermal  expansion  of  electrolytic  iron. 

F.  M.  Jaeger,  E.  Rosenbohm,  and  A.  J.  Zuithoff 
(Rec.  trav.  chirn.,  1938,  57,  1313—1340;  cf.  A.,  1936, 
1058). — The  <y-0  curve  of  pure  electrolytic  Fe, 
determined  from  measurements  between  100°  and 
1500°,  shows  discontinuities  at  130°  to  190°  indicating 
changes  in  the  inner  condition  of  a-Fe,  shown  not  to 
be  modifications  of  cryst.  form  by  X-rays.  A  gradual 
change  of  a-  into  p-Fe  occurs  between  200°  and  760°, 
the  Curie  point,  at  which  temp,  a  marked  contraction 
in  sp.  vol.  occurs.  Cp  of  3-Fe  and  of  liquid  Fe  are 
independent  of  temp.  No  one  phase  of  the  metal 
appears  to  be  in  a  state  of  completed  thermal  equili¬ 
brium.  Cp  for  Fe  is  >  3 R  g.-cal.  even  at  100°.  Pheno¬ 
mena  relating  to  cp ,  R ,  thermo-electric  properties,  and 
thermal  expansion  of  Fe  around  the  transition  temp. 


760°,  906°,  and  1401°  are  described.  The  existence  of 
transition  intervals  and  of  intermediate,  physically 
non-homogeneous  phases  which  may  be  stabilised  by 
strongly  retarding  forces  renders  the  application  of 
thermodynamical  reasoning  to  these  phases  unjustified. 

F.  H. 

Specific  heats  at  low  temperatures  of  man¬ 
ganese,  manganous  selenide,  and  manganous 
telluride.  K.  K.  Kelley  (J.  Amer.  Chem.  Soc., 
1939,  61,  203 — 207). — Sp.  heat  data  for  the  range  53° 
K.  to  room  temp,  are  recorded.  The  behaviour  of 
MnSe  and  MnTe  is  anomalous.  Entropy  vals.  (298*1° 
K.)  recorded  are  :  Mn  7*61  i0*06,  MnSe  21*7^0*5, 
MnTe  22*4±0‘5.  The  free  energy  of  formation  at 
298*1°  k.  has  been  calc,  for  MnO  —91,220,  MnS 
-45,430,  and  MnSe  -22,670  g.-cal.  E.  S.  H. 

Heat  capacity  of  Rochelle  salt  between  —30° 
and  30°.  A.  J.  C.  Wilson  (Physical  Rev.,  1938, 
[ii],  54,  1103 — 1109). — Measurements  by  the  method 
of  adiabatic  electric  heating  were  made  on  specimens 
of  single  crystals  and  coarse  powder  crystals.  The 
heat  capacities  are  nearly  the  same  for  each,  and 
straight  line  expressions  are  obtained.  There  are 

signs  of  anomalies  at - 18°  and  24°  of  a  direction 

and  magnitude  in  agreement  with  theory.  N.  M.  B. 

Atomic  distribution  function  for  liquid  sodium. 
C.  N.  Wall  (Physical  Rev.,  1938,  [ii],  54, 1062—1067). 
— On  the  basis  of  a  simple  liquid  model  and  Trimble’s 
experimental  distribution  curves  for  liquid  Na  (cf.  A., 
1938, 1,  179)  an  at.  distribution  function  is  developed. 
An  approx,  val.  of  the  free  vol.  of  the  liquid  as  a 
function  of  the  abs.  temp,  is  obtained.  By  means  of 
the  free  energy  equation  the  entropies  and  latent  heats 
of  fusion  and  vaporisation  for  liquid  Na  are  calc,  and 
compared  with  observed  vals.  N.  M.  B. 

Apparent  and  partial  molal  heat  capacities 
and  volumes  of  glycine  and  glycollamide.  F.  T. 
Gucker,  jun.,  W.  L.  Ford,  and  C.  E.  Mosor  (J. 
Physical  Chem.,  1939,  43,  153 — 168). — Data  have 
been  obtained  at  5°,  25°,  and  40°.  The  apparent  mol. 
heat  capacity  and  mol.  vol.  are  approx,  linear  functions 
of  molarity.  The  vals.  for  glycine  are  <  those  for 
glycollamide,  the  difference  being  greater  at  low  than 
at  high  temp.  Unpublished  calculations  of  Edsall, 
based  on  thermochemical  and  e.m.f.  data,  predict 
this  greater  difference  at  low  temp.  The  differences 
are  also  discussed  in  terms  of  the  electrostriction  and 
mutual  interaction  of  zwitter  ions.  C.  R.  H. 

Mechanism  of  fusion.  R.  Lucas  (Compt.  rend., 
1938,  207,  1408— 1410).— Theoretical.  The  role  of 
the  rigidity  modulus  is  considered,  with  reference  to 
thermal  agitation  waves  in  crystals.  A.  J.  E.  W. 

Liquid  state  and  energy  of  vaporisation.  J.  H. 
Hildebrand  (J.  Chem.  Physics,  1939,  7,  1 — 2). — The 
equation  of  Hildebrand  and  Wood  for  the  potential 
energy  of  a  liquid  in  terms  of  its  structure  (A.,  1934, 
146)  has  been  tested  for  K  at  70°  and  395°,  using  the 
data  of  Thomas  and  Gingrich  (A.,  1938, 1,  500).  The 
energies  of  vaporisation,  from  the  equation,  are  in  the 
ratio  of  1*154  and  from  v.p.  data,  1*155.  C6HG  and 
K  exhibit  the  same  decrease  in  the  van  der  Waals 
a  for  temp,  intervals  corresponding  with  equal  ex¬ 
pansion  ratios.  W.  R.  A. 
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Freezing  of  solutions  as  a  method  of  studying 
problems  in  pure  chemistry.  XII.  Poly¬ 
morphism  in  homologous  series  of  saturated 
normal  alkyl  acetates  and  ethyl  esters  of  satur¬ 
ated  normal  fatty  acids.  R.  van  Bellinghen 
(Bull.  Soc.  chim.  Belg.,  1938,  47,  640 — 688;  cf.  A., 
1938, 1,  141). — Existing  data  relating  to  the  m.p.  and 
the  polymorphic  forms  of  these  substances  have 
been  amplified  and,  where  necessary,  corr.,  by  the 
study  of  carefully  purified  material.  In  the  series 
CnH2,t  f  i -OAc  polymorphism  is  not  shown  below  n  = 
11,  whilst  a,  and  p2  forms  occur  in  the  higher 
members  when  n  is  odd,  and  a  and  p2  when  n  is  even. 
In  descending  the  series  Ca.jH^.^CC^Et  polymorph¬ 
ism  ceases  with  n  =  8.  The  members  with  n  —  8 — 13 
inclusive  exhibit  an  unstable  y  form.  The  following 
m.p.  data  are  recorded  (nos.  in  brackets  denote  the 
no.  of  C  atoms  in  the  alcohols  and  acids  used  in  making 
the  acetates  and  Et  esters,  respectively.  Acetates 
[9]  p2  —26-0° ;  [10]  |32  -15-05°;  [11]  a  (-29-5°),  p, 
—13-15°,  p2  -6*8°;  [12]  a  (-16*0°),  p2  1*1°;  [13]  a 
(6-0°),  px  2-5°,  p2  8*4°.  Et  esters  [6]  p  -67*6°;  [7]  p 
-66*3°;  [8]  p  -43*2°,  y  -59-2°;  [9]  a  (-55-0°),  p 
-36*8°,  y  -43*6°;  [10]  p  -19*95°,  y  -30-6°;  [11]  p 
-14-7°,°  y -19*25°;  [12]  p -1*75°,  y -11*4° ;  [13]  a 
(-4*6°),  p  -0-9°,  y  -3-6° ;  [16]  a  19*5°,  p  24-0° ;  [18] 
a  30-9,  p  33*4°.  The  m.p.  of  the  a-form  is  directly 
measurable  only  for  the  higher  members  ( n  >14),  and 
the  vals,  shown  in  parenthesis  were  obtained  by  the 
method  of  mixtures.  F.  L.  U. 

Piezometric  researches.  V.  Anisotropic 
liquids  under  pressure.  J.  Robberecht  (Bull. 
Soc.  chim.  Belg.,  1938,  47,  597 — 639). — The  temp,  of 
fusion  to  anisotropic  liquid  (m.p.)  and  of  the  trans¬ 
formation  anisotropic  isotropic  liquid  (0)  was 
measured  at  pressures  between  1  and  940  atm.  for 
14  compounds.  The  following  data  for  1  atm.  are 
recorded  (m.p.  first  in  each  case)  :  cholesterjd  chloride 
96*8°,  62*0°,  formate  97*2°,  62°,  acetate  114*3°,  94°; 
propionate  95-9°,  113*8°,  n-butyrate  98-6°,  109-8°, 
?i-valerate  91*6°,  98-6°,  n-hexoate  93*0°,  96*6°,  methyl- 
carbonate  114*0°,  104*5°,  ethylcarbonate  83-2°,  103-8°, 
?i-propylcarbonate99-0°,  101-4° ;  ^-azoxyanisole  117-8° 
135*9°;  Et  ^-azoxybenzoate  113*0°,  119-8°;  p- 
azoxyphenyl  ethylcarbonate  101-8°,  137*8°;  ^-azo- 
phenyl  ethylcarbonate  96*0°,  121*1°;  anisylidene- 
aminoacetophenone  122*7°,  97°,  Vais,  of  dO/dp  for 
fusion  and  transformation  were  also  determined.  In 
cases  where  the  metastable  transformation  is  not 
observable  at  1  atm.  it  may  become  so  at  high  pressures, 
since  dO/dp  (transformation)  is  always  >  d0/dp 
(fusion).  Vais,  of  0  not  directly  measured  at  1  atm. 
are  obtained  either  by  extrapolation  from  higher 
pressures,  or  by  studying  the  behaviour  of  mixtures 
and  extrapolating  to  100%  composition.  Apparatus 
used  for  the  high-pressure  work  is  described. 

F.  L.  U. 

System  correlating  molecular  structure  of 
organic  compounds  with  their  b.p.  I.  Aliph¬ 
atic  b.p.  numbers.  C.  R.  Kinney  (J.  Amer.  Chem. 
Soc.,  1938,  60,  3032— 3039).— When  Walker’s  equa¬ 
tion,  T  =  aMb  (T  =  b.p.  in  °k;  M  =  mol.  wt. ;  a 
and  b  are  consts.)  (J.C.S.,  1894,  65,  193),  is  applied  to 
homologous  series,  a  is  typical  of  the  series  and  6 


is  generally  ^0*33.  Instead  of  mol.  wts.,  M  may  be 
the  sum  of  vals.  empirically  assigned  to  the  constituent 
atoms;  in  the  H2-?i-paraffin  series  the  best  “fit” 
is  obtained  if  vals.  0*8  and  1  are  assigned  to  H  and 
C,  respectively.  These  vals.  are  called  “  at.  b.p.  nos.” 
(B.P.N.).  For  a  compound  the  sum  of  the  appropriate 
vals.  is  called  the  “  mol.  B.P.N.”  If  the  b.p./l  atm. 
is  given  in  °c.,  the  equation,  b.p.  =  230-14(B.P.N.)033 
—  543,  may  be  used  to  calculate  the  B.P.N.  For  19 
n -  and  61  branched- chain  hydrocarbons  calc,  and 
observed  B.P.N.  agree  vithin  5%,  although  many  of 
the  latter  were  not  determined  at  exactly  1  atm.  A 
substituent  in  the  middle,  but  not  at  the  end,  of  a 
chain  has  a  low  B.P.N. ;  the  decrease  is  still  greater 
for  gem .  groups.  B.P.N.  are  calc,  for  alkyl,  OH, 
C02H,  NH,  IN,  ON,  NC,  Cl,  ethereal  O,  O  in  CO  and 
CHO,  and  02  in  esters,  from  typical  series,  and  are 
typical  for  each  mode  of  combination  and  each  type 
of  substituent.  The  utility  of  the  B.P.N.  is  illustrated 
by  deducing  (within  limits)  the  structures  of  the  S 
chloropentanes  from  their  b.p.  R.  S.  C. 

Vapour  pressure  and  critical  constants  of 
butane.  J.  A.  Beattie,  G.  L.  Simard,  and  G.  J. 
Sir  (J.  Amer.  Chem.  Soc.,  1939,  61,  24—26). — V.p. 
have  been  determined  at  25°  intervals  from  75°  to 
150°.  The  crit.  consts.  are:  t0  152-01^0-01°  (Int.), 
j)c  37*47±0-02  normal  atm.,  vc4-44  c.c.  per  g.  (±1%), 
dc  0*225  g.  per  c.c.  (±1%)-  ^-C4H10  confined  in  a 
glass  vessel  by  Hg  does  not  decompose  perceptibly 
at  temp.  <300°.  E.  S.  H. 

Intermolecular  forces  and  the  properties  of 
gases.  J.  O.  Hirscheelder  and  W.  E.  Roseveare 
(J.  Physical  Chem.,  1939,  43,  15— 35).— The  Beattie- 
Bridgeman  equation  is  the  best  for  representing 
p-v-T  relations  for  gases  up  to  p  =  100  atm.  From 
this  equation  and  from  Joule-Thomson  coeffs.  extra¬ 
polated  to  p  =  0,  the  energy  of  interaction  and  the 
collision  diameter  of  mols.  can  be  calc.  At  p  ~3000 
atm.  the  internal  energy  of  a  gas  at  const.  T  is  a  linear 
function  of  its  d,  i.e>>  [3£//S(l/v)]r  is  a  const,  inde¬ 
pendent  of  p  for  all  vals.  of  T .  This  linearity  is  de¬ 
scribed  most  easily  in  terms  of  the  Menke  probability 
function.  C.  R.  H. 

Pressure-density  diagram  of  elements  at 
higher  pressures  and  at  absolute  zero.  H. 
Jensen  (Z.  Physik,  1938,  111,  373 — 385). — 

Theoretical.  L.  G.  G. 

Investigations  on  the  saturation  state  of 
water  from  350°  to  the  critical  temperature. 
H.  Eck  (Physikal.  Z.,  1939,  40,  3— 15).— The  sp.  vol. 
of  H20  and  H20  vapour  was  determined  over  the 
range  350° — crit.  temp,  (determined  to  be  374-23°)  by 
a  direct  method.  The  crit.  vol.  is  3*065e  c.c.  per  g. 
The  crit.  pressure  of  H20  was  determined  by  another 
method  to  be  225*5X  kg.  per  sq.  cm.  From  deter¬ 
minations  with  H20  and  mixtures  of  H20  and  D20 
the  following  vals.  for  D20  are  obtained  :  crit.  temp. 
371*5°;  crit.  vol.  2*74  c.c.  per  g. ;  crit.  pressure 
221*5  kg.  per  sq.  cm.  A.  J.  M. 

Octanes.  A.  Maman  (Compt.  rend.,  1938,  207, 
1401—1402;  cf.  A.,  1937,  I,  558).— Vals.  of  d>  ?i,  the 
dispersion,  the  crit.  solution  temp,  in  NILPh,  and  the 
temp,  at  which  CO  appears  in  the  products  of  com- 
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bustion  are  recorded  for  five  isomerides.  Vais,  of 
73  at  5 — 20°  are  also  given  for  14  isomerides.  Andrade’s 
const.  A  for  ?i-C8HJ8  and  ppS-trimethylpentane  de¬ 
creases  with  rising  temp.  A.  J.  E.  W. 

Thermal  coefficient  of  rock-salt  by  X-ray 
reflexion.  S.  Bastt  and  A.  T.  Maitra  (Indian  J. 
Physics,  1938,  12,  305 — 316). — The  distance  between 
at.  planes  in  rock-salt  has  been  measured  by  the  X- 
ray  method  from  30°  to  450°.  The  spacing  at  temp. 
0  c.  is  given  by  2*81400[1  +  0-00004162(0  -  18)]  a. 

J.  A.  K. 

Thermal  expansion  of  crystals  in  relation  to 
their  structure.  H.  D.  Megaw  (Z.  Krist.,  1938, 
100,  58 — 76). — Theory  based  on  the  Born  two-term 
function  for  lattice  energy  allows  the  expression  of 
expansion  coeffs.  (a)  in  terms  of  the  power  law  index 
?t,  and  mol.,  lattice,  and  general  consts.  The  measure 
of  agreement  with  fact,  and  the  basis  of  classification 
developed,  are  reviewed  in  data  for  elements  (exclud¬ 
ing  metals),  alkali  halides,  salts,  oxides,  silicates,  and 
hydrates.  For  homodesmic  crystals  (those  with  a 
uniform  type  of  at.  linking;  e.g.,  NaCl,  diamond,  A) 
the  rule  a  =  ic&jp'1  is  established,  where  z  is  the  ionic 
valency  and  p  the  co-ordination  no.  Anisotropy, 
anomalies,  and  the  bearing  on  the  nature  and  location 
of  at.  forces  are  discussed.  I.  McA. 

Thermal  expansion  of  solids  at  low  temper¬ 
ature.  II.  (Cr,  p-Mn,  Mo,  Rh,  Be,  graphite, 
Tl,  Zr,  Bi,  Sb,  Sn,  and  beryl.)  H.  D.  Erfling 
(Ann.  Physik,  1939,  [v],  34,  136—160;  cf.  A.,  1936, 
674). — Thermal  expansion  coeffs.  have  been  measured 
between  — 215°  and  20°.  The  formula  of  Griineisen  is 
obeyed  by  Mo  and  Rh,  and  by  Cr  and  Mn  at  low  temp. 
The  linear  expansion  coeff.,  p,  of  Cr  has  a  min.  val. 
between  0°  and  50°.  p  of  p-Mn  is  decreased  by 
absorption  of  N2.  Be,  graphite,  Bi,  Sb,  and  Sn  show 
varying  temp,  functions  of  p„  and  Pi5  but  their  vol. 
expansion  coeffs.  follow  curves  similar  to  the  corre¬ 
sponding  at.  heat  curves  although  they  cannot  be 
represented  by  a  single  Debye  function.  Beryl  shows 
anomalies  similar  to  those  observed  for  calcite  (loc. 
cit.);  p,,  is  negative  at  0°  and  the  vol.  expansion  coeff. 
becomes  negative  at  —11°.  O.  D.  S. 

Intermolecular  action.  G.  Scatchard  (J. 
Physical  Chem.,  1939,  43,  1 — 3). — Introduction  to  a 
symposium.  C.  R.  H. 

Year’s  progress  in  the  precise  measurement  of 
the  effects  of  intermolecular  potential  in  gases. 
S.  C.  Collins  and  F.  G.  Keyes  (J.  Physical  Chem., 
1939,  43,  5 — 14). — Mathematical,  Recent  attempts 
at  accurate  measurement  of  the  change  of  enthalpy 
with  pressure  are  reviewed,  and  data  obtained  for  N2 
by  the  method  previously  described  (cf.  Proc.  Amer. 
Acad.  Arts,  1938,  72,  283)  are  tabulated.  C.  R.  H. 

Liquid  state.  J.  F.  Kincaid  and  H.  Eyring  (J. 
Physical  Chem.,  1939,  43,  37 — 47). — Theoretical. 
The  conditions  necessary  for  an  equation  of  the  van 
der  Waals  type  to  be  valid  over  the  entire  range  of  vols. 
from  dil.  gas  to  dense  liquid  are  examined. 

C.  R.  H. 

Compressibility  of  and  an  equation  of  state  for 
gaseous  n-butane.  J.  A.  Beattie,  G.  L.  Simard, 
and  G.  J.  Six  (J.  Amer.  Chem.  Soc.,  1939,  61,  26 — 


27). — Compressibilities  have  been  determined  at 
150 — 300°  and  0-5 — 8*5  mol.  per  1.  The  consts.  of  the 
Beattie-Bridgeman  equation  of  state  have  been 
evaluated  from  data  for  d  <  the  crit.  (3-88  mol.  per  1.). 

E.  S.  H. 

Relation  between  vapour  pressure,  viscosity, 
and  molecular  association.  E.  Lucatu  (Compt. 
rend.,  1938,  207,  1403 — 1405). — The  relation  prf  = 
I0k,  where  h  is  const.,  has  been  verified  for  a  no.  of  org. 
liquids,  although  the  log  */]/ log  p  curves  show  a  break 
at  p  "  ~1  atm.  a  =  —4-5  for  normal  liquids, 
associated  liquids  giving  lower  vals.  For  Hg  and  H20 
the  log  7]  /log  p  curves  are  hyperbolic,  H20  giving  two 
hyperbolce  intersecting  at  ~40°.  H20  becomes 

“  normal  ”  (a  =  4-5)  at  300°.  A.  J.  E.  W. 

Deviation  of  the  viscosimetric  from  the  mean 
mol.  wt.  for  materials  with  a  mol.  wt.  dis¬ 
tribution  according  to  the  Gauss  law  of  errors. 
G.  V.  Schulz  (Z.  physikal.  Chem.,  1938,  B,  41,  466 — 
468 ;  cf.  A.,  1936,  678). — The  equation  previously 
derived  is  corr.  and  applied  to  data  for  fractionated 
polystyrene  and  cellulose  nitrates.  J.  W.  S. 

Viscosity  of  non-polar  liquids.  S.  Kyropoulos 
(J.  Chem.  Physics,  1939,  7,  52 — 57). — The  structural 
characteristics  of  the  individual  mol.  of  a  substance  in 
the  liquid  state  determine  the  formation  of  groups  of 
mols.,  the  type  and  strength  of  association,  and  the 
residual  fields  of  the  groups.  The  residual  fields, 
which  are  essentially  dispersion  forces,  in  turn  deter¬ 
mine  the  73  of  the  liquid.  W.  R.  A. 

Viscosity  of  solids.  II.  Thermal  damping 
for  bending  vibrations.  K.  Bennewitz  and  H. 
Rotger  (Physikal.  Z.,  1938,  39,  835 — 840 ;  cf.  A., 
1936,  1192). — The  theory  of  the  thermal  damping  of 
bending  vibrations  is  dealt  with  by  considering  the 
form  of  the  dispersion  curve  of  the  decrement,  the 
magnitude  of  the  max.  decrement,  and  the  frequency. 
The  results  of  the  theory  are  verified  experimentally 
with  German  silver.  A.  J.  M. 

Low-temperature  properties  of  gaseous 
helium.  H.  S.  W.  Massey  and  R.  A.  Buckingham 
(Proc.  Roy.  Soc.,  1938,  A,  168,  378— 389).— The  vis* 
cosity,  75,  and  second  virial  coeffs.  are  calc,  in  the  range 
0 — 26°  k.  There  is  good  agreement  with  the  observed 
7]  down  to  15°  k.  but  at  lower  temp,  the  calc.  vals.  are 
too  small.  The  calc.  vals.  of  the  virial  coeff.  are  also 
in  error.  The  discrepancies  are  discussed  and  the 
changes  in  the  initial  assumptions  which  will  lead  to 
their  elimination  are  indicated.  G.  D.  P. 

Viscosity  of  liquid  helium  and  Bose-Einstein 
statistics.  L.  Tisza  (Compt.  rend.,  1938,  207, 
1186 — 1189). — Expressions  are  derived  for  the  temp.- 
dependence  of  7)  in  liquid  He.  Anomalous  capillary 
phenomena  exhibited  by  He  II  are  explained  by  the 
existence  of  a  superfluid  phase.  A.  J.  E.  W. 

Viscosity  of  n-butanol.  G.  Jones  and  S.  M. 
Christian  (J.  Amer.  Chem.  Soc.,  1939,  61,  82 — 83). — 
Vals.  of  d  and  i)  (abs.  units)  at  0°  and  25°  are  0*8246, 
0*05216  and  0*80572  and  0-02605,  respectively. 

E.  S.  H. 

Chemical  constitution  and  viscosity,  with 
reference  to  aromatic  hydrocarbons  with  long 
side-chains.  A.  W.  Schmidt,  G.  Hopp,  and  V. 
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Schoeller  (Ocl  u.  Kohle,  193S,  14,  985 — 990). — The 
73-temp.  curves  of  hydrocarbons  of  the  series  PhCnH2,1+1 
from  n  =  1  to  n  ==  18,  and  of  the  monochloroparaffins, 
CnH2n+1Cl,  from  n  —  8  to  n  =  18,  become  less  steep  as 
n  increases.  The  results  are  at  variance  with 
Mikeska’s  data  for  the  two  members  of  the  former 
series  for  n  —  18  and  n  —  22  (B.,  1936,  1077). 

A.  B.  M. 

Viscosity  and  chemical  constitution.  G.  Hugel 
(Oel  u.  Kohle,  1939,  15,  27 — 29). — The  constitutional 
effect  on  73  is  expressed  by  a  factor  of  the  const,  a  in  the 
equation  loge  73  —  a  =  Q/R(T  —  b).  For  homologues 
of  simpler  constitution  there  is  a  linear  relationship 
between  a  and  Q,  b  being  zero,  but  this  does  not  hold 
for  more  complex  substances,  especially  those  contain¬ 
ing  several  active  groups.  Although  the  ketones  are 
associated  liquids,  they  have  the  same  logarithmic 
increment  of  tj  per  CH2  as  the  paraffins,  so  that  the 
arrangement  of  the  mols.  is  similar.  A.  R.  Pe. 

Luminescence  of  vapour-gas  mixtures.  S.  E. 
Frisch  (Sci.  Mem.  Univ.  Leningrad,  1937,  3,  No.  17, 
133 — 148). — A  review  of  the  literature.  R.  T. 

Intermolecular  forces  in  liquid  systems.  II. 
Viscosity,  surface  tension,  and  parachor  relation¬ 
ships  in  binary  systems.  S.  T.  Bowden  and  E.  T. 
Butler  (J.C.S.,  1939,  79 — 83). — Surface  tension  (y) 
and  viscosity  (75)  measurements  have  been  made  on  the 
systems  Me2C03  or  Et2C03  with  C6H6,  CHC13,  PhN02, 
CC14,  or  MeCN.  With  the  exception  of  the  PhN02 
systems,  the  75- com  position  curves  follow  Errera’s 
rules  (cf.  A.,  1929,  130,  387).  The  y-composition 
curves  show  a  min.  corresponding  with  identity  of 
surface  and  bulk  phase  in  the  cases  of  Me2C03-CGH6, 
Et2C03-CHCl3,  and  Et2C03-CCl4.  There  is  no  obvious 
relationship  between  the  surface  adsorption  and  the 
dipole  moments  of  the  components.  The  parachor  of 
the  alkyl  carbonates  is  const,  in  all  systems  except 
those  containing  PhN02,  where  it  increases  with  concn. 
In  liquid  mixtures  the  parachor  may  under  suitable 
conditions  be  found  by  extrapolation  with  an  accuracy 
ofl%.  D.  F.  R. 

Order  and  disorder  in  liquid  solutions.  J.  G. 
Kirkwood  (J.  Physical  Chem.,  1939,  43,  97—107).— 
Mathematical.  The  author's  method  of  treating  order 
and  disorder  in  solid  solution  (cf.  A.,  1938,  I,  188)  is 
applied  to  the  investigation  of  local  order  in  liquid 
solutions.  C.  R.  H. 

Viscosity  of  solutions  of  sulphur  dioxide  in 
organic  liquids.  H.  E.  Adams  and  H.  E.  Rogers 
(J.  Amer.  Chem.  Soc.,  1939,  61,  112 — 115), — Data  are 
recorded  for  73  and  d  of  S02  solutions  in  CC14,  CHC13, 
and  CHBr3  at  25°.  In  each  case,  increase  of  vol. 
occurs  on  mixing.  Comparison  of  vol.  data  with  73 
shows  that  fluidity  is  cc  the  free  vol.  E.  S.  H. 

Densities  of  deuterium  oxide-water  mixtures 
at  5°  and  25°.  E.  Swift,  jun.  (J.  Amer.  Chem.  Soc., 
1939,  61,  198 — 200). — Data  are  recorded.  The 
mixtures  behave  as  ideal  solutions  from  the  viewpoint 
of  d.  E.  S.  H. 

Determination  of  the  freezing  and  boiling 
points,  at  reduced  pressure,  of  ethylene  glycol- 
water  mixtures.  R.  Delaplace  and  C.  Bechard 
(Compt.  rend.,  1939, 208, 103 — 105). — Vais,  of  the  f.p., 


and  of  the  b.p.  at  760,  596,  405,  and  267  mm.  are 
tabulated.  The  occurrence  of  a  monohydrate  is 
indicated.  A.  J.  E.  W. 

Volume  changes  of  the  methyl  alcohol-toluene 
system.  L.  S.  Mason  and  H.  Paxton  (J.  Amer. 
Chem.  Soc.,  1939,  61,  67— 69).— Data  for  d  of  0—100% 
MeOH-PhMe  mixtures  at  -2M°,  0-0°,  25*0°,  and  49*7° 
are  recorded.  The  vol.  changes  on  admixture  have 
been  calc. ;  further  data  at  the  b.p.  have  been  obtained 
by  extrapolation.  Association,  dissociation,  and  solv¬ 
ation  effects,  which  may  be  responsible  for  the 
observed  behaviour,  are  discussed.  E.  S.  H. 

Nature  of  the  solutions  of  metallic  sodium  in 
liquid  ammonia.  S.  Freed  and  H.  G.  Thode 
(J.  Chem.  Physics,  1939,  7,  85— 86).— Polemical.  The 
strong  lowering  of  the  v.p.  of  liquid  NH3  produced  by 
dissolved  Na  indicates  a  true  solution,  in  contradiction 
to  the  conclusion  of  Kruger  (cf.  A.,  1938,  I,  572),  and 
this  idea  is  supported  by  measurement  of  the  magnetic 
susceptibility  of  the  solutions.  At  great  dilution  the 
susceptibility  increases  roughly  according  to  the  Curie 
law.  W.  R.  A. 

Viscosity  of  dilute  solutions  and  suspensions 
in  relation  to  particle  form.  A.  Peterlin  (Z. 
Physik,  1938,  111,  232—263;  cf.  A.,  1938,  I,  309).— 
A  rigorous  theoretical  treatment  is  given. 

L.  G.  G. 

Viscosity  and  density  of  aqueous  solutions  of 
sulphuric  acid  at  35°.  M.  K.  Srintvasan  and 
B.  Prasad  (Trans.  Faraday  Soc.,  1939,  35,  374 — 
378). — Data  for  the  full  concn.  range  are  recorded 
in  tabular  and  graphical  form.  The  ^-composition 
curve  shows  a  max.  and  a  min.  at  86  and  95  wt.-% 
of  H2S04,  respectively.  The  curve  of  Irany's 
function  <•£  (A.,  1938,  I,  610)  against  vol.-%  shows 
max.  deviations  from  linearity  at  compositions 
corresponding  with  H2S04,2H20  and  12H2S04,H20, 
respectively.  For  0*005 — 0*040m.  solutions  73  varies 
according  to  73/7^  =  l+0*01S\/c+0T14c  (c  =  concn.) 
and  for  higher  eoncns.  follows  a  modification  of  this 
equation.  For  concns.  >0*075m.,  d  —  0*99406+ 
0*07c.  d  is  a  max.  for  99*2%  H2S04.  J.  W.  S. 

Viscosities  of  complex  salts  in  aqueous  solu¬ 
tion,  C.  E.  Fawsitt  and  R.  W.  Stanhope  (J.  Proc. 
Roy.  Soc.  New  South  Wales,  1937 — 1938,  71, 
Part  II,  230 — 241). — The  7]  of  aq.  solutions  of 
Cu(N03)2,  CuC12,  CuS04,  AgN03,  ZnS04,  NiS04, 
and  CoS04  is  lowered  by  addition  of  (CH2*NH2)2, 
CO(NH2)2,  or  sucrose.  The  decrease  in  73  is  not 
due  simply  to  formation  of  complex  salts  since 
KAg(CN)2  solution  has  73  agreeing  with  the  calc, 
val.  C5H5N  added  to  aq.  AgN03  or  NiS04  increases 
73.  Conductivity  measurements  show  the  mobilities 
of  the  ions  [Cu  en2]++  and  [Znen^4*4*  to  be  slightly 
>  those  of  Cu4  +  and  Zn++,  respectively.  The  increase 
in  k  and  decrease  in  7)  are  probably  due  to  replacement 
of  16  H20  attached  to  Cu++  by  3  (CH2#NH2)2,  pro¬ 
ducing  an  ion  of  greater  mobility  and  a  more  dil. 
solution.  F.  H. 

Absorption  [spectra]  of  aqueous  solutions  at 
4*72  p.  E.  S.  Barr  and  C.  J.  Craven  (J.  Chem. 
Physics,  1939,  7,  8 — 10). — Using  a  grating  spectro¬ 
meter  the  infra-red  absorption  near  4*72  g.  has  been 
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investigated  for  aq.  solutions  of  KI,  CuBr2,  ZnBr9, 
CdCl2,2H20,  NaOH,  COMe2,  NaOAc,  NH4OAc, 
PhOH,  EtOH,  and  sucrose.  The  influence  of  the 
solute  on  the  position  of  the  H20  band  is  discussed. 

W.  R.  A. 

Chemistry  in  liquid  sulphur  dioxide.  IX. 
Electrical  conductivity  and  dissociation  of 
materials  dissolved  in  liquid  sulphur  dioxide. 
X.  Mol.  wt.  and  association  of  materials  dis¬ 
solved  in  liquid  sulphur  dioxide.  G.  Jander 
and  H.  Mesech  (Z.  physikal.  Cliem.,  1939, 183,  255 — 
276,  277 — 296). — IX.  The  dissociation  of  various 
types  of  compounds  in  liquid  S02  is  discussed.  The 
limiting  conductivities  of  electrolytes  in  S02  are 
attained  only  at  great  dilution,  and  the  Ostwald 
dilution  law  frequently  holds  for  strong  electrolytes 
at  dilutions  >8000  1.  per  g.-mol.  The  degree  of  dis¬ 
sociation  and  conductivity  of  electrolytes  varies  with 
the  anion  in  the  order  SCN'<C104'<Cr<Br'< 
r<SbCl6'  and  with  the  cation  in  the  order  Na’< 
NH4*<K’<Rb’<SMe ’<NMe4’<CMe3*,  whilst  the 
migration  velocities  of  ions  follow  the  order  SCN'< 
Br'  <P  <010/  <C1',  and  NMe4’<K’<NH4’<Rb\ 
The  variation  of  conductivity  with  temp,  is  also 
discussed. 

X.  Non-electrolytes  are  generally  monomeric  in 
liquid  S02,  whilst  the  only  slightly  dissociated  thionyl 
compounds  also  show  normal  mol.  wt.  Binary 
salts,  especially  thiocyanates,  are  more  or  less  as¬ 
sociated  in  cone,  solution.  J.  W.  S. 

Slow  changes  in  physical  properties  of  glass. — 
See  B.,  1939,  148. 

Influence  of  tempering  on  the  density  of 
borate-soda  glasses.  M.  Foex  (Compt.  rend., 
1939,  208,  278 — 280). — Changes  in  d  due  to  tempering, 
and  the  sp.  vol.  increments  in  normal  and  tempered 
specimens,  are  studied  for  Na20-B203  glasses  (>55 
mol.-%  Na20).  The  existence  of  the  compounds 
Na20,2,  3,  and  4B203  is  indicated.  The  tempered 
glasses  probably  occur  in  a  metastable  state  involving 
dissociated  mols.  A.  J.  E.  W. 

Mixed  crystals  of  cryolite  with  alumina.  E. 
Zintl  and  W.  Morawietz  (Z.  anorg.  Chem.,  1939, 
240,  145 — 149). — The  mixed  crystals  of  Na3AlE6 
and  A1203  have  been  studied  by  means  of  X-rays.  It 
is  confirmed  that  the  limit  of  the  series  lies  between 
10  and  15%  A1203  (cf.  A.,  1925,  ii,  974).  Mixed 
crystals  with  5  and  10%  A1203  have  sensibly  the 
same  p  and  lattice  consts.  as  pure  Na3AlE6,  and 
this  is  interpreted  by  supposing  that  Na3AlFfi  is 
replaced  by  2A1203  =  A13A106.  E.  J.  G. 

Mixed-crystal  formation  between  some  salt¬ 
like  fluorides  of  different  formula-type.  E. 
Zintl  and  A.  UdgArd  (Z.  anorg.  Chem.,  1939,  240, 
150 — 156). — LiF  takes  at  high  temp.  <5  mol.-%  of 
MgF2  into  solid  solution,  instead  of  up  to  20  wt.-% 
as  stated  by  Bruni  and  Levi  (A.,  1925,  ii,  281). 
Measurements  of  p  for  mixed  crystals  of  CaF2  and  YF3 
confirm  the  suggestion  of  Goldschmidt  (“  Geochem. 
Verteilungsgesetze/5  1926,  VII,  88)  that  Y"*  re¬ 
places  Ca"  in  the  CaF2  lattice,  the  additional  F' 
being  accommodated  in  vacant  spaces.  The  analogous 
view  holds  for  SrF2  and  LaF3,  as  found  by  Ketelaar 


and  Willems  (A.,  1937,  I,  177),  whose  work  is,  how¬ 
ever,  criticised.  CaF2  takes  up  to  24  mol.-%  of 
ThF4  into  solid  solution,  Th""  replacing  Ca’*  and  an 
additional  2  F'  being  accommodated  in  vacant  spaces. 

F.  J.  G. 

Mechanism  of  the  diffusion  of  hydrogen 
through  mercury.  J.  Nikliborc  (Acta  Phys. 
Polon.,  1938,  7,  34 — 44). — Investigation  of  the  glow 
discharge  between  Hg  electrodes  in  an  atm.  of  Hg 
vapour  and  H2  has  shown  that  diffusion  of  the  H2 
through  the  Hg  is  due,  not  to  surface  diffusion,  but 
to  vol.  diffusion.  The  apparent  velocity  of  diffusion 
attains  to  an  exaggerated  magnitude  owing  to  the 
convection  currents  set  up  in  the  Hg  by  heating. 
HgH  is  formed  during  the  discharge,  and  a  mechanism 
for  its  formation  and  decomp,  is  proposed. 

W.  R.  A. 

Transition  between  organisation  and  dis¬ 
organisation  in  metallic  phases.  G.  Borelius 
(Z.  Elektrochem.,  1939,  45,  16 — 30). — A  review. 
The  various  forms  of  lattice  distortion  encountered 
in  metallic  mixed- crystal  phases  are  classified  and 
discussed,  with  particular  reference  to  the  gradual 
changes  observed  as  one  metal  is  replaced  by  another. 

J.  W.  S. 

Crystallography  of  alloys.  F.  Laves  (Natur- 
wiss.,  1939,  27,  65 — 73). — A  review  dealing  with  the 
structural  types  of  the  various  classes  of  alloys. 

A.  J.  M. 

Conduction  of  electricity  and  diffusion  in 
semi-metallic  alloys.  III.  (Cu2_xTe).  H. 
Reingold  and  H.  Brauninger  (Z.  physikal.  Chem., 
1938,  B,  14,  397—426;  cf.  A.,  1938,  I,  133).— The 
sp.  conductivity,  k ,  of  the  alloys  Cu2_xTe,  where 
x  —  0*05 — 0*3,  has  been  measured  at  — 180°  to 
400°.  Max.  k  is  observed  with  x  —  0*2,  but  the  actual 
val.  varies  with  the  previous  thermal  history  of  the 
sample.  After  any  particular  treatment  k  decreases 
with  rise  of  temp,  below  300°,  but  above  this  anomalies 
due  to  transitions  from  the  y-  to  the  p-form  (~320°) 
and  from  the  p-  to  the  a-form  (~360°)  are  observed. 
These  transition  temp,  are  not  appreciably  altered  by 
change  in  x.  The  thermo-e.m.f.  of  Pt/Cu2_rTe  at 
— 150°  to  100°  varies  considerably  with  the  previous 
thermal  treatment  of  the  alloy.  The  coeff.  of 
propagative  diffusion  has  been  measured  for  all 
three  forms,  and  the  transport  nos.  in  the  a-  and  P- 
forms  are  deduced.  The  results  are  interpreted  on 
the  basis  of  electron-deficiency  and  electron-excess 
conductivity.  J.  W.  S. 

Intermetallic  compounds.  E.  Zintl  (Angew. 
Chem.,  1939,  52,  1 — 6). — Difficulties  encountered  in 
the  purification,  analysis,  and  determination  of 
structure  of  such  compounds  are  described.  The 
limitations  of  the  law  of  const,  proportions  and  also 
of  the  Hume-Rothery  valency  electron  law  are 
discussed.  An  account  is  given  of  the  contraction 
in  at.  radius  experienced  by  certain  metals  when 
alloyed.  K.  W.  P. 

Natural  amalgams.  H.  Berman  and  G.  A. 
Harcourt  (Amer.  Min.,  1938,  23,  761 — 764). — Of 
the  three  phases,  a,  p,  and  y,  of  the  system  Ag-Hg 
(A.,  1931,  1224)  probably  only  the  a-  and  y-phases 
are  represented  in  nature.  The  natural  occurrences 
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of  the  a-phase,  viz.,  arquerite,  kongsbergite,  and 
bordosite,  should  be  regarded  as  varieties  of  Ag. 
The  y -phase,  having  a  composition  approx.  Ag2Hg3, 
should  be  named  moschellandsbergite  (I).  (I)  from 

Moschellandsberg  is  body- centred,  cubic  with  a0 
10T  a.  ;  space-group  Imfon?,  and  unit  cell  Ag20Hg30. 
(I)  has  a  hardness  3-5,  and  p  13-48 — 13*71  (13*73 
calc,  from  X-ray  data),  A  new  chemical  analysis 
[E.  A.  Gonyer]  is  recorded  and  compared  with  older 
analyses.  Au  and  Pd  amalgams  are  briefly  discussed. 

L.  S.  T. 

Magnetic  properties  of  copper  amalgams. 
S.  S.  Bhatnagar,  P.  L.  Kapur,  and  G.  L.  Mittal 
(Current  Sci.,  1938,  7,  279 — 280). — Freshly  prepared 
Cu  amalgams  of  all  concns.  are  diamagnetic,  the 
susceptibilities  lying  between  the  vals.  for  pure  Hg 
and  pure  Cu.  Cone,  amalgams  harden  on  keeping 
in  vac.  owing  to  a  change  of  crystal  structure  and  the 
susceptibility  falls  to  a  const,  val.  When  kept  in 
air  the  amalgam  becomes  paramagnetic  owing  to 
formation  of  CuO.  J.  A.  K. 

Nickel  amalgams.  J.  Bougault,  E.  Cattelain, 
and  P.  Chabrier  (Compt.  rend.,  1939,  208,  193 — 
194). — Ni  is  readily  amalgamated  by  Hg  in  presence 
of  dil.  HC1  or  H2S04,  H  having  a  catalytic  effect; 
H  from  Raney’s  Ni  or  from  Ca  or  Na  does  not  cause 
amalgamation.  The  amalgams  are  magnetic  and 
retain  H,  which  is  removed  in  a  vac. ;  on  distillation 
they  give  non -pyrophoric  Ni,  which  is  readily  re¬ 
amalgamated.  A.  J.  E.  W. 

Electronic  structure  of  copper-aluminium 
alloys.  J.  Earineau  (Compt.  rend.,  1939,  208, 
191 — 192). — The  energy  distribution  in  the  A1  if  (3 
and  Cu  La  lines  shows  an  energy  difference  of  <0*04 
e.v.  between  the  ordered  and  disordered  states  in  an 
alloy  containing  5*2%  of  Cu.  The  conductivity 
electrons  in  Al2Cu  occur  in  three  Brillouin  zones 
giving  max.  at  *-~6,  8,  and  10*5  e.v.  from  the  long-X 
edge.  A.  J.  E.  W. 

K-Phase  adjacent  to  a-phase  in  the  copper- 
silicon  system.  M.  Okamoto  (Sci.  Rep.  Tohoku, 
1938,  27,  155 — 15S). — X-Ray  examination  of  well- 
annealed  alloys  of  Cu  with  4 — 7%  Si  has  confirmed 
the  existence  of  a  hexagonal  /c-phase  between  the 
a-  and  y-phase  fields;  prolonged  heating  at  350 — 
400°  causes  /<  to  decompose  into  a  +  y.  A.  R.  P. 

Equilibrium  diagram  of  the  copper-antimony 
system.  II.  Constitution  of  copper-rich  anti¬ 
mony-copper  alloys.  N.  Shibata  (Sci.  Rep. 
Tohoku,  1938,  27,  1S9 — 205). — The  system  has  been 
examined  up  to  18%  Sb  by  differential  dilatometric 
measurement  and  by  micrograpliic  examination. 
The  eutectic  horizontal  is  placed  at  645°,  the  peri- 
tectoid  reaction  a  +  p  -*>•  y\  at  4S8°,  and  the  eutectoid 
reaction  tj  ->  a  +  3  at  400°.  Cu  dissolves  10-4%  Sb 
at  645°,  7*6%  at  488°,  6*2%  at  400°,  and  4*7%  at 
20°.  A,  R.  P. 

Solid  solutions  of  indium  and  lead.  S.  Valen- 
tener  and  A.  Haberstroh.  (Z.  Physik,  1938,  111, 
212 — 214). — An  explanation  of  certain  discrepancies 
between  the  work  of  Ageev  and  Ageeva  (A.,  1936, 
1193)  and  the  authors  (A.,  1938, 1,  612),  L,  G.  G. 


X-Ray  investigation  of  the  iron-chromium- 
silicon  phase  diagram.  A.  G.  H.  Anderson  and 
E.  R.  Jbtte  (Trans.  Amer.  Soc.  Met.,  1936,  24, 
375 — 418). — Data  are  recorded  for  the  equilibrium 
relations  between  the  a-phase  and  the  three  binary 
phases  Ee3Si2,  Cr3Si,  and  EeCr,  and  a-phase  boundaries 
of  these  phases  at  600°,  800°,  and  1000°. 

Ch.  Abs.  (e) 

Solubility  of  gases  in  liquids. — See  B.,  1939, 112. 

Solutions  of  non-polar  substances.  J.  H. 
Hildebrand  (J.  Physical  Chem.,  1939,  43,  109 — 
117). — Data  for  the  solubility  of  I2  in  CC14  between 
80°  and  100°,  combined  with  earlier  data  for  lower  and 
higher  temp,  ranges,  have  been  applied  to  the  author’s 
solubility  equation,  RT  logc  (a2/N2)  — 
where  a2,  v2y  and  N2  are  the  activity,  mol.  vol.,  and 
mol.  fraction  respectively  of  I2,  V1  is  the  vol.  fraction 
of  CClj,  and  D  is  a  parameter.  The  decrease  of  D 
with  increase  in  Ty  which  expresses  the  deviation 
from  ideal  behaviour,  is  linear  and  shows  no  effect 
ascribable  to  clustering  near  the  crit.  solution  temp. 
The  deviation  from  Raoult’s  law  of  the  v.p.  data 
for  CClj  solutions  of  Os04  is  approx,  that  expected 
from  the  internal  pressure  difference  of  the  com¬ 
ponents.  V.p.  data  for  hexadecane  solutions  of  CGH14 
obey  Raoult  s  law.  F.p.  data  for  the  system  I2- 
TeCl4  indicate  that  the  solutions  are  not  ideal,  the 
f.p.  lowering  of  I2  being  >  theoretical.  C.  R.  H. 

Solubility  of  water  in  benzene  solutions  of 
ethanolamine  oleate.  R.  C.  Pink  (J.C.S.,  1939, 
53 — 55). — Solutions  of  ethanolamine  oleate  in  CGHG, 
PhMe,  or  xylene  dissolve  appreciable  amounts  of 
H20  (~  4%  at  0*6m.)  accompanied  by  an  increase  in 
viscosity.  An  approx.  5-fold  increase  in  the  amount 
of  II20  dissolved  is  observed  on  adding  3 — 5  %  of 
PhOH  or  o-cresol,  the  effect  showing  a  sharp  max. 
at  that  concn.  D.  F.  R. 

Attack  of  alkaline  solutions  on  glass  and  its 
dependence  on  dissolved  ions.  I.  W.  Geffcken 
(Kolloid-Z.,  1939,  86,  11 — 15). — An  interferometric 
method  of  studying  the  corrosion  of  glass  by  alkaline 
solutions  is  described.  The  rate  of  attack  is  greatly 
reduced  in  presence  of  small  concns.  (ICHm.)  of 
K2Si03  and  hydroxides  of  multivalent  metals. 
H3B03  and  univalent  cations  are  ineffective. 

E.  L.  U. 

Miscibility  between  iron  and  manganese 
oxides.  V.  Montoro  (Gazzetta,  1938,  68,  728 — 
733). — Ee304  and  Mn304  are  miscible  in  all  proportions. 
Mixtures  containing  0—66*6  at.-%  Mn  have  a  cubic 
lattice  of  the  spinel  type ;  for  higher  [Mn]  the  lattice  is 
tetragonal,  the  axial  ratio  increasing  from  1  up  to 
1*155  for  pure  Mn304.  Mixtures  in  which  the  relative 
[Mn]  is  33*3  and  66*6  at.-%  correspond  with  the  com¬ 
pounds  MnO,Ee.,03  and  Ee0,Mno03,  respectively. 

O.  J.  W. 

Mechanism  of  the  distribution  between  liquid 
and  solid  phases,  A.  Polessitski  (Compt.  rend. 
Acad.  Sci.  U.R.S.S.,  1938,  20,  303— 304).— Ra  has 
been  used  as  an  indicator  of  the  distribution  between 
liquid  and  solid  phases  in  the  crystallisation,  both  slow 
and  encouraged  by  stirring,  of  supersaturated  solutions 
of  Pb(N03)2.  The  distribution  of  Ra  is  determined  by 
its  time  of  addition  to  the  solution  in  accordance  with 


GENERAL,  PHYSICAL,  AND  INORGANIC  CHEMISTRY. 


139 


v  (c) 


the  theory  that  equilibrium  is  attained  during  the 
formation  of  micro- crystals  and  before  the  appearance 
of  visible  ones.  0.  D.  S. 

Equilibrial  distribution  between  solid  and 
liquid  phases.  A.  Polessitsiu  (Compt.  rend.  Acad. 
Sci.  U.R.S.S.,  1938,  20,  305 — 306). — Recrystallisation 
of  crystals  of  BaCl2,2H20  and  Ba(N03)2  containing 
small  quantities  of  Ra  and  obtained  by  slow  evapor¬ 
ation  at  const,  temp,  leads  to  a  gradual  approach  to  a 
Berthelot  and  Nernst  distribution,  showing  that  this 
distribution,  and  not  that  of  Doerner  and  Hoskins  (A., 
1925,  ii,  381),  represents  true  equilibrium.  0.  D.  S. 

Distribution  in  crystallisations  in  thin  films 
from  the  molten  state  in  the  presence  of  added 
coloured  compounds  of  a  colloidal  nature.  J. 
Seigle  (Chim.  et  Ind.,  1939,  41,  13 — 27  ;  cf.  A.,  1938, 
I,  609). — The  various  forms  of  crystallisation  observed, 
and  the  partition  of  the  colloid  between  the  crystals 
and  liquid  in  the  initial  stages  of  solidification,  are 
described  and  discussed.  J.  W.  S. 

Absorption  of  hydrogen  and  nitrogen  by  pure 
iron.  K.  IWAsfi  and  M.  Eukusima  (Sci.  Rep.  Tohoku, 
1938,  27,  162 — 188). — Absorption  of  Il2  by  pure  Fe 
commences  at  400°  and  increases  linearly  with  rise  in 
temp,  to  the  A3  point,  at  which  there  is  an  abrupt 
increase  in  the  absorption ;  above  this  point  absorp¬ 
tion  again  is  a  linear  function  of  the  temp,  but  the  slope 
of  the  line  is  greater.  Fc  begins  to  absorb  N2  at  650° 
and  there  is  a  remarkable  increase  in  absorption  at  the 
A3  point ;  in  the  y  field  absorption  decreases  linearly 
with  rise  in  temp,  owing  to  dissociation  of  the  Fe-N 
solid  solution.  A.  R.  P. 


Adsorption  at  surfaces  with  frozen  thermal 
equilibrium  of  the  active  spots.  E.  Cremer  and 
S.  Flugge  (Z.  physikal.  Chem.,  1938,  B,  41,  453 — 
465).— To  account  for  the  fact  that  adsorption  can 
frequently  be  expressed  by  the  Freundlich  isotherm,  it 
is  assumed  that  the  surface  comprises  different  types  of 
active  centres,  each  of  which  obeys  the  Langmuir 
isotherm.  It  is  suggested  that  when  some  surfaces 
(e.g.}  those  of  oxides  of  the  metals  of  group  III)  are 
heated  to  a  temp.  T}l°  K.  an  energy  distribution  is 
established  of  the  form  e~EIRTh}  which  is  frozen  on 
cooling.  With  the  assumption  that  the  adsorptive 
energy  is  cc  Ey  this  leads  to  an  adsorption  equation  of 
the  observed  form  in  which  the  exponent  n  —  T0jTh 
{T0°  K.  —  temp,  of  observation).  The  theory  is  sup¬ 
ported  by  data  for  the  adsorption  of  EtOII  on  Nd<,03. 

J.  W.  S. 


Optical  methods  of  study  of  molecular  adsorp¬ 
tion.  A.  N.  Terenin  (Sci.  Mem.  Univ.  Leningrad, 
1937, 3,  No.  17, 149 — 168). — A  review.  R.  T. 


New  technique  for  measurement  of  adsorption 
of  gases  and  vapours  on  solids.  H.  H.  On  ameers 
and  A.  King  (J.C.S.,  1939,  139—143). — The  adsorp¬ 
tion  apparatus  consists  essentially  of  a  Nicholson 
hydrometer  floating  in  Hg  and  carrying  the  adsorbent 
in  the  pan.  The  hydrometer  rises  or  sinks  during 
adsorption  or  desorption  and  the  level  is  read  with  a 
cathetometer.  D.  F.  R. 


Adsorption  of  hydrogen  and  deuterium  on 
charcoal  between  90°  and  17°  K.  W.  van  Din- 
genen  and  A.  van  Itterbeek  (Physica,  1939,  6, 


49 — 58). — The  adsorption  of  D2  is  the  greater,  the 
difference  increasing  from  8%  to  15%  over  the  temp, 
range  studied.  The  isotherms  can  be  represented  for 
90 — 55°  K,  by  a  Freundlich  equation,  and  for  20 — 17° 
K.  by  a  Williams  equation.  The  heats  of  adsorption 
decrease  as  the  amount  adsorbed  increases  and  are 
independent  of  temp.,  being  180  g.- cal.  greater  for  D2. 
From  capillary  condensation  data,  y  is  calc,  for  D2  as 
1-70,  1T1,  0*81  dyne  per  cm.,  at  17*5°,  19*0°,  20*4°  k., 
respectively.  L.  J.  J. 

Adsorption  of  hydrogen  on  poisoned  nifckel. 
I.  Studies  at  low  temperatures.  S.  Iijima  (Rev. 
Phys.  Chem.  Japan,  1938,  12,  148 — 155 ;  cf.  A.,  1938, 
I,  510). — Rates  of  adsorption  of  H2  on  reduced  Ni 
poisoned  with  C2N2  at  —78°  and  —112°  have  been 
determined.  The  equation  for  the  adsorption  velocity 
of  H2  and  D2  on  reduced  Ni  is  applicable  to  that  of  H2 
on  poisoned  Ni.  The  relation  between  amount  of 
C2N2  poisoning  Ni  and  logarithm  of  velocity  cocff.  of 
adsorption  of  H2  is  linear.  C2N2  first  poisons  the  more 
active  parts  of  reduced  Ni.  F.  H. 

Simultaneous  sorption  of  carbon  disulphide 
and  water  vapour  by  activated  charcoals.  J.  L. 
Lizrus  and  A.  J.  Allmand  (Proc.  Roy.  Soe.,  193S,  A, 
169,  25 — 44). — The  investigation  was  carried  out  on 
charcoals  activated  in  three  different  ways  ;  measure¬ 
ments  were  made  of  the  adsorption  isotherms  of  CS2 
on  charcoals  containing  a  const,  charge  of  sorbed  H20. 
The  effect  of  variation  in  the  H20  charge  on  the 
pressure  of  a  const,  charge  of  CS2  was  studied.  The 
results  are  consistent  with  previous  work  on  the  same 
charcoals  and  with  the  idea  that  H20  is  sorbed  at  low 
pressures  as  a  disperse  layer  of  single  and  double  mols., 
whilst  at  higher  pressures  a  continuous  film  is 
gradually  formed  accompanied  by  irreversible  capil¬ 
lary  condensation.  G.  D.  P. 

Application  of  film  balance  to  surface  of 
ordinary  solutions.  J.  W.  McBain  and  L.  H. 
Perry  (Ind.  Eng.  Chem.,  1939,  31,  35 — 39). — When 
an  aq.  solution  of  hydrocinnamic  acid  (I)  is  kept  in  a 
Langmuir- Adam  trough,  and  then  its  surface  is 
reduced  by  movement  of  the  barrier  towards  the  float, 
a  pressure  is  developed  on  the  float,  relative  to  the 
pressure  exerted  by  the  surface  behind  the  float.  A 
similar  pressure  (0*42  dyne  per  cm.)  is  reached  when 
crystals  of  (I)  are  placed  on  H20.  It  is  considered  that 
a  pellicle  of  (I)  is  formed  and  that  at  least  this  pressure 
is  required  to  cause  it  to  redissolve.  Experiments  on 
the  change  of  pressure  with  time  at  various  initial 
compressions  are  described,  and  data  for  other  solutes 
are  recorded.  The  bearing  of  these  results  on  the 
“  depth  ”  of  surfaces  of  solutions  is  discussed. 

F.  A.  A. 

Electrical  properties  of  deposited  layers  of 
calcium  stearate.  P.  A.  Zahl,  C.  P.  Haskins, 
D.  M.  Gallagher,  and  C.  E.  Buchwald  (Trans. 
Faraday  Soc.,  1939,  35,  308—312 ;  cf.  A.,  1938,  I, 
452). — The  electrical  resistance  and  capacity  of  Ca 
stearate  films  of  various  thicknesses  >41  mol.  layers, 
deposited  on  electrodes  from  monolayers,  by  the 
method  of  Langmuir  and  others  (A.,  1936,  423),  have 
been  determined  at  1000  cycles  per  sec.  while  in 
contact  with  aq.  salt  solutions.  For  films  in  contact 
with  M./264-CaCl2  the  mean  dielectric  const,  is  3*7. 
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Anomalous  results  are  obtained  when  the  films  are  in 
contact  with  aq.  CuS04.  J.  W.  S. 

Rigidity  in  protein  films,  and  the  properties 
of  the  force-area  curves.  J.  B.  Bateman  and  L.  A. 
Chambers  (Nature,  193S,  142,  1158 — 1159). — 

Measurements  on  surface  films  of  ovalbumin  on  0*01  or 
OTOm-HCI  with  different  ratios  of  wall  to  surface  show 
that  the  drag-effect  of  the  walls  does  not  appreciably 
affect  the  force-area  curves.  L.  S.  T. 

Repulsive  forces  between  charged  surfaces  in 
water,  and  the  cause  of  the  Jones-Ray  effect. 
I.  Langmuir  (Science,  1938,  88,  430 — 432). — 

Theoretical.  The  Jones-Ray  effect  (A.,  1937,  I,  126) 
can  be  explained  on  the  basis  of  a  H20  film  held  on  the 
surface  of  the  capillary  tube  by  electric  charges. 

L.  S.  T. 

Observations  with  small  liquid  drops.  E. 
Rumpe  and  E.  Geigl  (Z.  Physik,  193S,  111,  301 — 
313). — The  radius  of  the  droplets  in  mists  formed  from 
H20  and  solutions  of  various  substances  in  varying 
concn.  has  been  measured.  Curves  relating  relative 
abundance  to  drop  radius  shovT  sharp  max.  varying 
with  the  solute  and  its  concn.  Measurements  were 
also  made  with  supercooled  mists.  Results  are 
discussed.  H.  C.  G. 

Capillary  systems  with  gas-liquid  boundary. 
H.  Knoll  (Kolloid-Z.,  1939,  86, 1 — 10). — In  determin¬ 
ing  the  radius  of  a  glass  capillary  tube  by  the  max. 
bubble  pressure  method  the  val.  obtained  is  ahvays  < 
the  true  val.,  and  decreases  with  increase  in  length  of 
the  tube.  The  val.  calc,  from  the  pressure  at  which 
bubbling  ceases  as  the  pressure  is  lowered  coincides 
with  the  true  val.  and  is  independent  of  the  tube 
length.  Methods  of  testing  the  pore  size  and  uni¬ 
formity  of  glass  fritted  filters,  for  which  the  max. 
bubble  pressure  method  is  unsuitable,  are  discussed. 

F.  L.  U. 

Surface-active  agents.  F.  E.  Bartell  (Ind. 
Eng.  Chem.,  1939,  31,  31). — Introductory. 

F.  A.  A. 

Surface-active  properties  of  hexametaphos- 
phate.  G.  B.  Hatch  and  0.  Rice  (Ind.  Eng.  Chem., 
1939,  31,  51 — 57).- — Small  amounts  of  Na  hexameta- 
phosphate  (NaP03)„  (I)  inhibit  the  formation  of  Ca 
soaps  when  Ca3(P04)2  is  shaken  with  Na  oleate 
solutions.  In  the  “  threshold  treatment  ”  of  H20 
amounts  of  (I)  that  equiv.  to  the  contained  Ca 
are  effective;  e.g.y  2  p.p.m.  of  (I)  added  to  H20 
containing  200  p.p.m.  of  Ca(HC03)2  obviate  pptn. 
when  the  H20  is  treated  with  500  p.p.m.  of  Na2C03  or 
heated  at  80°  for  1  hr.  The  uses  of  (I)  under  various 
conditions  for  H20-softening  and  scale  removal  are 
discussed.  F.  A.  A. 

Movement  of  water  from  concentrated  to 
dilute  solutions  through  liquid  membranes. 
H.  E.  Bent  (Science,  193S,  88,  525 — 526). — F.p.  de¬ 
terminations  indicate  that  Ho0  +  AcOH  are  associ- 
ated  in  guaiacol  solution.  This  association  is  used  to 
explain  the  anomalous  diffusion  of  H20  reported 
previously  (A.,  1938,  III,  756).  L.  S.  T. 

Porous  diaphragm  method  of  measuring 
diffusion  velocity,  and  velocity  of  diffusion  of 
potassium  chloride  in  water.  II.  Determin¬ 


ation  of  the  size  of  paraffin-chain  salt  micelles 
from  diffusion  measurements.  G.  S.  Hartley 
and  D.  F.  Rtjnnicles  (Proc.  Roy.  Soc.,  1938,  A,  168, 
401 — 419,  420 — 440). — I.  A  continuous  reading  appar¬ 
atus  for  measuring  the  rates  of  diffusion  of  pure  electro¬ 
lytes  through  porous  diaphragms  is  described.  Data 
for  the  diffusion  of  KC1  as  a  function  of  concn.  are 
given. 

II.  The  method  is  applied  to  measure  the  diffusion 
of  paraffin-chain  micelles  in  aq.  solution  with  excess 
of  a  simple  electrolyte.  For  cetylpyridinium  salts 
the  radius  of  the  micelle  is  calc,  to  be  26  a.,  and  the 
results  are  in  agreement  with  the  c<  spherical  liquid 
micelle  ”  theory.  The  method  fails  for  cetanesulphon- 
ates  and  cetylsulphates ;  anomalies  which  occur  when 
the  solutions  are  saturated  with  amyl  alcohol  or  C6H6 
are  discussed.  G.  D.  P. 

Diffusion  through  polished  and  etched  copper 
surfaces.  H.  Cramer  (Ann.  Physik,  1939,  [v],  34, 
237 — 249). — The  diffusion  from  films  of  Au,  Ag,  and 
Zn  deposited  by  evaporation  has  been  followed  by 
electron  diffraction.  From  150°  to  500°  changes  are 
observed  in  the  structure  of  Au  layers,  indicating 
diffusion  of  Au  into  Cu  with  formation  of  a  Au-Cu 
alloy.  No  difference  in  this  effect  was  observed  be¬ 
tween  polished  and  etched  Cu,  except  for  films  <  2  mjx. 
thick,  when  diffusion  begins  at  lower  temp,  for  etched 
than  for  polished  Cu.  No  diffusion  of  Ag  into  Cu  was 
observed  between  20°  and  500°.  No  diffusion  of  Zn 
at  temp.  <  300°  wTas  observed.  At  300°  Zn  becomes 
oxidised  and  exchange  takes  place  between  Zn  and  Cu 
atoms,  which  is  complete  at  400°.  The  observations 
of  Finch  et  al.  (A.,  1934,  134)  of  the  diffusion  at  room 
temp,  of  Zn  into  Cu  etc.  are  not  confirmed. 

0.  D.  S. 

Diffusion  behaviour  and  porous  structure  of 
iron  oxide.  G.  Graue  and  N.  Riehl  (Angew. 
Chem.,  1939,  52,  112 — 114).- — p  for  various  specimens 
of  Fe203  as  determined  under  xylene  varies  from  2*6 
to  5 *3,  so  that  it  contains  pores  of  at.  dimensions. 
Specimens  with  co-pptd.  Ra-Th  which  have  not  been 
heated  give  up  almost  all  of  the  Em,  but  on  heating 
the  evolution  of  Em  falls  off  to  a  min.  at  — ■  600°  due 
to  closing  of  the  pores,  and  then  increases  again  due 
to  thermal  diffusion.  Ignited  specimens  give  up  very 
little  Em  at  <600°.  The  determination  of  p  for  active 
Fe203  by  the  Em  method  is  impracticable  because  of 
adsorption.  Specimens  previously  heated  to  250° 
gave  the  same  val.  (4-3 — 4*35)  for  p  by  the  Em  method 
as  under  xylene.  F.  J.  G. 

R.  S.  Krishnan's  reciprocity  law  of  colloid 
optics.  V.  S.  Vrkljan  (Proc.  Indian  Acad.  Sci., 
193S,  8,  A,  353 — 355). — Theoretical.  W.  R.  A. 

Diffusion  and  fall  of  atmospheric  condens¬ 
ation  nuclei.  J.  J.  Nolan  and  P.  J.  Nolan  [with 
appendix  by  P.  G.  Gormley]  (Proc.  Roy.  Irish 
Acad.,  193S,  45,  A,  47— 63).— Vais,  obtained  by 
Nolan  and  Guerrini  (A.,  1936,  425)  are  recalc.,  giving 
D  12  x  10-0  sq.  cm.  per  sec.  and  velocity  of  fall  Vs 
15  x  10 ~5  cm.  per  sec.  for  nuclei  confined  over  H20. 
Over  oil  D  is  20  X  10~6  sq.  cm.  per  sec.  The  corre¬ 
sponding  radii  are  calc,  as  3*55  and  2*6S  X  10~6  cm., 
respectively.  The  nature  of  changes  occurring  in 
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stored  nuclei  is  uncertain.  Coeffs.  for  diffusion  through 
a  rectangular  slit  are  calc.  L.  J.  J. 

Nature  of  foam.  II.  Foam  formation  of  the 
ternary  system  acetic  acid-ethyl  ether-water. 
T.  Sasaki  (Bull.  Chem.  Soc.  Japan,  1938,  13,  669 — 
678). — The  mutual  solubility  curve  divides  the  foam 
formation  diagram  into  homogeneous  and  hetero¬ 
geneous  regions,  all  systems  in  the  former  region 
frothing.  Exceptional  frothing  power  is  shown  by 
AcOH  2-7,  Et20  4*0,  H20  3*3  by  vol.  The  hetero¬ 
geneous  region  is  divided  into  foamy  and  non-foamy 
regions  depending  on  the  relative  vols.  and  surface 
tensions  of  the  two  layers.  Typical  examples  of 
such  systems  are  considered.  C.  R.  H. 

Magnetisation  of  ferromagnetic  colloids. 
W.  C.  Elmore  (Physical  Rev.,  1938,  [ii],  54,  1092 — 
1095;  cf.  A.,  1938,  I,  572). — The  magnetisation 
curves  of  colloidal  magnetite  (Fe304)  and  colloidal 
sidcrac  (y-Fe203)  determined  by  a  null  method  for 
fields  of  0—^4000  gauss  agree  with  a  theoretical 
curve  based  on  certain  specified  assumptions.  The 
average  particle  moment  is  5*2  x  10  16  for  the  magnetite 
sol  and  7*4xlO~1G  for  the  siderac  sol.  N.  M.  B. 

Mechanism  of  the  aggregation  of  silicic  acid 
from  sodium  silicate  solutions.  I.  The  silicic 
acid  of  low  mol.  wt.  stable  in  acid  solution.  II. 
Structural  observations.  A.  R.  Tourky  (Z. 
anorg.  Chem.,  1939,  240,  198 — 20S,  209 — 216).— I. 
The  aggregation  of  silicic  acid  from  acidified  Na2Si03 
solutions,  in  its  dependence  on  pn  and  time,  has  been 
studied  by  ultrafiltration.  On  addition  of  HC1 
polymerisation  begins  at  pR  10*85,  and  is  most  rapid 
at  the  neutral  point,  the  rate  then  decreasing  until 
at  pw  2*8  only  8%  of  the  acid  is  colloidal  after  a  day. 
In  more  strongly  acid  solution  the  rate  of  polymeris¬ 
ation  again  increases.  The  suggestion  (A.,  1932, 
124)  that  acidified  solutions  contain  a  pseudo -form 
of  silicic  acid  is  not  necessary;  the  course  of  the 
reaction  on  acidification  does  not  involve  redis¬ 
solution  of  Si02  polymerised  at  the  neutral  point, 
but  represents  stabilisation  by  the  added  acid  of  a 
silicic  acid  of  low  mol.  wt.  before  it  can  polymerise. 
The  stabilising  effects  of  HC1  and  H3P04  are  that 
of  HN03.  The  stabilisation  is  to  be  attributed  to 
the  formation  of  a  complex  with  the  added  acid, 
the  formation  of  a  hetero -polyacid  with  H2Mo04 
being  an  extreme  case  of  this.  The  view  is  supported 
by  observations  on  A  and  on  the  potential  of  a  calomel 
electrode  in  Na2Si03  solutions  acidified  with  HC1. 

II.  Si02  deposited  from  dil.  ultrafiltrates  con¬ 
taining  a  stabilising  acid  (HC1,  HC104,  H3P04)  has 
a  fibrous  structure,  whereas  in  other  cases  it  is 
flocculent.  The  difference  is  not  due  to  a  greater 
rate  of  polymerisation  in  the  alkaline  media.  With 
cone,  solutions  there  is  no  difference  in  the  appearance 
of  tho  ppts.,  but  in  presence  of  a  stabilising  acid 
there  is  a  continuous  increase  of  vol.  during  the 
process  of  aggregation  which  is  not  found  otherwise. 
This  indicates  that  the  fibrous  structure  results  from 
chain  formation,  with  elimination  of  H20,  by  active 
H2Si03  mols.  liberated  by  the  decomp,  of  complexes 
formed  with  the  stabilising  acid.  F.  J.  G. 
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Alkali  soaps  of  naphthenic  acid. — Sec  B.,  1939, 
169. 

Pasting  of  starch.  I.  Photoelectric  and 
ultramicroscopic  analysis  of  pasting.  II. 
Thermometric  and  conductometric  measure¬ 
ments  on  starch  suspensions  during  pasting.  A. 
Kxtntzel  and  K.  Doeiiner  (Kolloid-Z.,  1939,  86, 
124 — ’130,  130 — 134). — I.  The  absorption  of  light  by 
starch  suspensions  during  heating  shows  a  marked 
increase  at  a  definite  temp.  (04)  and  begins  to  decrease 
at  a  higher  temp.  (02).  Parallel  ultramicroscope 
observations  show  that  the  pasting  process  occurs 
in  two  stages,  viz.,  a  loosening  (fusion)  of  the 
crystallites  at  0^  followed  by  hydration  (swelling 
and  dissolution)  of  the  released  mols.  at  02. 

II.  Heating  curves  indicate  clearly  an  absorption 
of  heat  (latent  heat  of  fusion)  at  0t,  and  less  clearly 
an  evolution  of  heat  (heat  of  swelling  or  dissolution) 
near  02.  The  latter  change  is  accompanied  by  a 
sudden  increase  in  electrical  conductivity. 

F.  L.  U. 

Relation  between  constitution  of  cellulose  and 
its  physical  properties. — See  B.,  1939,  132. 

Solubility  of  cellulose  wools  in  sodium  hydr¬ 
oxide  solutions  and  its  dependence  on  fine  struc¬ 
ture  of  the  fibre. — See  B.,  1939,  133. 

Mechanism  of  deformation  and  fine  structure 
of  hydrous  cellulose.  V.  “  Mechanical  proper¬ 
ties  ”  of  hydrous  cellulose.  P.  H.  Hermans  [with 
J.  de  Booys  and  D.  Vermaas]  (Kolloid-Z.,  1939, 
86,  107 — 123;  cf.  A.,  1938,  I,  311). — The  results  of 
experiments  showing  the  influence  on  the  force- 
extension  [F-E)  curves  of  preorientation  produced 
by  extending  partly  swollen  fibres  are  discussed  in 
conjunction  with  data  presented  in  previous  papers 
of  the  series.  Comparison  between  F-E  curves  for 
cellulose  and  those  for  other  substances  (e.gr.,  rubber) 
is  permissible  only  if  the  micellar  orientation  is 
similar  in  both.  The  course  of  the  F-E  curves 
observed  with  fibres  of  regenerated  cellulose  having 
graded  orientations  is  explained,  and  an  inter¬ 
pretation  of  yield  points  is  offered.  F.  L.  U. 

Mechanism  of  deformation  of  hydrous 
cellulose.  VI.  Tensile  strength  of  fibres  and 
energy  involved  in  the  process  of  rupture.  P.  H. 
Hermans  (Rec.  trav.  chim.,  1939,  58,  63 — 76). — - 
Discussion  of  the  properties  of  an  “  ideal  fibre,”  for 
which  the  theoretical  extensibility  (E)  and  tensile 
strength  ( T )  have  been  calc.,  leads  to  the  conclusion 
that  such  a  fibre  has  little  in  common  with  actual 
fibres,  for  which  both  E  and  T  are  much  smaller. 
It  is  shown  that,  whatever  may  be  the  actual  mechan¬ 
ism  of  rupture,  the  work  done  {w)  in  extending 
fibres  to  the  point  of  rupture  is  sufficient  to  break 
the  mol.  chains  and  to  reduce  considerably  the 
average  chain  length.  Measurements  of  T  and  w 
for  fibres  of  various  kinds  (isotropic,  prestretched, 
dry,  wet)  are  recorded.  F.  L.  U. 

Solubility  of  gluten. — See  B.,  1939,  203. 

Behaviour  of  microscopic  bodies  consisting 
of  biocolloid  systems  and  suspended  in  an 
aqueous  medium.  III.  Coacervation  pheno¬ 
mena  in  droplets  of  biocolloid  sols  enclosed  in  a 
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collodion  film.  Accumulation  of  basic  dyes. 
H.  G.  Bungenberg  de  Jong  and  0.  Bank  (Proc. 
K.  Akad.  Wetensch.  Amsterdam,  1939,  42,  83 — 
88), — If  drops  of  a  sol  mixture  of  gelatin,  prepared 
by  methods  involving  acid  or  alkaline  reactions,  which 
are  described,  and  gum  arabic  are  enclosed  in  a 
collodion  film  on  a  glass  slide  which  is  then  immersed 
in  dil.  aq.  AcOH,  complex  coacervation  is  easily 
observed  microscopical^.  A  collodion  film  con¬ 
taining  drops  of  5%  gum  arabic  absorbs  basic  dyes 
from  their  dil.  solutions,  and  the  dye  accumulates 
in  the  enclosed  solution.  This  phenomenon  is 
explained  on  the  principle  of  Donnan  equilibrium 
as  due  to  exchange  of  cations  of  the  gum  arabic 
(chiefly  Ca")  with  dye  cations.  If  the  dye  cation 
concn.  in  the  gum  arabic  solution  is  >  a  crit.  vah, 
coacervation  of  the  gum  arabic  takes  place. 

W.  R.  A. 

Emission  of  ultra-violet  radiation  during  co¬ 
agulation.  A.  Rabinerson  and  M.  Philippov 
(Compt.  rend.,  1939,  208,  35 — 37). — The  coagulations 
of  Fe(0H)3  by  N-Na2S04,  and  of  V205  and  Na  oleate 
by  O-on-KCI,  are  accompanied  by  the  emission  of 
ultra-violet  radiation  of  ~2000  a.,  detected  both  by 
photo-electric  counter  and  by  biological  methods. 
With  the  latter  method  there  is  an  induction  period 
and  the  radiation  emitted  during  coagulation  is 
identical  with  mitogenetic  radiation.  W.  R.  A. 

Dielectric  studies  of  the  action  of  organic 
solvents  on  high-molecular  substances.  I — III. 
W.  L.  H.  Moll  (Kolloid-Beih.,  1939,  49,  1—42, 
42—60,  60—74;  cf.  A.,  1936,  1461).— I.  p,  nD,  e ,  and 
surface  tension  (y)  have  been  measured  for  64  org. 
liquids,  the  solvent  action  of  which  on  cellulose 
derivatives,  rubber,  synthetic  resins,  brucine,  NBua4I, 
and  HgCl2  has  been  studied.  If  the  solvents  are 
shown  on  a  rectangular  diagram  in  which  vals.  of 
y  are  ordinates  and  vals.  of  the  dielectric  function 
tjL2/e  ((x  =  dipole  moment)  abscissas,  the  solubility 
relations  of  each  solid  are  represented  by  an  inner 
closed  curve,  the  solvents  within  which  effect  com¬ 
plete  dissolution.  This  region  is  surrounded  by  a 
zone  in  which  only  swelling  occurs,  and  outside  of 
which  no  action  is  observed. 

II.  An  estimate  of  solvation  is  obtained  from 
dielectric  measurements  on  solvents  and  solutions. 
Solvations  of  1 — 3  mols.  per  glucose  unit  are  found 
for  benzylcellulose  and  cellulose  acetate,  and  >1  per 
monomeric  unit  for  Me  poly  methacrylate. 

III.  Calculations  from  available  data  show  the 

existence  of  stoicheiometric  solvates  in  the  case  of 
cellulose  derivatives,  and  indicate  its  probability 
in  the  case  of  other  macromol.  substances.  Swelling 
and  dissolution  can  be  explained  qualitatively  on 
the  basis  of  dielectric  properties.  F.  L.  U. 

General  function  between  viscosity  and  part¬ 
icle  size.  E.  A.  Hauser  and  D.  S.  le  Beau  (Kol- 
loid-Z.,  1939,  86,  105 — 107). — With  1%  suspensions 
of  bentonite  having  particles  of  known  diameter 
(10 — 200  mg.)  7}  decreases  with  increasing  particle 
size  to  a  limit  at  ~50  mg.  The  high  vah  of  73 
observed,  especially  with  the  finest  suspensions,  is 
attributed  to ‘a  high  degree  of  hydration, 

F.  L.  U. 


Viscosity  of  rubber  solutions. — See  B.,  1939,  181. 

Thixotropy  and  viscosity.  C.  F.  Goodeve 
(Trans.  Faraday  Soc.,  1939,  35,  342 — 358). — Existing 
data  and  theories  concerning  thixotropy  are  sum¬ 
marised  and  discussed,  and  it  is  concluded  that  only 
a  “  scaffolding  ,5  structure  explains  all  observations. 
Non-Newtonian  viscosity  may  be  regarded  as  com¬ 
prising  two  independent  parts,  one  Newtonian  and 
the  other  thixotropic,  the  latter  being  attributed  to 
interference  between  particles  and  the  formation  of 
links.  When  stretched  and  broken  the  links  cause  a 
series  of  impulses  from  a  moving  layer  to  a  neighbour¬ 
ing  layer,  the  amount  of  each  impulse  being  cc  1  fv 
(v  —  rate  of  shear),  and  the  frequency  of  impulses 
is  oc  v.  Thus  the  product,  the  total  force  due  to 
links,  is  independent  of  v.  The  difference  between 
Newtonian  and  thixotropic  viscosities,  and  the 
behaviour  of  various  thixotropic  systems,  are  dis¬ 
cussed  from  the  viewpoint  of  this  theory. 

J.  W.  S. 

Comparison  of  the  influence  of  audible  sound 
and  of  ultrasonic  waves  on  colloidal  and  two- 
phase  systems.  H.  Freundlich  and  D.  W. 
Gillings  (Trans.  Faraday  Soc,,  1939,  35,  319— 
324). — The  relative  effects  of  ultrasonic  waves  of 
frequency  (n)  214  xlO3  cycles  per  sec.  and  of  audible 
sound  waves  ( n  ~  5000  and  ~400  cycles  per  sec.) 
in  the  degassing  of  liquids,  production  of  oil-water 
and  metal-water  emulsions,  liquefaction  of  thixo¬ 
tropic  gels,  reduction  of  viscosity  of  colloidal  solu¬ 
tions,  coagulation  of  colloids,  and  fog  formation 
have  been  compared  qualitatively.  Progressive  de¬ 
crease  in  effect  is  observed  with  decreasing  n.  Cavit¬ 
ation  is  effective  at  5000  cycles,  and  causes  the  pro¬ 
duction  of  dispersions  similar  to  those  produced  by 
ultrasonic  waves.  J.  W.  S. 

Effect  of  ultrasonic  waves  on  colloid  pheno¬ 
mena.  V.  Influence  on  thixotropy.  I.  Thixo¬ 
tropic  systems  with  aluminium  hydroxide.  N. 
Sata  and  N.  Naruse  (Kolloid-Z.,  1939,  86,  102 — 
105;  cf.  A.,  1938,  I,  78).— The  time  of  setting  (1 1) 
of  thixotropic  Al(OH)3  sols  increases  with  their  age, 
becoming  const,  in  1 — 2  weeks  after  their  prep. 
It  also  depends  on  the  total  duration  of  shaking  and 
on  the  no.  of  transformations  which  they  have 
undergone.  The  liquefying  action  of  ultrasonic 
waves  differs  from  that  produced  by  shaking  in  that 
the  micelles  are  broken  down  to  smaller  units,  thus 
leading  to  a  different  distribution  of  adsorbed  H00 
and  electrolytes.  Rise  of  temp,  shortens  t. 

F.  L.  U. 

Orientation  of  suspended  particles  in  an 
ultrasonic  field.  J.  J.  Hermans  (Rec.  trav.  chim., 
1938,  57,  1359—1372;  cf.  A.,  1938,  I,  247,  619).— 
The  orientation  of  discs  of  “  pearl  essence  ”  and  mica, 
having  radius  ~10-3  cm.,  in  H20  was  determined  by 
measuring  the  reflected  light*  by  a  photo-electric 
cell.  The  amount  of  orientation  increases  rapidly 
with  increasing  energy  of  the  sonic  field  but  at  sonic 
energies  <20xl0~4  w.  per  sq.  cm.  the  orientation 
is  <  expected.  At  such  low  energies  Reynolds  no. 
becomes  <^1,  showing  that  friction  plays  a  pre¬ 
dominant  part  in  the  motion  of  the  particle,  a  con¬ 
clusion  verified  by  the  more  pronounced  deviations 
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obtained  at  low  sonic  energies  in  the  orientation  of 
mica  particles  in  glycerol-H20  mixtures  where  the 
internal  friction  is  large.  E.  H. 

Electrokinetic  potential.  III.  Mechanism  of 
formation  of  dipole  double  layer  and  interpret¬ 
ation  of  Coehn's  rule.  IV.  Electrokinetic 
potential  of  sulphur  against  alcohols.  K.  Kana- 
maru  and  T.  Takada  (Kolloid-Z.,  1939,  86,  77 — 
86,  86 — 93;  cf.  A.,  1938,  I,  396). — III.  Theoretical. 
The  formation  of  ion-dipole  and  dipole-dipole  layers 
is  discussed  with  reference  to  a  solid  in  contact  with  an 
org.  liquid.  With  liquids  belonging  to  any  one 
homologous  series  the  ^-potential  is  given  by  the 
empirical  formula  a{e1  —  which  and 

62  refer  to  the  liquid  and  solid  respectively,  fx  is  the 
dipole  moment,  v  the  mol.  vol.  of  the  liquid,  and  a  and 
b  are  consts.  Coehn’s  rule  is  not  valid  when  one  of  the 
phases  is  non-polar,  but  is  qualitatively  true  when  both 
are  polar. 

IV.  Streaming  potentials  of  H20  and  a  series  of 
alcohols  in  contact  with  S  were  measured  at  20°.  The 
calc,  ^-potential  of  S  decreases  with  increasing  length 
of  the  C  chain,  except  for  MeOH.  The  results  agree 
well  with  the  above  formula.  E.  L.  U. 

Streaming  potential  and  surface  conductivity. 
III.  A.  J.  Rutgers  and  E.  Verlende  (Proc.  K. 
Akad.  Wetensch.  Amsterdam,  1939,  42,  71 — 78 ;  cf. 
A.,  1938,  I,  573). — Theoretical.  The  electrokinetic 
potential  £  at  surfaces  in  contact  with  electrolytic 
solutions  can  be  calc,  as  a  function  of  concn.  c ;  t^-log 
c  curves  are  straight  lines  with  a  slope  of  58  mv.  This 
hypothesis  agrees  satisfactorily  with  observed  facts. 

W.  R.  A. 

Capillary  systems.  XXDq.  Effectiveness  of 
methods  of  purification  (filtration,  dialysis, 
electrolysis,  and  their  combinations).  E.  Mane- 
gold  and  K.  Kalauch  (Kolloid-Z.,  1939,  86,  93 — 101). 
— A  general  formula  connecting  the  degree  of  purific¬ 
ation  of  a  sol  (concn.  of  electrolyte)  with  time, 
applicable  to  filtration,  dialysis,  electrolysis,  and  any 
combination  of  these,  is  derived.  The  experimental 
conditions  determining  the  relative  effectiveness  of 
these  processes  are  discussed.  E.  L.  U. 

Equilibrium  dissociation  and  thermodynamic 
constants  of  nitrosyl  chloride.  Comparison 
with  spectroscopic  data.  C.  M.  Beeson  and  D.  M. 
Yost  (J.  Chem.  Physics,  1939,  7,  44 — 52). — The 
equilibrium  dissociation  2N0C1(7)  =  2NO<?)  +  C12(J7) 
has  been  measured  between  100°  and  220°.  The 
second  virial  coeffs.  of  NOC1  gas,  calc,  from  results  of 
pressure-temp,  measurements  on  mixtures  of  NOC1 
and  NO  between  0°  and  100°,  were  used  to  correct  the 
measured  consts.  to  those  for  perfect  gases.  Derived 
thermodynamical  equations  for  the  reaction  give  : 
A Gln  =  9720±60  g.-cal.,  A =  18,060±200  g.- 
cal.,  A  Sin  =  28*0=t:0*5  g.-cal.  per  degree,  and  S?98 
(NOC1)  =  63*0±0*3  g.-cal.  per  degree.  The  val.  of 
A S  obtained  experimentally  is  <  that  calc,  from 
spectroscopic  data  on  NO  and  Cl2  by  3-61  g.-cal.  per 
degree.  Agreement  can  be  obtained  by  increasing  the 
spectroscopic  entropy  of  NOC1  by  1*8  g.-cal.  per 
•degree.  This  suggests  that  an  observed  infra-red  v  at 
*-923  cm.-1  is  a  combination,  633  +  290  cm.-1 

W.  R.  A. 


Collision  factors  in  solution.  R.  P.  Bell  (Trans. 
Earaday  Soc.,  1939,  35,  324 — 327). — Both  kinetic 
theory  and  transition  state  methods  lead  to  the  con¬ 
clusion  that  the  presence  of  solvent  should  increase  the 
collision  factor  for  a  bimol.  reaction  1 — 4  times,  pro¬ 
vided  the  energy  of  activation  is  the  same  in  the  gas 
and  in  the  solution.  Available  experimental  data 
support  this  val.  rather  than  much  higher  vals. 
previously  deduced  from  the  transition  state  method. 
Both  methods  predict  abnormal  collision  factors  for 
reactions  involving  large  changes  of  polarity. 

J.  W.  S. 

Determination  and  calculation  of  equilibrium 
constants  for  isotopic  hydrogen  exchange  in 
the  systems  Jt-amyl  alcohol-water  and  ethyl- 
thiol-water.  Vapour  pressures  and  Raman 
spectra  of  n-amyl  deuteralcohol  and  ethyl- 
deuterothiol.  E.  W.  Hobden,  E.  E.  Johnston, 
L.  H.  P.  Weldon,  and  C.  L.  Wilson  (J.C.S.,  1939, 
61 — 67). — The  equilibrium  consts.  for  H-D  exchange 
in  the  gaseous  systems  tt-CBHn*OH  +  HOD  ^=±: 
ft-CBHn*OD  +  HOH  and  EtSH  +  HOD  ^EtSD 
+  HOH  are  0*50  and  0*21  respectively,  which  agree 
well  with  those  calc,  from  mol.  energy  data.  Pure 
n -C§Hlx'OD  and  93%  EtSD  have  been  prepared  and 
their  v.p.  determined  as  differences  from  the  corre¬ 
sponding  H  compounds.  Raman  spectra  of  MeOH, 
MeOD,  EtSH,  and  EtSD  have  been  investigated. 

D.  E.  R. 

Equilibrium  constant  and  heat  of  reaction  for 
the  system  acetic  acid,  ethyl  alcohol,  ethyl 
acetate,  water.  A.  A.  Tomaghelli  (Rev.  Eac. 
Cienc.  Quim.  La  Plata,  1937,  12,  107— 111).— The 
equilibrium  const,  for  the  reaction  EtOH  +  AcOH 
^  EtOAc  +  H20  is  3-78  at  100°  and  3*71  at  150°, 
whence  the  heat  of  reaction  is  ~100  g.-cal. 

E.  R.  G. 

Compounds  of  beryllium  nitrate  and  the 
alkali  nitrates.  R.  Chauvenet  (Compt.  rend., 
1939,  208,  194 — 196). — Determinations  of  the  heat  of 
mixing,  d ,  and  n  show  the  existence  in  solution  of 
compounds  mBe(N03)2,?iMIN03  having  the  following 
m  :  n  ratios  :  M1  =  NH4,  2:3;  Li,  1  :  1  (?) ;  Na, 
3  :  1,  9  :  7,  7  :  9 ;  K,  1  :  1 ;  Rb,  1  :  1 ;  Cs,  1  :  1,  5  :  3. 

A.  J.  E.  W. 

Constitution  of  cadmium  iodide  solutions. 
Complete  Raman  spectrum  of  the  cadmitetra- 
iodide  ion.  (Mlle.)  M.  L.  Delwaulle,  E.  Fran¬ 
cois,  and  J.  Wiemann  (Compt.  rend.,  1939,  208, 
184 — 186;  cf.  A.,  1938, 1,  175). — v  and  depolarisation 
factor  data  are  given  for  solutions  of  Cdl2  in  H20,  and 
in  five  alcohols  with  and  without  added  alkali  iodide. 
With  high  [I']  Cdl2  vv  are  not  observed,  and  the 
existence  of  a  Cdl4"  ion  (probably  tetrahedral)  is 
demonstrated.  A  complex  containing  less  I  than 
CdL"  probably  occurs  in  the  alcohol  solutions. 

A.  J.  E.  W. 

Kinetics  of  electrolytic  dissociation  equilibria. 
G.  M.  Schwab  (Z.  physikal.  Chem.,  1939,  183,  250 — 
254). — Theoretical.  Comparison  of  the  observed 
relationship  between  the  heat  of  electrolytic  dissoci¬ 
ation  and  dissociation  const,  with  the  theoretical 
relationship  suggests  that  both  the  dissociation  and 
recombination  processes  occur  through  an  inter¬ 
mediate  quasi-mol.  of  high  energy  content,  probably  a 
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partly  dehydrated  ion  pair  of  half-life  period  ~10-8 
sec.  J.  W.  S. 


Dissociation  in  sulphuric  acid  with  temper¬ 
ature.  P.  Koteswaram  (Indian  J.  Physics,  1938, 
12,  299 — -304;  cf.  A.,  1938,  I,  312). — Raman  spectra 
of  H2S04  at  30°  and  200°  are  recorded.  Shifts 
observed  in  the  558  and  928  lines  and  an  increase  in 
intensity  of  the  1050  line  are  attributed  to  HSO/. 
Similarity  of  the  changes  produced  by  dilution  and 
temp,  is  interpreted  as  due  to  progressive  dissociation 
of  the  acid  into  HS04'  and  S04".  J.  A.  K. 

Hydroferricyanic,  hydrocobalticyanic,  and 
hydrochromicyanic  acids.  (Mlle.)  J.  Brigando 
(Compt.  rend.,  1939,  208,  197 — 198). — Potentio- 
metric  and  conductometric  titrations  show  the  acids  to 
have  equal  strengths,  0*01m.  solutions  being  approx, 
equiv.  to  0-03M-HCL.  The  strength  is  thus  indepen¬ 
dent  of  the  central  metal  atom,  as  in  the  case  of  certain 
complex  bases  (A.,  1938, 1,  403).  The  strength  is  also 
independent  of  stability,  H3Cr(CN)6  being  compara¬ 
tively  unstable.  A.  J.  E.  W. 

Conductometric  study  of  the  neutralisation 
and  displacement  of  molybdic  acid  and  precipit¬ 
ation  of  lead  molybdate.  J.  Bye  (Bull.  Soc.  chim., 
1939,  [v],  6,  174 — 178). — The  neutralisation  curve  for 
MoOa  shows  two  breaks  corresponding  with 
Na0Mo4013  and  Na9MoOA.  The  existence  of 


4* 


Na2Mo4013  is  confirmed  by  conductometric  titration  of 
Na2Mo04  with  HC1.  The  product  of  reaction  of 
Pb(N03)2  with  Na2Mo04  or  Mo03  is  PbMoO^. 

E.  S.  II. 


Universal  buffer  for  the  2}u  zone  2.0  to  12.0. 
T.  Teorell  and  E.  Stenhagen  (Biochem.  Z.,  193S, 
299,  416 — 419). — The  required  pn  is  obtained  by 
adding  HC1  to  a  solution  of  Na  citrate,  borate,  and 
phosphate  in  aq.  NaOH.  Details  are  given.  The 
buffering  power,  cation  content,  and  surface  tension  of 
the  solution  are  const,  or  approx,  const.,  and  between 
15°  and  25°  the  buffering  power  does  not  vary 
appreciably  with  temp.  W.  McC. 

Acid-base  indicators  in  methyl  alcohol.  II. 
Dissociation  of  triphenylcarbinols  in  methyl 
alcohol.  I.  M.  Kolthoff  and  L.  S.  Gtrss  (J.  Amer. 
Chem.  Soc.,  1939,  61,  16—19;  cf.  A.,  1938, 1,  621).— 
The  effect  of  salts  on  the  colour  of  penta-  and  hexa- 
methoxytriphcnylcarbinols  in  Me  OH  corresponds 
with  that  of  a  system  of  uncharged  base-cation  acid. 
In  MeOH  the  carbinols  are  present  mainly  as  Me  ether. 
The  equilibrium  const,  of  the  reaction  between  the  Me 
ether  and  H20  has  been  evaluated.  Vais,  for  pKno^0 
and  pK^on  of  the  carbinols  in  MeOH  have  been 
determined.  E.  S.  H. 


Determination  of  activity  coefficients.  A. 
Adrola  (Svensk  Kem.  Tidskr.,  193S,  50,  2S1 — 283). — 
Expressions  for  activity  coeffs.  and  e.m.f.  are  briefly 
discussed.  C.  R.  H. 

Thermodynamics  of  hydrochloric  acid  in  di- 
oxan -water  mixtures  from  electromotive  force 
measurements.  VIII.  Extrapolations  in  82% 
dioxan  mixtures  and  standard  potentials.  H.  S. 
Harned,  F.  Walker,  and  C.  Calmon.  IX.  Pro¬ 
perties  of  the  82%  dioxan  mixtures.  H.  S. 
Harned  and  F,  Walker.  X;  General  summary 


and  critique.  H.  S.  Harned,  J.  0.  Morrison, 
E.  Walker,  J.  G.  Donelson,  and  C.  Calmon  (J. 
Amer.  Chem.  Soc.,  1939,  61,  44 — 47  ,  48 — 49,  49 — 
54). — VIII.  E.m.f.  of  the  cells  H2|HC1  (M.),  dioxan 
(82%),  H20|AgCl-Ag  have  been  determined  at  5° 
intervals  from  5°  to  45°  and  at  0*001  and  0*01m.  The 
dielectric  const,  of  the  solvent  is  ~10.  The  standard 
potential  is  given  by  E0r  =  —0*0413 — 23*7  x  10-4  x 
(0  -25)  —  8*80  x  10-G(0  — 25)2. 

XI.  E.m.f.  measurements  of  the  above  cells  have 
been  extended  to  cover  the  acid  concn.  range  0*001 — 
0*5m.  From  the  results  and  the  standard  potentials 
previously  evaluated,  the  activity  coeff.,  relative 
partial  mol.  heat  content,  and  heat  capacity  have  been 
evaluated, 

X.  Experimental  errors  in  the  foregoing  papers  are 
estimated  and  the  results  discussed  in  relation  to  the 
extended  interionic  attraction  theory  and  Bjerrum’s 
theory  of  ionic  association.  Equations  for  the 
standard  potentials  of  the  cells  H0]HC1  (M.),  dioxan 
(X),  H20  (7)|AgCl-Ag  in  media  containing  0,  20,  45, 
70,  and  S0%  of  dioxan  are  given.  E.  S.  H. 

Activity  coefficients  of  concentrated  solutions 
of  hydrochloric  acid  with  and  without  added 
chlorides  or  sucrose.  M.  Duboun  and  J.  Rochat 
(Helv.  Chim.  Acta,  1939,  22,  161 — 183). — Data  are 
recorded  at  25°  for  the  activity  coeffs.  of  HC1,  y,  alone 
and  in  presence  of  NaCl,  NH4C1,  and  MgCl2.  In 
absence  of  chloride,  y  has  a  min.  val.  in  0*36  mol.  HC1. 
Chlorides  increase  y,  but  in  cone,  solutions  of  HC1- 
chloride  y  does  not  appear  to  depend  solely  on  the 
ionic  strength.  Sucrose  (I)  increases  y  slightly,  the 
increase  being  the  same  for  freshly  dissolved  (I)  and 
for  (I)  solutions  in  which  hydration,  if  any,  has  ended. 
For  the  accurate  determination  of  y  in  presence  of  (I), 
using  a  H2  electrode,  H2  must  be  passed  for  several  hr. 
before  the  measurements,  and  the  Pt-black  deposit 
must  be  thin  and  compact.  C.  R.  H. 

Activity  coefficients  of  the  undissociated  part 
of  weak  acids.  I.  Acetic  acid  in  potassium 
acetate  solutions.  W.  D.  Larson  and  W.  J. 
Tomisicek  (J.  Amer.  Chem.  Soc.,  1939,  61,  65 — 
67). — Procedure  is  described  which  can  be  applied 
to  any  weak  acid  of  which  the  Hg2”  salt  is  slightly 
sol.  The  standard  e.m.f.  of  the  electrode 
Hg|Hg2(OAc)2(«s),OAc'  is  -0*5109  v.  at.  25°.  The 
relative  activity  coeffs.  of  AcOH  mols.  in  presence 
of  KOAc  have  been  calc.  E.  S.  H. 

Determination  of  activity  coefficients  from  the 
potentials  of  concentration  cells  with  trans¬ 
ference.  V.  Lanthanum  chloride  at  25°.  T. 
Shedlovsky  and  D.  A.  MacInnes  (J.  Amer.  Chem. 
Soc.,  1939,  61,  200—203;  cf.  A.,  1937,  I,  242).— 
Activity  coeffs.  have  been  calc,  from  potential 
measurements  of  LaCl3  concn.  cells  with  trans¬ 
ference  from  0*0006  to  0* 0333m.  at  25°.  The  vals. 
decrease  less  rapidly  with  increasing  concn.  than  is 
predicted  by  the  interionic  attraction  theory. 
Osmotic  coeffs.  obtained  from  the  results  are  con¬ 
sistent  with  recent  isopiestic  measurements. 

E.  S.  H. 

Physical  chemistry  of  amino-acids,  peptides, 
and  related  substances.  XII.  Interaction  be¬ 
tween  dipolar  ions  in  aqyieous  solution.  E.  J. 
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Cohn,  T,  L.  McMeekin,  J.  D.  Ferry,  and  M.  H. 
Blanchard  (J.  Physical  Chem.,  1939,  43,  169 — * 
188).— Solubility  data  for  Z-asparagine  and  cystine 
in  aq.  NH2-acid  solutions  have  been  obtained,  and 
empirical  relations  have  been  derived  for  the  activity 
cocffs.  of  such  solutions.  The  coeffs.  of  a-NH2- 
acids  are  >1,  and  can  be  described  in  terms  of  a 
salting-out  const.,  K .  Large  vals.  of  K  are  observed 
in  all  interactions  in  which  one  or  both  interacting 
dipolar  ions  have  paraffin  side-chains.  Where  amide 
and  peptide  groups  are  constituents  of  both  dipolar 
ions,  K  is  negative.  C.  R.  H. 

Vapour-liquid  equilibrium.  III.  Benzene- 
c?/c£ohexane  mixtures.  G.  Scatchard,  S.  E. 
Wood,  and  J.  M.  Mochel  (J.  Physical  Chem.,  1939, 
43,  119 — 130). — The  equilibrium  has  been  measured 
between  30°  and  70°  and  the  p  of  the  mixtures  at 
30°.  The  system  is  far  from  regular,  the  excess 
entropy  of  mixing  at  const,  vol.  being  ~  half  that  at 
const,  pressure.  It  is  suggested  that  the  pure  com¬ 
ponents  have  not  completely  random  orientation  and 
that  orientation  becomes  more  random  on  mixing. 

C.  R.  H. 

Measurement  of  the  partial  vapour  pressure 
of  ci/cfopentanone  solutions.  R.  Vandoni  (Mem. 
Poudres,  1938,  28,  236 — 251). — Determinations  were 
made  with  (1)  a  modified  Swientoslawski  ebullioscope, 
(2)  a  new  type  of  ebullioscope  in  which  heating  the 
vapour  phase  at  a  temp,  different  from  that  of  the 
liquid  phase  is  avoided,  and  (3)  with  another  type  to 
avoid  loss  in  boiling  under  the  high  vac.  employed. 
Results  are  tabulated  for  mixtures  of  cycZopentanone 
(I)  with  q/cZohexane,  C6H14,  and  C6H6.  For 
solutions  of  (I)  in  castor  oil,  the  ebullioscope  was 
unsuitable  and  a  method  was  employed  in  which  a 
current  of  dry  air  was  slowly  passed  over  the  solution. 

W.  J.  W. 

Thermodynamic  behaviour  of  liquid  crystal¬ 
line  solutions  of  sodium  palmitate  and  sodium 
laurate  in  water  at  90°.  R.  D.  Vold  and  M.  J. 
Vold  (J.  Amer.  Chem.  Soc.,  1939,  61,  37 — 44). — V.p. 
have  been  measured  at  different  concns.  The 
existence  of  waxy  soap  as  a  separate  phase  has  been 
confirmed.  The  activities  of  Na  palmitate  and 
laurate  have  been  calc,  for  each  of  the  phases  in  aq. 
systems  at  90°.  Possible  models  of  each  of  these 
phases  are  described.  E.  S.  H. 

Comparative  method  of  measuring  vapour 
pressure  lowering  with  application  to  solutions 
of  phenol  in  benzene.  E.  N.  Lassettre  and  R.  G. 
Dickinson  (J.  Amer.  Chem.  Soc.,  1939,  61,  54 — 
57). — Procedure  based  on  the  distribution  of  a  volatile 
solvent  between  two  non-volatile  solutes  is  described. 
The  accuracy  is  about  1%  in  0*1m.  solutions.  The 
concns.  of  solutions  of  PhOH  or  C10H8  in  C6H6 
having  the  same  C6H6-v.p.  have  been  determined 
at  25°  and  50° ;  certain  anomalies  are  traced  to 
polymerisation.  The  heat  of  dissociation  of  (PhOH)2 
is  approx.  2400  g.-cal.  per  mol.  E.  S.  H. 

Dissociation  of  caesium  and  lithium  platini- 
chlorides.  F.  Puche  (Bull.  Soc.  chim.,  1939,  [v], 
6,  200 — 204). — Dissociation  pressures  for  the  decomp. 
Li2PtCl6  Pt  -f-  2C12  +  2LiCl  have  been  determined 
at  443 — 594°.  The  normal  dissociation  temp.,  deterr 


mined  by  extrapolation,  is  602 — 603°.  Dissociation 
pressures  have  been  measured  for  Cs2PtCl6  at  570 — 
829°,  but  rigid  conclusions  cannot  be  reached,  owing 
to  the  volatility  of  CsCl.  E.  S.  H. 

Thermal  dissociation  of  platinum  tetra¬ 
chloride.  J.  Krustinsons  (Z.  Elektrochem.,  1939, 
45,  83;  cf.  A.,  1938,  I,  519). — At  the  temp,  used  in 
the  previous  investigations  the  vaporisation  of  PtCl4 
and  PtCl3  is  so  small  as  not  to  vitiate  the  results.  A 
redetermination  of  the  dissociation  pressure  of  PtCl2 
with  more  rapid  heating  to  decrease  error  due  to 
vaporisation  yields  results  in  accord  with  those  of 
Wohler  and  Streicher.  The  heat  of  dissociation  of 
PtCl2  is  31,900  g.-cal.  J.  W.  S. 

Acid  fluorides  of  the  alkali  metals.  II. 
Higher  acid  fluorides  of  rubidium,  and  thermal 
diagram  of  the  RbF-HF  system.  K.  R.  Webb 
and  E.  B.  R.  Prideaux  (J.C.S.,  1939,  111 — 116; 
cf.  A.,  1937,  I,  145). — The  existence  of  RbF,2HF 
and  RbF,3HF  has  been  demonstrated  and  an  approx, 
thermal  diagram  constructed.  The  compound 
RbF,3-5HF  has  been  prepared.  D.  F.  R. 

Fusibility  of  mixtures  of  pure  anhydrous 
sodium  sulphide  and  sulphate.  G.  Courtois 
(Compt.  rend.,  1939,  208,  199—201;  cf.  B.,  1934, 
572). — The  f.p.  diagram  shows  the  existence  of  a 
eutectic,  m.p.  730°,  containing  ~50%  of  Na0S. 

A.  J.“E.  W. 

Fusibility  of  mixtures  of  pure  anhydrous 
sodium  sulphide  and  carbonate.  G.  Courtois 
(Compt.  rend.,  1939,  208,  277 — 278). — -The  equimol. 
mixture  forms  a  eutectic,  m.p.  795°.  M.p,  data  for 
other  mixtures  are  given.  A.  J.  E.  W. 

Binary  systems  containing  arsenic  trichloride 
or  5-chloro-5  : 10-dihydrophenarsazine.  N.  ’  A. 

Pushin  and  K.  S.  HrustanoviO  (Bull.  Soc.  Chim. 
Yougoslav.,  1938,  9,  89 — 96). — The  fusion  diagrams 
of  the  binary  systems  with  AsC13  suggest  the 
compounds  AsCl3,NHPh2,  m.p.  75° ;  AsC13,3o-,  m.p. 
146°,  3m-,  m.p.  162°,  and  S^-CflH^Ie’NEty  m.p. 
200°.  5-Chloro-5  :  10-dihydrophenarsazine  does  not 
give  compounds  with  NHPh2  or  COPh*CH2Cl,  but 
gives  a  1  :  5  compound ,  transition  point  38°,  with 
AsCL,.  R.  T. 

New  explanation  of  the  supposed  [3-phase  of 
the  system  As-Sb.  P.  E.  Wretblad  (Z.  anorg. 
Chem.,  1939,  240,  139—141  ;  cf.  A.,  1938, 1,  447).— 
It  is  suggested  that  the  (3-phase  consisted  of  mixed 
crystals  of  As203  and  Sb203,  and  that  the  reverse 
transformation  at  550°  into  the  ordinary  mixed 
crystals  was  decomp,  of  the  oxides.  F.  J.  G. 

Existence  of  the  (3-phase  in  the  arsenic- 
antimony  system  as  a  reply  to  P.  E.  Wretblad. 
W.  Trzebiatowski  (Z.  anorg.  Chem.,  1939,  240, 
142 — 144;  cf.  preceding  abstract). — The  (3-phase 
cannot  consist  of  oxides,  since  it  is  formed  in  com¬ 
plete  absence  of  air,  and  the  oxide  would  sublime, 
not  decompose,  at  550°.  F.  J.  G. 

Equilibrium  studies  on  ore-forming  sulphides. 
I.  R.  Schenck,  I.  Hoffmann,  W.  Knepper,  and 
H.  V6gler  (Z.  anorg.  Chem.,  1939,  240,  173 — 
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197). — The  method  of  isothermal  reduction  with 
H0  at  400°  or  500°  has  been  applied  to  the  systems 
Sb2S3-Cu2S,  Bi2S3-Cu2S,  Sb2S3-PbS,  and  Bi2S3- 
PbS,  where  only  one  of  the  sulphides  is  reducible, 
and  also  to  the  systems  Sb2S3~Ag2S  and  Bi2S3-A  g2S, 
where  both  are  reducible.  The  system  As2S3~Bi2S3 
consists  of  a  series  of  mixed  crystals,  and  the  reduc¬ 
tion  isothermal  shows  no  abnormalities.  Compounds 
of  Sb2S3  and  Cu2S  in  the  ratios  3  :  2,  4  :  3,  5  :  4,  1  :  1, 
3:5,  and  1  :  2  or  3  are  indicated.  There  are  two 
series  of  mixed  crystals  extending  from  the  com¬ 
positions  5  :  4  to  1:1  and  3  :  5  to  1  :  2  or  3.  BL,S3 
and  Cu2S  form  compounds  in  the  ratios  3:1,  2:1, 
1:1,  and  2  :  3,  the  last  being  the  lower  limit  of  a  series 
of  mixed  crystals  extending  up  to  the  composition 
Bi2S3,13Cu2S.  There  is  a  second  series  of  mixed 
crystals  from  9S  to  100  at.-%  Cu2S.  Sb2S3  and  PbS 
form  compounds  in  the  ratios  1:1  (?),  4:5,  5:7, 
3  :  5,  2  :  5,  and  1  :  3,  and  Bi2S3  and  PbS  in  the  ratios 
1:1,  1:3,  and  1:6,  and  also  a  series  of  mixed 
crystals  from  90*7  to  100  at.-%  PbS.  The  remaining 
two  systems  are  complicated  by  the  equilibrium 
relationships  of  the  two  metals.  Sb2S3  and  Ag2S 
form  compounds  in  the  ratios  1:1,  3:4,  and  1:2, 
and  there  are  two  mixed  crystal  phases  of  composi¬ 
tions  approx.  Sb2S3,49Ag2S  and  Sb2S3,2Ag2S,31Ag ; 
there  are  indications  of  other  phases  in  the  region 
rich  in  Ag.  Bi2S3  and  Ag2S  form  compounds  in  the 
ratios  4:3,  1:1,  and  4  :  5,  the  first  two  being  the 
limits  of  a  series  of  mixed  crystals.  The  behaviour 
of  FeS-BaS  and  FeS-Cu2S  mixtures,  and  of  Cu2S 
alone,  towards  H2S  at  500°  has  also  been  studied. 
Cu2S  takes  up  excess  of  S  in  solid  solution.  The  binary 
systems  show  no  sign  of  compound  formation.  The 
compounds  indicated  in  this  investigation  are  com¬ 
pared  with  those  occurring  as  minerals.  The 
equilibrium  data  may  be  used  to  evaluate  the  heats 
of  reaction  between  the  complex  sulphides,  but  in 
two  specimen  instances  they  are  found  to  be  very 
small.  F.  J.  G. 

Affinity .  LXXXV.  Systems  osmium-phos¬ 
phorus  and  ruthenium-phosphorus.  W.  Biltz 
and  H.  Ehrhorn  [with  K.  Meisel]  (Z.  anorg.  Chem., 
1939,  240,  117 — 128). — When  heated  in  P  vapour 
at  >1000°  under  pressure,  Os  forms  a  phosphide , 
OsP2  (p;5  8*9 — 9*2).  It  is  a  greyish-black  powder, 
unaffected  by  air  or  aq.  reagents  but  attacked  by 
fused  alkali.  In  vac.  at  >1000°  it  loses  all  of  its 
P,  and  this  provides  a  method  for  its  analysis.  At 
1190°  the  dissociation  pressure  is  S  mm.,  from  which 
the  heat  of  formation  is  estimated  at  approx.  70  kg.- 
cal.  per  g.-mol.  No  other  Os  phosphides  exist.  Ru 
reacts  with  P  vapour  at  650 — 6S0°,  affording  a 
diphosphide ,  RuP2  (p*5  5*8S),  which  is  stable  in  vac. 
at  700°  but  at  >900°  affords  the  vionophosphide , 
RuP,  and  this  at  >1100°  dissociates  further  to  a 
subphosphide ,  probably  Ru2P.  These  are  all  very 
stable  to  alkaline  solutions,  and  only  RuP2  is  partially 
attacked  by  aqua  regia.  Details  of  a  method  for 
their  analysis  are  given.  The  phosphides  and 
sulphides  of  the  group  Fe,  Ru,  Os  are  summarised 
and  compared.  The  X-ray  diagrams  of  OsP2  and 
RuP2  are  similar,  but  differ  from  that  of  FeP2.  In 
the  Os  and  Ru  phosphides,  the  mol.  vol.  increment  for 


P  has  the  normal  val.  (10  c.c.)  for  semi-metallic 
compounds.  F.  J.  G. 

Phase  study  of  the  system  citric  acid-water. 
J.  L.  Marshall  ( J.  Proc.  Austral.  Chem.  Inst.,  1938,  5, 
383 — 396). — The  transition  point  between  anhyd. 
citric  acid  (I)  and  its  monohydrate  (II),  as  determined 
by  the  dilatometer  method,  is  36*5°.  The  solubilities 
in  H20  of  (I)  and  (II),  and  the  densities  and  v.p.  of  the 
saturated  solutions  have  been  determined  at  10 — 70°. 
The  decomp,  pressure  of  (II)  has  also  been  measured  at 
13 — 40°.  From  the  results  the  calc,  average  heat  of 
hydration  of  (I)  by  liquid  H20  over  the  temp,  range 
15 — 35°  is  9*3  g.-cal.  per  g.,  and  the  average  latent  heat 
of  vaporisation  of  saturated  solutions  over  the  temp, 
ranges  15 — 35°  and  40 — 70°  is  — 519  and  —493  g.-cal. 
per  g.  of  H20,  respectively.  The  average  heats  of 
crystallisation  of  (I)  at  40 — 70°  and  of  (II)  at  15 — 35° 
are  5*04  and  8*71  g.-cal.  per  g.,  respectively. 

J.  W.  S. 

Reactions  of  zirconium  tetrabromide  in  liquid 
ammonia.  E.  W.  Bowerman  and  W.  C.  Fer- 
nelius  (J.  Amer.  Chem.  Soc.,  1939,  61,  121 — 124). — 
The  existence  of  the  equilibrium  3ZrBr4>aNH3  (sol.) 
+  ?/NH3  ^  3Zr(NH)2,7NH4Br,zNH3  (insol.)  + 
5NH4Br  is  established.  Equilibrium  is  displaced 
towards  the  left  by  low  temp.,  cone,  solutions,  or  high 
concn.  of  NH4Br.  At  temp.  <0°,  without  addition  of 
NH4Br  the  reaction  occurs  almost  quantitatively  in 
the  right-hand  direction.  A  further  equilibrium, 
3Zr(NH)2,7NH4Br,zNH3  +  mNH3 
3Zr(NH)2,?*NH3  +  7NH4Br,  is  displaced  towards  the 
right  by  addition  of  K  or  KNH2.  Excess  of  KNH2 
yields  Zr(NK)2,sNH3,  which  is  extensively  ammono- 
lysed  at  0°  and  reacts  with  NH4Br  to  form 
SZriNE^lNH^BrMII^  E.  S.  H. 

Ion  exchange  and  its  applications.  G.  Auster- 
WEIL  (Bull.  Soc.  cliim.,  1939,  [v],  6,  55 — 70). — A 
review.  E.  S.  H. 

System  calcium  chloride-sodium  benzoate- 
water.  A.  G.  Pete  and  E.  A.  del  Carlo  (Rev. 
Fac.  Cienc.  Quhn.  La  Plata,  1937,  12,  13 — 29). — 
Ca(OBz)2  separates  from  solutions  containing  >1  g.  of 
NaOBz  with  the  equiv.  quantity  of  CaCl2,2H20  in 
30  c.c.  of  H20.  The  solubility  in  presence  of  varying 
excess  of  NaOBz  and  CaCl2,2H20  is  recorded.  The 
solubilit}r  of  Ca(OBz)2  is  increased  by  addition  of  gum 
arabic  or  glycerol.  F.  R.  G. 

Phase-rule  study  of  the  mixed  soap  system 
sodium  palmitat e-sodium  laurat e-sodium  chlor¬ 
ide-water  at  90°.  J.  W.  McBain,  R.  D.  Yold,  and 
W.  T.  Jameson  (J.  Amer.  Chem.  Soc.,  1939,  61,  30 — 
37). — The  phase  behaviour  of  the  system  has  been 
determined  for  two  const,  ratios  of  Na  palmitate  :  Na 
laurate.  From  the  results  a  curve  has  been 
constructed,  which  permits  fairly  accurate  prediction 
of  the  phase -rule  diagram  for  any  mixture  of  the  two 
soaps.  Corresponding  phase  boundaries  in  the  mixed 
soap  system  occur  at  [NaCl]  much  nearer  those  for  Na 
laurate  than  for  Na  palmitate.  The  least  sol.  phase  of 
Na  palmitate  is  made  as  sol.  as  Na  laurate  by  adding 
Na  laurate  to  the  system.  E.  S.  H. 

Systems  alkali  0xide-CaO-Al2O3-SiO2-CO2. 
VII.  Influence  of  catalysts  on  the  establish- 
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ment  of  the  calcite-wollastonite  equilibrium. 
C.  Kroger  and  K.  W.  Illner  (Z.  anorg.  Chem.,  1939, 
240,  273 — 283). — When  mixtures  of  CaC03  and  Si02 
are  heated  at  400 — 700°  the  equilibrium  pressures  are 
unchanged  by  the  addition  of  CaE2  or  of  NaF.  The 
addition  of  CaCl2  gave  very  high  pressures  at  first,  but 
when  the  gas  was  pumped  off,  and  the  mixture 
powdered  and  reheated,  the  pressures  were  much 
lower,  although  high  vals.  were  obtained  again  on 
introducing  fresh  CaCl2.  The  effect  is  due  to  H20 
introduced  by  the  CaCl2.  Finely-divided  Pt  was  with¬ 
out  influence  except  at  600°,  when  high  pressures  were 
obtained  which  were  not  reproduced  on  powdering  and 
reheating.  Na2W04  and  W03  behaved  as  did  CaCl2. 
The  steady  equilibrium  pressures  represent  the 
crystallisation  of  a  Ca  silicate  from  Ca0-Si02  solid 
solutions,  and  this  is  normally  Ca2Si04,  but  H20 
facilitates  the  crystallisation  of  CaSi03.  F.  J.  G. 

Complexes.  Application  of  the  double  de¬ 
composition  (NH4)JMn(S04)0,6H20  + 
NiS04,6H20  —  (NH4)2Ni(S04)2,6H20  + 
MnS04,7H20.  M.  Lemarchands  and  L.  Peju 
(Bull.  Soc.  chim,,  1939,  [v],  6,  79 — 83). — The  residues 
obtained  by  partial  and  complete  evaporation  of  the 
mixed  solutions  have  been  identified.  The  stable  pair 
is  (NH4)2Ni(S04)2,6H20  +  MnS04,7H20.  The  results 
are  represented  in  a  square  diagram.  E.  S.  H. 

Diagram  permitting  graphical  representation 
of  the  composition  of  multiple  systems,  such  as 
light  alloys.  C.  Benedicks  (Compt.  rend.,  1938, 
207,  1398 — 1400). — A  system  is  represented  by  a 
succession  of  vectors  in  two  dimensions,  the  directions 
of  which  are  arbitrarily  chosen  to  represent  the  nature 
of  the  constituents,  and  the  lengths  of  which  are  oc  the 
proportion  of  each  in  the  system.  A  diagram  for 
commercial  A1  alloys  with  >8  constituents  is  given. 

A.  J.  E.  W. 

Heats  of  formation.  R.  Lautie  (Bull.  Soc.  chim., 
1939,  [v],  6,  178 — 183). — By  analysis  of  published 
data  it  is  shown  that  the  mol.  heats  of  formation  of 
electrolvtes  in  very  dil.  solution  are  additive. 

E.  S.  H. 

Thermochemistry  of  solutions.  IV.  Heat  of 
dissolution  of  sodium  chloride  in  methanol- 
water  mixtures.  R.  L.  Moss  and  J.  H.  Wolfenden 
(J.C.S.,  1939,  118 — 120). — The  heat  of  dissolution  of 
NaCl  at  high  dilution  in  Me0H-H20  mixtures  has  been 
measured  and  the  results  indicate  that  the  ionic 
solvent  sheath  is  composed  primarily  of  H20,  although 
Me  OH  is  not  excluded  from  the  sheath  except  when 
[H20]  is  comparatively  high.  D.  F.  R. 

Influence  of  saligenin  ( o-hydr oxyb enzyl  alco¬ 
hol)  and  its  5-methyl  derivative  on  the  electrical 
conductivity  of  boric  acid.  J.  Boeseken  [with 
J.  H.  Gonggrijp  and  A.  E.  A.  van  Rhijn]  (Rec. 
trav.  chim.,  1938,  57, 1356 — 1358).  The  conductivity 
of  H3B03  is  increased  considerably  bv 
o-OH-C6H4«CH2-OH  (I) ;  e.g .,  that  of  0*5m-H3BO3  solu¬ 
tion  (29)  is  increased  by  0*25  mol.  of  (I)  in  H20  (7*6)  to 
304  (all  in  mho  X  106).  The  5-Me  derivative  of  (I) 
only  slightly  increases  the  conductivity  of  H3B03.  It 
is  suggested  that  in  a  large  no.  of  mols.  of  (I),  the  two 
OH  are  in  a  favourable  position  for  B  complex  form¬ 
ation.  Introduction  of  a  5-Me  group  into  (I)  has  an 


unfavourable  influence  on  this  position  of  the  OH 
groups.  (I),  m.p.  83°,  is  prepared  from 
o-OH*C6H4*CHO-EtOH  and  1  mol.  of  H2  at  -—30  atm. 
in  presence  of  Pt02-FeCl2;  its  5-Me  derivative,  m.p. 
105 — 106°,  is  obtained  from  CH00  and  ^;-cresol. 

A.  T.  P. 

Influence  of  1  :  8-dihydroxynaphthalene  on 
electrical  conductivity  of  boric  acid.  J.  Boe¬ 
seken  [with  J.  A.  de  Bruin  and  W.  E.  van  Rijswijk 
de  Jong]  (Rec.  trav.  chim.,  1939,  58,  3 — 7 ;  cf.  preced¬ 
ing  abstract). — The  conductivity  of  aq.  H3B03  is 
greatly  increased  by  the  addition  of  1  :  8-Cj0Hr>(OH)2 
(I),  the  effect  being  with  the  corresponding  1  :  2- 
and  2  :  3 -derivatives.  An  explanation  is  given  in 
terms  of  the  relation  between  the  distance  between  the 
0  atoms  in  (I)  and  that  between  B  and  0  in  the 
H3B03.  F.  L.  U. 

Hittorf  transference  numbers  of  sodium  and 
ammonium  acetates  in  anhydrous  acetic  acid. 
W.  C.  Lanning  and  A.  W.  Davidson  (J.  Amer.  Chem. 
Soc.,  1939,  61,  147 — 150). — Cation  transference  nos. 
for  0*16 — 2*4m-NH4OAc  vary  from  0*49  to  0*449. 
Similar  determinations  for  0*3 — 0*9M-NaOAc  vary 
from  0*48  to  0*41.  The  interpretation  of  the  data  in 
terms  of  the  hypothesis  of  triple  ion  formation  is 
discussed.  E.  S.  H. 

Glass  electrodes.  L.  Kratz  (Kolloid-Z.,  1939, 
86,  51 — 54). — Jena  glass  electrodes  having  a  resistance 
of  0*3 — 0*6  MO.  at  20°  are  described.  Thev  are 
chemically  resistant,  give  a  linear  V-pn  relation  in  the 
range  pn  1 — 10,  and  since  they  show  no  appreciable 
polarisation  when  loaded  with  20 — 100  mv.  for  4  min. 
they  may  be  used  in  a  simplo  potentiometer  circuit 
with  an  ordinary  galvanometer.  F.  L.  U. 

Influence  of  conditions  of  measurement,  par¬ 
ticularly  of  temperature,  on  the  resistance  of 
glass  electrodes.  H.  Saechtling  [with  H.  Richter 
and  H.  G.  Rosenthal]  (Z.  Elektrochem.,  1939,  45, 
79 — 82).— At  const,  temp,  the  resistance  of  a  glass 
electrode  is  const,  and  independent  of  the  pn  of  the 
solutions  in  contact  with  it  over  the  plt  range  1*5 — 7*0. 
It  decreases  rapidly  with  rise  of  temp,  according  to  the 
law  R2  =  Rx  X  10-a(J,*“ Tl>,  where  a  is  a  const,  and 
R2  and  R1  are  the  resistances  at  temp.  T2  and  Tv 
respectively.  For  4073m  glass  a  =  0*0358  over  the 
temp,  range  20 — 50°.  The  vals.  of  R  and  a  are 
changed  rapidly  by  conditions  leading  to  attack  on  the 
glass.  J.  W.  S. 

Elimination  of  the  diffusion  potential.  A. 
Airola  (Svensk  Kem.  Tidskr.,  1938,  50,  278 — 280). — 
If  the  Henderson  formula  for  Fx  —  V2  is  expanded  as 
a  series,  and  if  a  val.  0*5  is  assigned  to  the  const,  in  the 
first  term  of  the  series,  the  expression,  F1  —  V2  — 
0*5  log  Cj/Cg,  gives  vals.  in  fair  agreement  with 
experimental  vals.  C.  R.  H. 

Diffusion  potentials  in  electrolytic  mixtures. 
I.  The  formula  of  Henderson.  J.  J.  Hermans 
(Rec.  trav.  chim.,  1938,  57,  1373 — 1384). — 
Theoretical.  The  fundamental  difference  between  an 
artificial  series  of  solutions  and  a  diffusion  layer  of 
similar  structure  constitutes  an  objection  to  the  use  of 
such  series  in  comparing  their  e.m.f.  with  the  p.d.  of 
<£  free  ”  diffusion.  With  mixtures  of  HC1  and  KOI  in 
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H20,  calculation  shows  that  no  general  linear  relation 
exists  between  u  and  v  during  free  diffusion,  thus 
depriving  Henderson’s  formula  of  its  foundation. 

F.  H. 

Diffusion  potentials  in  electrolytic  mixtures. 
II.  Concentrated  KCl/dilute  HC1.  J.  J.  Her¬ 
mans  (ltec.  trav.  chira.,  1939, 58,  99 — 106). — Using  the 
differential  equations  of  free  diffusion,  a  formula  is 
derived  connecting  the  diffusion  potential  (V)  between 
aq.  KC1  of  concn.  cx  and  aq.  HC1  of  concn.  c2  with  the 
val.  of  c2/cv  Vais,  of  V  calc,  b}^  Henderson’s  formula 
decrease  too  rapidly  with  decreasing  Cg/c^,  being  2  mv. 
too  low  at  c2/ct  =  0*01.  The  use  of  a  KC1  bridge  is 
satisfactory  only  when  errors  of  a  few  mv.  are  un¬ 
important.  With  very  cone.  KC1  errors  of  10%  or 
more  may  occur  in  the  calc.  V  owing  to  the  non-ideal 
character  of  the  solutions.  F.  L.  U. 

Galvanic  cells  with  composite  electrodes.  V. 
Cupr  and  0.  KoutnY  (Publ.  Fac.  Sci.  Univ.  Masaryk, 
1938,  No.  262,  3 — 17). — Galvanic  cells  which  simulate 
the  “  local  cells  ”  assumed  in  explaining  corrosion  and 
passivity  phenomena  are  studied  by  an  arrangement 
in  which  the  potentials  of  two  cells  with  Cu-Zn 
electrodes  of  variable  surface  area,  which  together 
represent  the  composite  electrode  postulated  in  the 
corroding  metal,  can  bo  measured  against  that  of  an 
auxiliary  Cu-Zn  cell.  The  o.m.f.  of  the  composite 
cell  is  measured  for  zero  current,  and  the  currents  in 
the  respective  circuits,  for  ~  =  0.  From  the  e.m.f. 
the  polarisation  of  the  electrodes  is  calc.,  the  measured 
e.m.f.  lying  between  the  val.  for  Cu  and  Zn  at  approx. 
0*54  v.  except  when  the  ratio  of  surfaces  of  Cu  and  Zn 
has  an  extreme  val.  Both  Cu  and  Zn  electrodes  are 
polarised  to  an  extent  explicable  by  the  change  in 
cation  concn.  around  the  electrodes.  The  pro¬ 
portionality  consts.  found  experimentally  from  the 
measured  e.m.f.  of  composite  cells  agree  with  those 
calc,  from  the  electrode  resistances.  Similar  results 
are  obtained  with  quinhydrone  electrodes.  F.  H. 

Local  cells  on  metallic  electrodes.  V.  Cupr 
(Publ.  Fac.  Sci.  Univ.  Masaryk,  1938,  No.  266,  3 — 13 ; 
cf.  preceding  abstract). — Mathematical.  Expressions 
are  derived  for  the  total  potential  of  a  composite 
electrode,  consisting  of  a  metal  electrode  on  which 
there  is  a  series  of  local  cells,  under  the  influence  or  not 
of  an  external  current,  for  the  difference  effect  on  such 
a  metallic  electrode  when  the  local  cells  each  have  the 
same  e.m.f.,  and  for  the  resistance  of  the  coating  of  the 
electrode  in  the  passive  state  or  the  resistance  within 
the  pores  of  the  electrode  in  the  active  state.  That 
the  expression  for  the  difference  effect  may  be  con¬ 
firmed  by  measurement  of  the  p.d.  between  the  elec¬ 
trode  through  which  external  current  flows  and  that 
free  from  external  current,  and  of  the  intensity  of  the 
external  current,  is  evidence  of  the  electrochemical 
nature  of  passivity  and  corrosion  phenomena. 

F.  H 

Cell  combinations  of  silver  and  platinum  in 
aqueous  iodides  ;  electrostatics  of  the  Ag|I' 
contact.  (Mlle.)  S.  Veil  (Compt.  rend.,  1938,  207, 
1388— 1390).— The  cells  Ag|MI(satd.)|Pt  (M  =  Li, 
Na-,  K,  NH4,  2M  =  Ca,  Sr,  Ba)  have  a  nearly  const, 
e.m.f.  (~0*74v.),  I'  having  a  predominant  effect. 
With  2M  =  Cd  or  Zn  the  effect  of  the  cation  is  greater 


(E  =  0*63,  0*66  v.).  The  e.m.f.  of  the  cell  Ag|KI 
(satd.)|gelatin|Pt  is  reduced  from  ~0*6  to  0*1  v,  by 
interchange  of  the  electrodes,  and  the  cell  Ag|KI 
(satd.)|gclatin|Ag  has  E  =  /—0*3  v. ;  these  results 
indicate  a  large  fall  of  potential  at  the  Ag|P  interface. 

A.  J.  E.  W. 

Influence  of  stirring  on  current-voltage  curves 
obtained  with  a  mercury  cathode.  S.  Jofa  and 
A.  Frumkin  (Compt.  rend.  Acad.  Sci.  U.R.S.S.,  1938, 
20,  293 — 296). — Both  for  an  amalgamated  Pt  cathode 
and  a  dropping  Hg  cathode  in  Hg(N03)2  +  HN03 
solutions,  the  max.  in  the  current- voltage  curve 
disappears  when  a  vigorous  stream  of  electrolyte  is 
directed  against  the  electrode.  0.  D.  S. 

Theories  of  spontaneous  oxidation.  A.  N. 
Bacii  (Acta  Physicochim.  U.R.S.S.,  1938,  9,  381 — 
394). — A  lecture.  Recent  theories  are  reviewed  and 
discussed.  C.  R.  H. 

Emission  spectrum  of  flame  of  bromine  burn¬ 
ing  in  hydrogen  and  mechanism  of  reaction. 
T.  Kitagawa  (Rev.  Phys.  Chem.  Japan,  1938,  12, 
135 — 147). — The  emission  spectrum  of  Br2  burning  in 
H2  gives  in  the  range  6875  to  5600  A.  about  43  bands 
of  obscure  fine  structure  but  with  distinct  band  heads 
which  are  analysed.  Comparison  of  the  results  with 
those  of  the  absorption  spectrum  of  Br2  vapour  shows 
that  the  emission  bands  are  due  to  the  Br2  mol.  the 
electron  transition  of  Avhich  is  The  ex¬ 

cited  Br2*  mols.  are  generated  in  the  chemical  re¬ 
actions  occurring  during  combustion,  the  following 
mechanism  being  proposed  :  (i)  Br  +  H2  =  HBr  +  H ; 

(ii)  H  +  Br2  =  HBr*  +  Br ;  (iii)  HBr*  +  Br2  = 
HBr  +  Br2*;  (iv)  Br2*  =  Br2  -j-  hv;  (v)  HBr*  + 
Br2  =  HBr  +  2Br ;  (vi)  Br2*  +  Br2  =  Br2  +  2Br. 
Reactions  (i),  (ii),  (iii),  and  (iv)  represent  the  mechan¬ 
ism  of  the  band  emission,  and  (i),  (ii),  (v),  or  (i),  (ii), 

(iii) ,  (vi)  the  mechanism  of  the  branching  of  the  chain 

reaction.  F.  H. 

Reaction  between  oxygen  and  nitric  oxide. 
E.  M.  Stood art  (J.C.S.,  1939,  5 — 12).— Intensively 
dried  02  and  NO  fail  to  react  only  when  the  gases  are 
mixed  in  the  bulb  in  which  02  has  been  dried ;  the 
results  are  similar  vdiether  the  gases  are  dried  over 
P205  or  Mg(C104)2.  Addition  of  H20  to  the  non¬ 
reactive  mixture  does  not  initiate  reaction  but  warm¬ 
ing  the  bulb  causes  instant  reaction.  The  adsorbed 
H20  film  is  removed  from  the  glass  in  drying,  allowing 
the  surface  to  adsorb  a  complete  gas  film ;  an  02  film 
inhibits  the  reaction  but  a  NO  film  does  not,  the 
reaction  being  heterogeneous.  The  formation  of  a 
complex  by  association  of  NO  mols.,  with  life 
diminishing  with  rise  of  temp.,  is  suggested,  the 
complex  being  best  formed  by  adsorption  of  NO  on 
glass.  The  complex  reacts  with  02  giving  N204 
2N02.  When  NO  is  passed  into  a  vessel  on  the  Avails 
of  which  02  is  strongly  adsorbed  the  complex  is  not 
formed.  On  Avarming,  adsorbed  02  is  expelled,  leav¬ 
ing  a  surface  on  Avhich  the  complex  can  form  and 
reaction  commence.  F.  H. 

Thermal  decomposition  of  nitrous  oxide. 
R.  M.  Lewis  and  C.  N.  Hinshelavood  (Proc.  Rov. 
Soc.,  1938,  A,  168,  441—154;  cf.  A.,  1937,  I,  370). 
— The  variation  of  reaction  rate  Avith  pressure  is 
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determined  at  747°  and  652°  and  is  expressed  in  terms 
of  the  reciprocal  half-reaction  time  and  of  the  initial 
rates.  The  similarity  of  the  two  curves  confirms  the 
conclusions  previously  based  on  the  half-time  curve. 
The  mean  val.  of  the  activation  energy  falls  at  the 
lower  pressures  and  its  magnitude  is  not  in  agreement 
with  the  theory  that  the  reaction  is  abnormally  slow 
for  certain  quantum-mechanical  reasons.  The  in¬ 
fluence  of  the  products  of  the  reaction  and  of  added 
N2,  A,  and  C02  is  investigated.  At  the  higher  pres¬ 
sures  (100 — 600  mm.)  A  and  N2  do  not  contribute 
much  to  the  activation  of  the  mols. ;  C02  has  an  effect 
comparable  with  that  of  N20  itself.  At  pressures 
<  100  mm.  all  the  gases  accelerate  the  reaction. 

G.  D.  P. 

Kinetics  of  the  decomposition  of  n-butane.  I. 
Normal  decomposition.  L.  S.  Echols  and  R.  N. 
Pease  (J.  Amer.  Chem.  Soc.,  1939,  61,  208 — 212). — 
Re-investigation  of  the  decomp.  (cf.  A.,  1928,  988) 
shows  that  the  reaction  is  more  complicated  than  was 
formerly  supposed.  The  data  agree  with  the  semi- 
empirical  equation  -  d(pCilIJjdt  =  + 

kzPc&JilictTiu  —  ^ClnJ.  The  second  term  indicates 
inhibition  by  products,  and  is  eliminated  after  about 
10%  reaction;  the  first  term,  corresponding  with  an 
order  of  1*5,  predominates  over  the  remainder  of  the 
reaction.  E.  S.  II. 

Role  of  peroxides  in  the  oxidation  of  hydro¬ 
carbons.  S.  S.  Medvedev  (Acta  Physicochim. 
U.R.S.S.,  1938,  9,  395 — 420). — Two  stable  chain  pro¬ 
cesses  are  evident  in  the  oxidation  of  hydrocarbons. 
The  first  is  due  to  the  thermal  activation  of  the 
original  substances  and  the  second  to  the  utilisation 
of  the  energy  liberated  during  the  decomp,  of  per¬ 
oxides.  For  the  first  process,  the  energy  of  activation, 
Ev  dopends  on  the  nature  of  the  initial  hydrocarbon, 
and  the  rate,  wv  depends  strongly  on  the  temp.  For 
the  second  process  E2  differs  little  from  the  energy  of 
activation  of  the  decomp,  reactions  of  alkyl  peroxides. 
tv1  cc  c2  (c  =  hydrocarbon  concn.) ;  w2  increases  and  wx 
decreases  with  increase  in  the  concn.  of  peroxide  and 
carbonyl  compounds.  w1  is  also  decreased  and, 
during  the  first  stages,  w2  is  increased  by  an  increase 
in  the  surface  of  the  reaction  chamber.  During  the 
oxidation  of  tetralin  (I),  (I)  H  peroxide  (II)  and 
tetralone  (III)  are  formed.  The  addition  of  (II) 
increases  the  oxidation  rate  of  (I),  the  increase  being 
greater  when  the  (III)  content  of  the  original  (I)  is 
high.  (Ill)  decreases  the  total  oxidation  rate. 

C.  R.  H. 

Role  of  peroxides  in  the  formation  of  cold  and 
hot  flames  of  hydrocarbons.  M.  B.  Neumann 
(Acta  Physicochim.  U.R.S.S.,  1938,  9,  527 — 580). — 
Data  previously  obtained  by  the  author  and  his  co¬ 
workers  in  connexion  with  many  aspects  of  hydro¬ 
carbon  oxidation  are  reviewed  and  discussed. 

C.  R.  H. 

Combustion  phenomena  of  higher  hydro¬ 
carbons.— See  B.,  1939,  120. 

Thermal  stability  of  butane  and  isobutane. — 
A.,  1939,  II,  95. 

Chain  character  of  the  oxidation  of  hydrides. 
N.  N.  Semenov  (Acta  Physicochim.  U.R.S.S.,  1938, 
9,  453—474).- — The  experimental  work  of  Schantaro- 


vitsch  el  al.  is  reviewed  (cf.  A.,  1936,  163;  1937,  I, 
248,  312;  1938,  I,  201),  and  a  preliminary  attempt 
is  made  to  give  a  general  theory  of  the  oxidation  of 
hydrides.  C.  R.  H. 

Kinetics  of  the  decomposition  reactions  of  the 
lower  paraffins.  E.  W.  R.  Steacie  and  I.  E. 
Puddington  (Canad.  J.  Res.,  1938,  16,  B,  411 — 419). 
— The  limiting  high-pressure  first-order  rate  consts. 
for  the  thermal  decomp,  of  C3H3  from  551°  to  602° 
are  given  by  log10  h  =  13-46  —  (63300/2-3RT)sec.-1 
The  rate  consts.  fall  rapidly  with  increasing  %  decomp, 
and  the  rate  decreases  with  decreasing  pressure.  The 
products  of  reaction  are  independent  of  temp,  but 
are  affected  by  the  initial  pressure.  D.  F.  R. 

Limits  of  “  cold M  inflammation  of  ethyl 
ether.  L.  Guibianski  (Acta  Physicochim.  U.R.S.S., 
1938,  9,  621 — 634). — For  Et20-02  mixtures  the  lower 
pressure  limit,  p,  decreases  with  rise  in  temp,  to  a 
min.  val.  depending  on  the  composition,  a  further 
rise  in  temp,  increasing  p.  The  upper  pressure  limit 
increases  with  rise  in  temp,  p  depends  on  the 
diameter,  d,  of  the  reaction  vessel  so  that  pd2  is  const. 
Small  quantities  of  N2  or  C02  favour  inflammation; 
larger  quantities  prevent  it.  Metal  wire  spirals, 
especially  Cu  and  Fe,  lower  p.  The  data  are  dis¬ 
cussed.  C.  R.  H. 

Inflammation  of  ‘gaseous  mixtures  by  the 
electric  spark ;  air-ethyl  ether  mixtures.  R. 
Viallard  (Compt.  rend.,  1938,  207,  1405 — 1408). — 
The  min.  potential,  T,  across  a  condenser,  which 
causes  ignition  on  discharge  through  the  mixture 
between  given  electrodes,  is  determined.  The  Im¬ 
mixture  composition  curve  has  a  min.  at  a  crit. 
potential  Vc,  below  which  no  inflammation  can  occur. 
CVcz  is  const.,  x  being  dependent  on  the  nature  of 
the  electrodes.  A.  J.  E.  W. 

Rate  of  pinacolin  isomerisation  of  two  cis- 
frans-isomeric  pinacols. — See  A.,  1939,  II,  111. 

Ortho-para  conversion  of  hydrogen  in  dia¬ 
magnetic  liquids.  L.  F arkas  and  L.  Sandler 
(Trans.  Faraday  Soc.,  1939,  35,  337— 342).— The  rate 
of  ortho-para  conversion  of  H2  and  D2  in  solutions 
in  H20,  D20,  C6H6,  CS2,  and  CC14  has  been  measured. 
The  conversion  is  attributed  to  induced  magnetic 
moments  in  all  liquids,  and  additional  action  of 
nuclear  paramagnetism  in  H  and  D  compounds. 
With  D2  the  transition  may  take  place  owing  to 
interaction  between  the  electrical  quadrupole  and 
inhomogeneous  electric  fields.  J.  W.  S. 

Time-law  change  in  formation  of  chlorate  in 
chlorine  bleach  liquors.  A.  Skrabal  (Monatsh., 
1938,  72,  200— 212).— The  reaction  30C1'^2C1'  + 
C103'  takes  place  at  a  rate  oc  [CIO']3  when  [Cl']  is 
small,  and  oc  [CIO']2  at  higher  [Cl'].  These  expres¬ 
sions  are  shown  to  be  limiting  cases  of  a  general  rate 
law  :  -  d[HOCl]/d£  =  ^^3PQ[H*][a'][HC103]3/ 

(*2[HT[C1']  +  *3Q[H0C1]),  where  lcv  Jc2i  lcs,  P,  and 
Q  are  consts.  E.'S.  H. 

Thermal  analysis  of  second-order  reaction. 
H.  Matsuyama  (Proc.  Imp.  Acad.  Tokyo,  1938,  14, 
343 — 347). — The  measurement  of  reaction  velocity 
from  the  change  in  heat  evolved  during  the  progress 
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of  a  reaction  has  been  applied  to  the  bimol.  reaction 
between  H2S03  and  HI03  in  solution  buffered  at  pn 
4 — 5.  A  linear  relation  is  obtained  between  l/(d0/d£)* 
and  time,  where  dO/d t  is  the  rate  of  change  of  temp, 
of  the  system,  when  the  concns.  of  reacting  substances 
are  tho  same ;  the  velocity  coeff .  is  calc,  from  the 
slope.  When  the  concns.  of  reactants  differ,  the  ex¬ 
perimental  curve  relating  dO/d t  with  time  coincides 
with  the  calc,  curve  during  the  early  part  of  the 
reaction.  E.  H. 

Thermal  analysis  of  oxidation  of  sulphites.  I. 
Oxidation  of  [sodium]  acid  sulphite  by  iodate. 

H.  Matsuyama  (Rev.  Plays.  Chem.  Japan,  1938,  12, 
168 — 191 ;  cf.  preceding  abstract). — The  velocity 
equation  -  d[I03']/d$  ==  £[I03'][HS03'][H‘]  is  con¬ 
firmed  by  thermal  analysis  of  the  reaction  between 
NaHS03  and  ICI03  in  solution  buffered  by  acetate  at 
Pn  4—5.  By  taking  into  consideration  salt  effects 
the  initial  reaction  I03'  +  3HS03'  +  30Ac'  ->  I'  -f 
3S04"  ~f-  3AcOH  is  confirmed,  Q  determined  being 
159*6  kg. -cal.,  agreeing  with  the  calc.  val.  The  re¬ 
action  is  not  at  first  bimol.  owing  to  autoxidation  of 
HS03'  but  soon  becomes  bimol.  owing  to  the  catalytic 
effect  of  I'  produced.  F.  H. 

Influence  of  solvent  and  temperature  on  the 
velocity  of  decomposition  of  chromic  acid. 
H.  C.  S.  Snetiilage  (Rec.  trav.  chim.,  193S,  57, 
1341 — 1350;  cf.  A.,  1938,  I,  362). — The  initial  k  of 
decomp,  of  Cr03  in  H2S04  solutions  becomes  oc  [Cr03]2 
as  [Cr03]  increases,  duo  to  pseudo-unimol.  and  bimol. 
reactions  being  superposed.  A  bimol.  reaction  pre¬ 
ponderates  in  high  [Cr03]  and  low  [H2SCb],  the  bimol. 
k  increasing  with  [Cr03].  In  99-8%  H2S04  and  in 
14%  oleum  the  decomp,  is  unimol.  The  ratio 
(kTJkTi)  for  initial  Jc  increases  in  all  solvents  with 
decreasing  [Cr03].  A  max.  in  the  curve  relating 
bimol.  Jc  with  composition  of  solvent  shifts  with 
rise  in  temp,  owing  to  dependence  of  E  and  of  Z 
(of  Arrhenius’  equation)  on  the  composition  of  the 
solvent.  The  max.  in  the  curve  disappears  for  any 
temp,  at  very  low  [Cr03]  and  for  any  [Cr03]  at 
sufficiently  high  temp.  F.  H. 

Kinetics  and  mechanism  of  oxidation-reduc¬ 
tion  reactions.  V.  E.  Stefanovski  and  A.  M. 
Zanko  (Acta  Physicochim.  U.R.S.S.,  1938,  9,  635 — 
648). — Data  previouslv  reported  on  the  reduction 
of  K2Cro07  (A.,  1937,  I,  246)  and  KC1CL  (A.,  1938,  I, 
204)  aro  reviewed.  C.  R.  H. 

Kinetics  of  dithionic  acid  decomposition.  III. 
Influence  of  solvent.  H.  Stamm  and  M.  Goehring 
(Z.  physikal.  Chem.,  1939,  183,  241—249;  cf.  A., 
1939, 1,  85). — The  decomp,  of  aq.  H0SoOG  is  accelerated 
by  addition  of  MeOH,  EtOH,  P^OH,  glycerol,  or 
C0Me2,  the  effect  being  sp.  for  each  solvent  and  not 
attributable  to  the  influence  of  dielectric  const,  (e) 
alone.  In  accord  with  Bronsted’s  theory  the  activity 
coeff.  of  the  reacting  ions  depends  qualitatively  only 
on  £  of  the  medium  and  is  independent  of  any  sp. 
properties  of  the  solvent.  J.  W.  S. 

;  Rate  of  reaction  of  methyl  halides  with  halogen 
ions  in  methyl  alcoholic  solution.  E.  A.  Moel- 
wyn-Hughes  (Trans.  Faraday  Soc.,  1939,  35,  36S — 
374 ;  cf.  A.,  1938, 1,  404). — The  kinetics  of  the  replace¬ 


ment  of  Br  in  MeBr  by  I,  and  of  I  in  Mel  by  Br,  have 
been  studied  in  MeOH  solution  at  0 — 50°.  The  two 
opposing  reactions  are  each  bimol.  and  are  compli¬ 
cated  by  simultaneous  formation  of  Me20.  The 
apparent  energies  of  activation  are  18,250^250  and 
21,4004:1000  g.-cal.,  respectively.  J.  W.  S. 

Kinetics  of  the  decomposition  of  trinitro- 
benzoates  in  ethyl  alcohol.  F.  H.  Verhoek  (J- 
Amer.  Chem.  Soc.,  1939,  61,  186— 191).— Decomp, 
of  (N02)3C6H2-C02Na  and  (N02)3C6H2-C02Li  in 
EtOH  at  35—45°  is  of  the  first  order.  Decomp, 
of  (NO2)3C0H2*CO2H  (I)  in  EtOH  in  presence  of 
NH2Ph  and  its  derivatives  is  of  tho  0*5  order  with 
respect  to  acid  and  base  when  tho  acid  :  base  ratio  is 
not  far  different  from  1.  This  behaviour  is  to  be 
expected  if  the  decomp,  substance  is  (N02)3C6H2-C02'. 
The  variation  of  rate  of  decomp,  with  strength  of 
base  added  to  (I)  in  EtOH  has  been  studied.  The 
dissociation  const,  of  (I)  in  EtOH  is  1*7  X  10-4. 

E.  S.  H. 

Thermal  study  of  reactions  in  solution.  I. 
Method.  Types  of  reactions.  P.  Mondain- 
Monval  and  R.  Paris  (Bull.  Soc.  claim.,  1938,  [v], 
5,  1641 — 1655). — The  method,  which  consists 
essentially  of  tho  measurement  of  the  heat  changes 
during  the  gradual  addition  of  one  of  the  reactants, 
and  its  application  to  various  types  of  reaction  are 
described  in  detail.  C.  R.  H. 

Exchange  reaction  of  the  hydrogen  atoms  of 
the  nucleus  in  phenol.  I.  Exchange  reaction 
in  alkaline  solution.  M.  Koizumi  and  T.  Titani 
(Bull.  Chem.  Soc.  Japan,  1938,  13,  681 — 690). — 
From  data  at  various  temp.,  the  velocity  coeff.,  Jc,  of 
the  reaction  PhOH  +  HDO  C6H4D-OH  +  H20  can 
be  represented  by  k  —  10s'7  ±05e~2i,S00±S00!ItT  (iaiol./ 
I.)-1,  seer1,  and  the  coeff.,  &0,  of  the  reaction  PhO'  + 
PhOD  CGH4D*0'  +  PhOH  is  related  to  Jc  by  %  = 
1021/u  =  lO^V24*800^  (mol./l.)-1,  sec.-1 

C.  R.  H. 

Ageing  of  precipitates.  XXIV.  Apparent 
effect  of  filtration  on  the  ageing  of  fresh  lead 
sulphate.  Ageing  of  lead  sulphate  in  excess  of 
lead  and  of  sulphate.  XXV.  Speed  of  dis¬ 
solution  of  lead  sulphate  as  an  indication  of  the 
progress  of  ageing.  I.  M.  Kolthoff  and  W.  von 
Fischer  (J.  Anaer.  Chena.  Soc.,  1939,  61,  191 — 194, 
195 — 197). — XXIV.  The  speed  of  penetration  of 
Th-2?  through  PbS04  ppts.  appears  to  depend  on  the 
conditions  of  filtration  or  centrifuging.  This  effect 
was  shown  to  be  due  to  a  slight  co-pptn.  of  some  basic 
salt  with  the  PbS04.  The  speed  of  perfection  and  of 
decrease  of  sp.  surface  on  ageing  decreases  with 
increasing  [Pb“]  or  [S04"]  of  tlae  medium ;  excess  of 
Pb"  or  S04"  has  approx,  the  same  effect. 

XXV.  The  speed  of  dissolution  of  PbS04  decreases 
rapidly  with  increasing  perfection  of  the  crystals,  but 
no  evidence  of  a  difference  in  solubility  has  been 
obtained.  The  solubility  of  PbS04  at  25°  is  1*48  X 
KHm.  (±2%).  ‘  E.  S.  H. 

Polymerisation  of  chloroprene  as  revealed  by 
the  Raman  effect.  T.  Kubota  (Bull.  Chem.  Soc. 
Japan,  1938,  13,  678 — 6S0). — Raman  data  for 
chloroprene  (I),  solid  polychloroprene,  and  p-claloro- 
A^-butene  suggest  that  polymerisation  of  (I)  proceeds 
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linearly  to  a  small  extent.  In  the  first  stage  of  the 
solid  state,  the  larger  part  of  (I)  does  not  polymerise 
by  primary  linkings  but  is  held  together  by  van  der 
Waals  forces.  C.  R.  H. 

Mechanism  of  catalytic  oxidation  by  mole¬ 
cular  oxygen  at  low  temperatures.  S.  Rog inski 
(Acta  Physicochim.  U.R.S.S.,  1938,  9,  475 — 500). — 
Published  work  by  the  author  and  others  on  the 
oxidation  of  NO  on  Si02  gel,  of  CO  on  Mn02,  and  H2 
on  Pt  and  Pd  is  reviewed  and  possible  mechanisms 
are  discussed.  C.  R.  H. 

Mechanism  of  formation  of  hydrogen  peroxide 
during  the  explosion  and  catalysis  of  “  oxy- 
hydrogen."  M.  Y.  Poljakov  (Acta  Physicochim. 
U.R.S.S.,  1938,  9,  517 — 526). — From  a  review  of  data 
on  the  explosion  of  H2~02  mixtures,  it  is  certain 
that  H202  is  the  outcome  of  a  vol.  process  during 
catalysis  and  combustion.  Of  the  theories  put  forward, 
the  Bach-Engler  theory  appears  to  give  the  best 
explanation  of  the  chain  mechanism  leading  to  H202 
formation.  C.  R.  H. 

Kinetics  of  the  rearrangement  of  cis-trans- 
isomerides  in  the  gaseous  state  under  the 
influence  of  foreign  gases.  B.  Tamamushi  and 
H.  Akiyama  (Z.  Elektrochem.,  1939,  45,  72 — 79). — 
The  velocity  of  the  change  of  Me2  maleate  (I)  into 
Me2  fumarate  in  the  vapour  state  has  been  studied 
at  270 — 320°  and  at  pressures  of  15 — 60  mm.,  with 
and  without  the  addition  of  N2,  02,  or  C02  (partial 
pressures  15 — 60  mm.).  The  reaction  has  a  quasi  - 
unimol.  mechanism,  in  accord  with  the  Lindemann 
theory,  with  a  heat  of  activation  of  about  17,000  g.-cal. 
The  reaction  is  accelerated  by  the  presence  of  foreign 
gases,  under  the  conditions  investigated,  the  effect 
of  02  being  >  that  of  N2  or  C02.  The  relative  effects 
may  be  due  either  to  modification  of  the  binding 
forces  as  the  mol.  of  (I)  passes  through  the  non- 
homogeneous  magnetic  field  of  the  gas  mol.,  or  may 
be  a  pure  activation  by  collision  phenomenon. 

J.  W.  S. 

Neutral  salt  action.  I.  Effect  of  neutral 
salts  on  the  velocity  of  the  reaction  2Fe(CN)  «"  + 
31  ->■  2Fe(CN)6"//  +  I3'.  H.  B.  Friedman  and 
B.  E.  Anderson.  II.  Effect  of  neutral  salts  on 
the  hydrolysis  of  copper  sulphate.  H.  B.  Fried¬ 
man  and  J.  A.  Stokes,  jun.  (J.  Amer.  Chem.  Soc., 
1939,  61,  116—118,  118— 121).— I.  The  velocity  of 
the  reaction  has  been  studied  in  systems  of  K  and 
Na  salts,  with  and  without  addition  of  KC1,  NaCl, 
KN03,  and  NaN03  in  1,  2,  and  3m.  solutions. 
The  accelerating  influence  of  K  salts  is  >  that  of  Na 
salts,  and  Cl'  >N03\ 

II.  Electrometric  measurements  show  that  KN03, 
NaN03,  KC1,  and  NaCl  increase  the  degree  of  hydro¬ 
lysis  of  CuS04  in  the  order  given,  whilst  the  degree  is 
decreased  by  Na2S04  and  K2S04.  E.  S.  H. 

Catalytic  influence  of  haemins  and  haemin 
derivatives  on  the  luminescence  of  3-amino- 
phthalhy  dr  azide .  O.  Schales  (Ber.,  1939,  72, 
[-B],  167 — 177). — The  luminescence  of  the  system 
3-aminophthalhydrazide  (luminol)  (I)-H202  is  still  per¬ 
ceptible  at  pa  5T0.  Under  identical  conditions  the 
initial  intensity  of  the  luminescence  of  (I)-haemin 


(IT)-H202  in  aq.  Na2C03  is  the  same  at  20°  as  at  0° 
but  the  subsequent  decline  is  much  more  rapid  at  the 
higher  temp.  Objective  measurements  of  the  inten¬ 
sity  of  luminescense  show  that  C5H5N  and  nicotine 
increase  the  luminescence- catalytic  activity  of  (II) 
and  diminish  the  half-period  of  the  effect.  Contrary  to 
expectation,  the  peroxidatively  active  phenyl-  and 
jp-anisyl-glyoxaline  greatly  lessen  the  luminescence  and 
decrease  its  duration  whilst  the  catalytically  active 
Z-histidine,  methylglyoxaline,  and  histamine  increase 
the  luminescence-catalytic  activity.  Mesohacmin  (ni) 
causes  a  more  intense  luminescence  than  any  hitherto 
used  catalyst.  Chlorohcemin  (IV)  behaves  similarly 
and  in  aq.  Na2C03  gradually  loses  its  activity,  appar¬ 
ently  in  accord  with  the  rate  of  replacement  of  Cl  by 
OH.  The  detection  of  1  part  of  H202  in  108  is  possible 
with  (I)  and  a  reagent  prepared  with  (III)  or 
(IV).  The  initial  intensity  of  the  luminescence  of 
o-OH*C6H4*CHO-(CH2*NH2)2-FeCl3  is  <  that  of  (II), 
but  the  duration  is  very  much  greater.  In  very  small 
amounts  C5H5N  increases  the  luminescence  of  (I) 
but  in  larger  quantities  it  is  inhibitive.  H.  W. 

Oxidation  of  unsaturated  hydrocarbons  by 
hydrogen  peroxide  in  presence  of  pervanadic 
acid.  I, — See  A.,  1939,  II,  95. 

Catalytic  activity  of  cubic  iron  sesquioxide  in 
the  synthesis  of  hydrocarbons  by  hydrogen¬ 
ation  of  carbon  monoxide  at  atmospheric 
pressure.  G.  Le  Clerc  (Compt.  rend.,  1938,  207, 
1099—1101;  cf.  A.,  1937,  I,  90).— Carbonates  of 
Na,  Li,  Rb,  and  Cs,  and  Be(N03)2  increase  the 
catalytic  activity  of  cubic  Fe203  in  the  synthesis  of 
hydrocarbons  by  reduction  of  CO  at  atm.  pressure, 
by  stabilising  the  cubic  Fe203  which  is  more  active 
than  Fe304.  The  optimum  temp,  for  these  new 
catalysts  corresponds  with  their  Curie  points. 

W.  R.  A. 

Action  of  sulphur  in  catalytic  hydrogenations 
at  high  pressure.  O.  Fuchs  and  H.  Brendlein 
(Angew.  Chem.,  1939,  52,  49 — 58). — Treatment  of 
Mo03  with  steam  and  H2S  (1  :  1)  at  450°  yields  a  stable 
catalyst  which  with  H2  and  steam  at  450°  loses  8% 
of  its  S,  as  compared  with  40%  for  that  from  Fe203. 
The  reducing  power  of  such  catalysts,  particularly 
those  containing  Fe,  is  increased  by  addition  of  CS2. 
Reduction  of  ?t-C6H13‘OH  (mixed  with  H20)  with 
3%  of  CS2,  at  450°/200  atm.,  using  sulphurised 
Fe203,Mg0  gives  46;  Fe203, .  75;  Mo03,  89; 

Fe203,Al203,  94;  bauxite,  95;  and  Fe203,2Al203, 
98%  yields  of  n-hexane.  Reduction  of  aromatic 
hydrocarbons  is  hindered  by  the  presence  of  H20,  but 
C6H6  with  5%  of  CS2,  at  460°/300  atm.,  in  absence  of 
H20,  using  a  catalyst  from  Fe203,2Al203,  yields  50% 
of  cyclohexane,  whilst  C10H8  yields  95%  of  mixed 
products.  A.  Li. 

Velocity  of  catalytic  hydrogenation.  V.  A 
Kailan  and  O.  Albert  (Monatsh.,  1938,  72,  169 — 
178;  cf.  A.,  1937,  I,  470). — k  for  hydrogenation  (Ni) 
is  greater  for  cinnamates  and  oleates  with  an  even 
than  for  those  with  an  odd  no.  of  C  atoms.  Entry  of 
m-Cl  or  m-OH  into  Ar  of  CHPhICH*C02Ar  (Ar  =  Ph 
or  tolyl)  decreases,  whilst  that  of  the  o-  or  p-substitu- 
ents  increases,  k.  R.  S.  C. 
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Haney  nickel.  I.  J.  Botjgault,  E.  Cattelain, 
and  P.  Crabbier  (Bull.  Soc.  chim.,  1938,  [v],  5, 1699 — 
1712). — Raney  Ni  (I)  is  considered  to  be  a  mixture  of 
hydrides,  the  amount  of  combined  H2  diminishing  with 
time.  (I)  catalyses  the  oxidation  of  H2P02  to  H2P03 
and  a  method  of  determining  alkali  and  alkaline-earth 
hvpophosphites  has  been  devised.  (I)  is  added  to  the 
solution  oi  hypophosphite  containing  a  known  amount 
of  x-NaOH,  and  the  excess  of  NaOH  is  titrated  after 
10  min.  (1  c.c.  of  n-H2S04  —  0*SS  g.  of  NaH2P02). 
(I)  can  act  as  a  reducing  catalyst.  If 
CHPh:CH*CH2*C02H  is  present  during  the  NaH2P02 
oxidation,  it  is  reduced  to  Ph*[CH2]3*C02H.  The 
hydrogenating  and  isomerising  abilities  of  (I)  have 
also  been  demonstrated.  C.  R.  H. 

Catalytic  hydrogenation  of  tar. — See  R.,  1939, 
118,  119. 

Recovery  of  nickel  catalyst  with  sulphuric  and 
sulphonic  acids.- — See  B.,  1939,  146. 

Formation  of  an  active  palladium  surface 
during  the  oxygen-hydrogen  reaction.  S.  I. 

Elovitz  and  V.  S.  Rosing  (Acta  Physicochim. 
U.R.S.S.,  193S,  9,  501 — 516). — During  the  catalytic 
burning  of  Ho-Oo  mixtures  at  a  Pd  surface  the  activit}^ 
of  the  Pd  increases  according  to  dxjdt  oc  (A  —  x)n  .  x} 
where  x  is  the  amount  of  mixture  consumed  expressed 
as  pressure,  and  A  is  the  original  pressure,  n  varies 
with  the  abrupt  changes  in  catalytic  and  adsorptive 
properties  of  the  Pd  surface  which  take  place  during 
the  process.  Discrete  vals.  for  n,  0,  0*5,  1*0,  1-5, 
satisfactorily  represent  the  conditions  at  various 
stages  of  activation.  C.  R.  H. 

Amorphous  and  crystallised  oxide-hydrates 
and  oxides.  L.  A  three-substance  catalyst  of 
ferric,  cupric,  and  magnesium  hydroxides  as 
an  inorganic  ferment  of  extraordinary  efficiency. 

A.  Krause,  L.  Kwtntkie  wtczown  a ,  A.  Grochowska, 
and  Z.  Trzeciakowski  (Ber.,  1939,  72,  [23],  161 — 
167), — The  catalyst  was  prepared  by  co-pptn.  of  the 
three  hydroxides ;  after  washing,  its  composition  was 
Ee  :  Cu  :  Mg  =  1  :  0*31  :  0*22.  Its  efficiency  in  the 
decomp,  of  H202  and  the  oxidation  of  HC02H  by 
H202  was  >  that  of  any  other  mixture  of  the  three 
hydroxides  or  of  any  two  of  them,  and  was  comparable 
with  that  of  the  natural  enzymes.  E.  J.  G. 

Catalytic  oxidation  of  paraffin  with  atmo¬ 
spheric  oxygen. — See  B.,  1939,  120. 

Influence  of  electrolytes  on  atmospheric  cor¬ 
rosion  of  zinc,  aluminium,  and  iron. — See  B., 
1939,  159. 

Influence  of  carhoxylic  acids  on  corrosion  of 
metals  by  mineral  acids. — See  R.,  1939,  163. 

Electrolysis  of  molten  alkali  and  alkaline- 
earth  silicates.  M.  Dodero  (Bull.  Soc.  chim., 
1939,  [v],  6,  209 — 218). — Si  is  formed  at  the  cathode, 
by  secondary  reaction  of  the  alkali  metal  with  the 
melt,  when  the  molten  systems  Na<>0-SiO<>  or  K90- 
Si02  are  electrolysed.  The  current  efficiency  is  low, 
and  Si  attacks  the  Fe  cathodes.  The  system  Li20- 
Si02  yields  Li-Si  alloys  and  Li6Si2.  Melts  of  Si02 
with  CaO,  BaO,  or  SrO  yield  alloys  of  Si  with  the 


alkaline -earth  metals,  containing  Si  and  MSi2.  The 
prep,  of  CaSi2  by  this  method  is  described.  E.  S.  H. 

Electrolytic  production  of  white  lead. — See  B., 
1939,  173. 

Electrolytic  production  of  chlorates. — See  B., 
1939,  166. 

Action  of  nitrogen  on  water  vapour  in  the 
electric  aio.  M.  Centnerszwer  and  Z.  Koztr- 
chowski  (Bull.  Soc.  chim.,  1938,  [v],  5,  1690 — 1693). 
— A  0*06—0*07%  yield  of  NH4N03  and  NH4N02  is 
obtained  with  Cu  or  Eo  electrodes  and  a  much  lower 
yield  with  Ni  electrodes.  The  quantities  of  NH3  and 
of  N  oxides  are  respectively  greater  and  less  with  Ee 
than  with  Cu  electrodes.  C.  R.  H. 


Electrolysis  in  the  glow  discharge.  DC. 
Formation  of  detonating  gas  from  metastable 
water  molecules.  A.  Klemenc  and  G.  Heinrich 
(Z.  physikal.  Chern.,  1938,  183,  217—232;  cf.  A., 
1938, 1,  462). — The  formation  of  detonating  gas  during 
electrolysis  in  the  glow  discharge  has  been  investigated 
in  a  spherical  vessel  which  is  described.  The  appear¬ 
ance  of  metastable  mols.  in  the  discharge  region  is  not 
necessary.  The  influence  of  solid  partitions  in  the 
discharge  region  has  been  studied.  Metastable  H20 
mols.  diffuse  from  the  discharge  region  and  dissociate 
on  the  partitions  to  detonating  gas.  A  mathematical 
treatment  of  the  physical  reaction  is  developed. 

W.  R.  A. 

Electrolysis  in  the  glow  discharge.  X.  Use 
of  alternating  current.  A.  Klemenc  (Z.  physikal. 
Chem.,  1939,  183,  297— 317;  cf.  A.,  1938,  I,  462,  and 
preceding  abstract). — The  yields  of  H202,  H2S208, 
and  HgSOg  obtained  on  electrolysing  1 — 10m-H2SO4 
with  an  a.c.  glow  discharge  (frequency  50  cycles  per 
sec.)  are  <  those  obtained  with  a  d.c.  discharge. 
The  difference  in  mechanism  of  the  reaction  in  the 
two  cases  is  discussed,  the  formation  of  H2S208  by 
a.c.  being  supposed  to  occur  through  combination 
of  two  HS04  mols.  of  short  life.  The  results  with 
KHS04  are  similar  and  are  interpreted  as  indicating 
the  formation  of  a  short-life  KS04  mol.  Solutions  of 
KHS04  in  dil.  H2S04  show  particularly  high  yields 
on  a.c.  electrolysis  by  the  discharge  method. 

J.  W.  S. 


Electrolysis  in  the  glow  discharge.  XI. 
Formation  and  constitution  of  per  sulphuric  acid 
and  Caro's  acid.  A.  Klemenc  (Z.  anorg.  Chem., 
1939,  240,  167 — 172;  cf.  preceding  abstracts).— 
The  formation  of  H2S208  and  of  H2S05  together  with 
H^C^  by  the  glow  discharge  in  H2S04  is  interpreted 
by  the  following  mechanism.  Excited  H20  dissociates 
to  H  and  OH,  which  then  react  thus:  H2S04 + 
H  -  HS04  +  K> ;  HoS04  +  OH  ==  HS04  +  H20 ; 
2HS04  =  H2S20“8 ;  2  OH  =  H202 ;  HS04  +  OH  = 

H2S05.  This  accords  with  the  structures  (•0*S02,0H)2 
and  OH*SOo*0*OH  for  the  two  per-acids.  E.  J.  G. 


Synthesis  of  nitric  oxide  in  a  torch  discharge. 
II.  K.  N.  Mqtschalov  (Compt.  rend.  Acad.  Sci. 
U.R.S.S.,  1938,  20,  297—301 ;  cf.  A.,  1938,  I,  260).— 
The  energetic  yield  increases  linearly  with  pressure 
up  to  3  atm.  it  is  max.  for  an  equimol.  mixture  of 
02  and  N2.  The  influence  of  electrode  material  and 
of  the  size  of  the  torch  is  discussed.  O.  D.  S. 
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Photochemistry  of  ammonia.  H.  W.  Mel¬ 
ville  and  E.  A.  Birse  (Nature,  1938,  142,  1080).— 
Measurements  of  the  effect  of  N2H4  on  the  stationary 
at.  H  concn.  produced  by  photo- excited  Hg  atoms  in 
the  photochemical  docornp.  of  NH3  show  that  the  low 
concn.  is  not  due  to  N2H4.  Except  under  special 
conditions,  N2H4  plays  no  significant  part  in  the  photo¬ 
chemistry  of  NH3,  and  the  secondary  reactions  involvo 
only  H  +  H  ->  H2,  NH2  +  NH2  2H2  +  N2,  and 
H  +  NH2  NH3.  Only  a  fraction  of  the  NH3  mols. 
undergoes  primary  dissociation  to  H  and  NH2;  the 
remainder  lose  their  energy  by  chemically  ineffective 
processes.  L.  S.  T. 

Blackening  curve  of  [photographic]  plates  in 
the  under-exposure  region.  T.  Kiu  (Compt.  rend., 
1938,  207,  1394 — 1396). — -In  the  under-exposure 
region  an  approx,  linear  relationship  exists  between 
AD  I  At  and  t  (D  =  density  of  blackened  image; 
t  =  exposure) ;  photometric  interpolation  of  under¬ 
exposed  images  should  be  based  on  this  relation.  The 
Djt  curve  does  not  pass  through  the  origin,  indicating 
that  formation  of  a  latent  image  does  not  commence 
until  several  quanta  have  been  received  by  a  sensitive 
centre  (A.,  1933,  359).  A.  J.  E.  W. 

Local  sensitivity  differences  in  the  layers  of 
photographic  plates.  0.  Paulsen  and  A.  W. 
Reitz  (Proc.  Indian  Acad.  Sci.,  1938,  8,  A,  504 — 
507). — Local  sensitivity  differences  have  been 
estimated  in  the  layers  of  photographic  plates  for 
8  emulsions.  The  results  have  been  applied  in  the 
determination  of  the  depolarisation  ratio  in  the 
Raman  spectrum.  W.  R.  A. 

Photolysis  and  extinction  coefficients  of 
gaseous  carbonyl  sulphide.  G.  S.  Forbes  and 
J.  E.  Cline  (J.  Araer.  Chem.  Soc.,  1939,  61,  151 — 
154). — Extinction  coeffs.  have  been  measured  over 
the  range  X  226 — 202*6  mjx.  Min.  occur  at  XX  214 
and  207  nifz.,  and  max.  at  XX  225  and  208  my,.,  which 
indicate  the  importance  of  transitions  not  previously 
recognised.  Quantum  yields,  calc,  as  mols.  of 
permanent  gas  evolved  per  quantum  absorbed,  varied 
from  0*5  to  0*7  in  initial  photolyses,  but  subsequent 
photolyses  gave  vals.  >1.  The  irregularities  were 
traced  to  retention  of  CO  by  COS  at  liquid-air  temp. ; 
after  suitable  correction  the  quantum  yield  was  approx. 
1.  The  results  correspond  with  the  equation  COS  + 
hw  =  CO  +  S.  Recombination  of  the  primary 
products  and  other  secondan^  reactions  involving  CO 
are  apparently  negligible.  E.  S.  H. 

Production  of  iodic  anhydride  by  photo-oxid¬ 
ation  of  organic  iodides  ;  photo-oxidation  of 
solid  iodoform  and  carbon  tetraiodide.  G. 
Emschwiller  (Compt.  rend.,  1938,207,  1201 — 1203; 
cf.  A,,  1938,  I,  318). — -Small  quantities  of  I205  have 
been  detected  in  tho  photo-oxidation  products  of 
CHXj  and  CI4.  With  CI4  production  of  I205  is 
inhibited  in  a  streaming  system,  suggesting  that  the 
I205  is  a  secondary  product,  formation  of  which  is 
favoured  by  light.  A  peroxide-like  substance,  which 
gives  an  1-0  compound  on  decomp.,  may  occur  as  an 
intermediate  product.  A.  J.  E.  W. 

Auto-oxidation  of  oxalates,  and  so-called  active 
oxalic  acid.  B.  Dain,  V.  Baschtavenko,  and  A. 


Schwarz  (Acta  Physicochim.  U.R.S.S.,  1938,  9, 
649 — 664). — The  photochemical  auto-oxidation  of 
H2C204  and  oxalates  in  absence  of  the  ions  of  heavy 
metals  is  very  slight  but  is  increased  by  the  addition 
of  mineral  acids.  In  the  dark,  auto-oxidation  occurs 
in  presence  of  Mn”,  peroxide  formation  increasing 
with  increase  in  [Mn"]  or  £>u.  The  reaction  is 
characterised  by  an  induction  period  which  is 
shortened  by  increasing  [Mn*’]  or  pH.  Tho  oxidation 
is  discussed  on  the  basis  of  chain  reactions,  and  also  in 
relation  to  the  activated  H2C204  observed  in  photo¬ 
chemical  experiments  with  Eder’s  solution. 

C.  R.  H. 

Photolysis  of  dimethyl-  and  diethyl-nitroso- 
amines  and  aliphatic  amines. — See  A.,  1939,  II, 
100. 

Reaction  investigations  with  activated  solid 
materials.  J.  A.  Hedvall  (Z.  Elektrochem.,  1939, 
45,  83 — 93). — A  crit.  summary  of  recent  investigations 
of  tho  effect  of  mode  of  formation  and  of  physical 
state  of  the  reactants  on  reactions  in  the  solid  state, 
with  particular  reference  to  the  activation  of  solid 
reactions  by  phase  changes  in  the  reactants. 

J.  W.  S. 

Preparation  of  lithium  oxide  and  peroxide. 
P.  Pierron  (Bull.  Soc.  chim.,  1939,  [v],  6,  235 — 238). 
— Li202  is  prepared  by  adding  the  theoretical  amount 
of  H202  to  a  boiling,  saturated  solution  of  LiOH  in 
EtOH,  washing  tho  ppt.  with  EtOH,  and  drying  over 
P205  in  vac.  Li209  yields  pure  Li90  when  heated  at 
300°  in  vac.  “  E.  S.  H. 

Neutral  phosphate  and  hydroxyapatite  of 
lithium.  A.  A.  Sanfourche  (Bull.  Soc.  chim.,  1938, 
[v],  5,  1669 — 1676). — An  extended  account  of  work 
previously  reported  (cf.  A.,  1938, 1,  466).  C.  R.  H. 

Preparation  of  anhydrous  sodium  sulphide. 

G.  Courtois  (Compt.  rend.,  1938,  207, 1220 — 1221). — 
Na2S,9H20  is  dehydrated  over  H2S04  or  P205  for 
15  days,  first  at  15°,  and  finally  at  30 — 35°;  the  residue 
is  heated  at  700°  in  a  rapid  H2  stream.  The  product, 
m.p.  1180 ±10°  in  a  vac.,  is  99*5 — 99*8%  pure.  The 
heat  of  dissolution  is  15*6  kg. -cal.  per  g.-mol. 

A.  J.  E.  W. 

Sodium  trisulphide,  Na2S3O10.  E.  Zintl  and 

H.  Roessler  (Ber.,  1939,  72,  [£},  191). — The  existence 
of  Na2S3O30,  reported  by  Baumgarten  and  Thilo  (A., 
1939,  I,  90)  has  been  established  tensimetricallv. 

F.  J.  G. 

Formation  of  sodium  polyarsenophosphates . 

A.  A.  Bom  belli  (Anal.  Asoc.  Quim.  Argentina,  1938, 
26,  121— 125).— Na2HAs04,5H20  (3  mols.)  with 
NaP03  (2  or  4  mols.)  at  600°  gives,  probably, 
Na16(As207)3(P03)4  and  Nar0(As2O7)3(PO3)8  respect¬ 
ively,  which,  unlike  a  mixture  of  Na4As207  and 
NaP03,  inhibit  pptn.  of  a  certain  quantity  of  BaCrCb. 

F.  R.  G. 

Reductions  by  alkali  cyanides  and  their  rel¬ 
ations  with  the  equilibrium  cyahide-cyan- 
amide.  A.  Perret  and  R.  Perrot  (Bull.  Soc.  chim., 
1939,  [v],  6,  183 — 190). — -The  reactions  of  NaCN  with 
BiCl3,  Sbl3,  Asl3,  SnCl2,  PbBr2,  and  T1C1  at  300 — 
600°  have  been  studied,  with  particular  reference  to 
the  formation  of  cyanamide,  The  course  of  the 
reaction  is  determined  by  the  stability  of  the  cyanide 


154 


BRITISH  CHEMICAL  AND  PHYSIOLOGICAL  ABSTRACTS. — A.,  I. 


ix 


first  formed  by  double  decomp.,  by  the  facility  of  the 
cyanide  to  be  transformed  into  cyanamide,  and  by 
the  affinity  of  the  metal  for  N.  E.  S.  H. 

4/ 

Preparation  of  alkali  deuterides  and  com¬ 
parison  of  their  dissociation  pressures  with 
those  of  the  corresponding  hydrides.  L.  Hack- 
still  and  A.  Bokocco  (Bull.  Soc.  chim.,  1939,  [v], 
91 — 103). — The  prep,  of  CsD ,  1U>D,  KD ,  and  NaD  by 
direct  synthesis  is  described.  The  dissociation  pres¬ 
sure  of  these  compounds  in  the  approx,  temp,  range 
190 — 320°  is  that  of  the  corresponding  hydrides. 
The  heats  of  formation  of  the  deuterides  have  been 
calc.  E.  S.  H. 

Action  of  non-aqueous  solutions  of  certain 
organic  acids  on  metals.  R.  Dubrisay  and  J.  J. 
Goutil  (Compt.  rend.,  1938,  207,  1101— 1103).— The 
action  of  5%  solutions  of  AcOH  in  xylene  and  H20 
on  electrolytic  Cu  wire  under  varying  conditions  has 
been  studied.  W.  R.  A. 

Dinaphthylthiocarbazone  and  its  intra-com¬ 
plex  salts  with  heavy  metals. — Sco  A.,  1939,  II, 
58. 

Basic  calcium  sulphates.  R.  Curti  (Gazzetta, 
1938,  68,  099—702). — The  dissociation  of  pure  CaS04 
into  GaO  +  S03  commences  at  about  1300°. 
Chemical  and  A -ray  analyses  of  the  solid  products 
show  that  during  decomp,  the  basic  sulphate 
3Ca0,2CaS04,  but  not  CaO,CaS04,  is  formed.  Before 
decomp,  a  vitreous  modification  of  CaS01  is  formed. 

O.  J.  W. 

Chemical  and  A-ray  analysis  of  dental, 
mineral,  and  synthetic  apatites.  J.  Thewlis, 
G.  E.  Clock,  and  M.  M.  Murray  (Trans.  Faraday 
Soc.,  1939,  35,  358 — 303). — From  the  results  of 
chemical  and  A-ray  analysis  it  is  suggested  that  the 
apatite  present  in  natural  dental  enamel  consists 
mainly  of  Ca]0(PO4)6(OH)2,  with  a  little  Ca  replaced 
by  Mg.  The  0  present  is  probably  in  the  form  of 
CaC03  or  the  carbonates  of  "  impurity  M  metals. 
Slight  variations  in  lattice  dimensions  in  mineral 
apatites  are  probably  due  to  the  isomorphous  replace¬ 
ment  of  atoms  in  the  apatite  structure.  J.  W.  S. 

Formation  of  hydrated  calcium  silicates  at 
elevated  temperatures  and  pressures.  E.  P. 
Flint,  H.  F.  McMurdik,  and  L.  S.  Wells  (J.  Res. 
Nat,  Bur.  Stand,,  1938,  21,  017 — 03S). — A-Rav  in¬ 
vestigation  of  naturally  occurring  hydrated  Ca 
silicates  indicates  that  the  following  are  distinct 
compounds  :  okenito,  Ca0,2Si02,2H20 ;  gyrolite, 
2Ca0,3Si0o,2H20  (I) ;  crestmoreite, 
2Ca0,2Si0o,3H20  ;  xonotlite,  5Ca0,5Si02,H20  (II); 
afwillite,  3Ca0,2Si02,3H20  ;  foshagite, 
5Ca0,3Si02,3H20  (111);  and  hillebrandite, 
2Ca0,Si02,H20.  Others  appear  to  be  varieties  of 
these.  The  formation  of  crust,  hydrated  Ca  silicates 
bv  the  action  of  H,>0  at  >500°  and  4S0  atm.  on  Ca 
silicate  ppts.  or  glasses,  or  on  cryst.  anhyd.  Ca  silicates, 
has  been  studied,  and  artificial  (I),  (II),  and  (III)  have 
been  obtained,  together  with  cristobalite,  wollaston- 
ite  and  pseudowollastonite,  10CaO,5SiO.„6HoO, 
2Ca0,Si0.»,lI20,  and  3Ca0,Si02,2H20,  and  the  new 
compounds  4Ca0,5Si02,5H20  and  Ca0,Si02,H20,  and 
a  new  low-temp,  modification  of  3Ca0,2Si02,  transition 


point  1024°.  The  action  of  H20  at  room  temp,  over 
a  period  of  years  on  3Ca0,2Si02  and  2Ca0,Si02  gave 
rise  to  the  compounds  l-3Ca0,Si02,l*7H20  and 
3Ca0,2Si02,l*5H20.  The  bearing  of  the  results  on 
the  nature  of  the  cementing  material  (which  could 
not  be  isolated)  of  sand-lime  bricks  is  discussed. 

F.  J.  G. 

Compounds  of  zinc  nitrate  and  alkali  nitrates. 

R.  Chauvenet  (Compt.  rend.,  1938,  207, 1216 — 1218). 
— Determinations  of  the  heat  of  mixing,  d}  and  n  indi¬ 
cate  the  existence  in  cone,  solutions  of  the  compounds 
???Zn(N03)2,wMN03  with  the  following  m  :  n  ratios  : 
M  =  Li,  9  :  7,  3  :  5  ;  Cs,  5  :  3,  7  :  9 ;  Na,  1  :  1,  K,  1  :  1, 
1:3;  Rb,  4:  3,  3:  4;  NH4,  1  :  1.  A.  J.  E.  W. 

Addition  products  of  metallic  salts  with 
sulphur  and  oxygen  compounds.  J.  W.  Bou- 
knight  [with  G.  McP.  Smith]  (J.  Amer.  Chcm. 
Soc.,  1939,  61,  28 — 30). — The  production  of 

[Hg(HgS)](C104)2  as  an  intermediate  product  in  the 
pptn.  of  HgS  by  the  action  of  H2S  on  Hg(C104)2  has 
been  confirmed.  [Hg{HgO)\{ClO^)2fiH20  and 
[Hg(Hg0)](Cl0ti)2,3H20  have  been  obtained  by  dis¬ 
solving  HgO  in  hot  cone.  aq.  Hg(C104)2.  Dithian 
forms  additive  compounds  with  a  no.  of  inorg.  salts  in 
suitable  solvents  ;  the  following  compounds  have  been 
prepared  (A  =  CtH8S2)  :  PtCl4,2A,  PtCL.A,  CuCL,A, 
CuBr0,A,  CuF2,A,  Cu2CL,A,  Cu2Br0,A,  Cu2I2,A, 
Ciio(CN)2,2A,  Hg(C104)2,2A,  Hg(N03):2,A,  HgCl2,A, 
HgBr2,A,  HgI2,A,  AgCl04,A,  2AgN03,A,  AgN03,2A, 
CdCl2,A,  CdBr2,A,  CdI2,A,  PtCl4,A,C4H802.  Pb(SEt)2 
has  been  obtained  in  pure,  stable  form  ;  it  reacts  with 
cone.  aq.  Pb(C104)2,  forming  Pb{Cl04)2,3Pb(SEt)2. 
AuCl2(SEt)  has  been  prepared  from  Au(SEt)2  and 


HAuCL  in  CHClo. 


E.  S.  H. 


Thallium  metaphosphates.  R.  Cxjrti  (Gaz¬ 
zetta,  1938,  68,  702 — 708). — Five  different  forms  of 
T1  metaphosphate  have  been  prepared.  The  condi¬ 
tions  for  their  prep,  from  T1H2P04  and  their  thermal 
transformation  into  one  another  are  described,  and 
solubility  and  A-ray  data  are  given.  Analogies  with 
the  Na  metaphosphates  are  discussed.  O.  J.  W. 

Lead  oxides.  II.  Hydrous,  normal,  and 
active  lead  monoxides.  G.  L.  Clark  and  W.  P. 
Tyler  (J.  Amer.  Chem.  Soc.,  1939,  61,  58 — 65 ;  cf. 
A.,  1938, 1, 41). — The  products  of  decomp,  of  Pb(OAc)2 
with  aq.  NH3  or  NaOH  have  the  composition 
5Pb0,2H20,  which  is  also  obtained  by  dissolving 
yellow  PbO  in  boiling  8M-NaOH  and  cooling.  A-Ray 
diagrams  of  these  products  have  been  compared  with 
those  of  oxides  obtained  by  thermal  decomp,  of 
hydroxides  and  carbonates  at  different  temp.  The 
low-temp,  preps,  give  a  highly  distorted  diagram  of 
red  PbO,  usually  contaminated  with  yellow  PbO ; 
high-temp,  preps,  give  undistorted  diagrams  of  red  and 
yellow  PbO,  but  with  PbC03  the  product  is  undis¬ 
torted  red  PbO.  The  distorted  product  has  an  en¬ 
hanced  catalytic  activity  for  H202  decomp.,  which  can 
be  decreased  by  “  annealing  the  specimen,  and  a 
greater  energy  content  (1 — 2%).  The  distortion 
cannot  be  accounted  for  on  the  basis  of  at.  displace¬ 
ments  bv  directional  stress  or  thermal  agitation 
resulting  from  increased  energy  content  of  the 
product ;  the  activity  must  reside  in  localised,  in¬ 
completely  cryst.  surface  areas.  E.  S.  H. 
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Reaction  between  nitric  oxide  and  metallic 
sodium.  H.  Gehlen  (Ber.,  1939,  72,  [2?],  159 — 
160). — Na  does  not  react  with  NO  at  room  temp,  but 
ignites  at  150 — 160°,  forming  a  brown  substance  the 
aq.  solution  of  which  gives  the  reactions  of  N02'  and 
of  hyponitrite.  A  purer  product,  pale  yellow  or 
almost  white,  is  obtained  by  using  NO  diluted  with 
N2  (1  :  4).  It  is  a  compound  (NaNO)^  different  both 
from  Na  hyponitrite  and  from  nitrosybNa  (cf.  A., 
1933,  578).  It  dissolves  in  H20  with  evolution  of 
N20,  and  the  solution  then  contains  Na2N202  and 
NaN02  in  the  ratio  1  :  2  or  3.  F.  J.  G. 

Isomorphous  replacement  of  phosphorus  in 
apatite  by  silicon  and  sulphur.  R.  Klement 
(Naturwiss.,  1939,  27,  57 — 58). — Elies  tadite, 
^aio^^3®3^24-^2»  may  be  prepared  synthetically  by 
sintering  a  mixture  of  Ca2Si04  3  mols.,  CaS04  3  mols., 
and  CaF2  1  mol.  at  1200w  for  several  hr.  The  A -ray 
powder  diagram  of  the  synthetic  product  is  that  of 
an  apatite.  Mixed  compounds  which  still  contain  P 
can  be  obtained  in  a  similar  way,  e.g.,  Ca^SUPo^^^ 
from  2  mols.  of  CaSi04,  1  mol.  of  Ca3(P04)2,  2  mols. 
of  CaS04,  and  1  mol.  of  CaF2.  A.  J.  M. 

Methods  and  results  of  the  application  of  iso¬ 
topes  in  chemistry  (with  the  exception  of  heavy 
hydrogen).  0.  Reitz  (Z.  Elektrochem.,  1939,  45, 
100' — 1 1G) . — A  review.  The  methods  of  concentrating 
the  rarer  isotopes  of  O,  N,  C,  Br,  and  Cl,  and  of 
studying  the  exchange  equilibria  of  the  atoms,  are 
described.  The  results  of  utilising  180  and  15N  in 
studying  the  exchange  of  O  and  N  atoms  between 
various  types  of  compounds  are  summarised.  The 
methods  of  preparing  artificial  radioactive  isotopes  of 
light  elements,  and  their  use  in  the  study  of  kinetic 
and  biological  problems,  are  also  summarised. 

J.  w.  s. 

Non-stoicheiometric  oxides.  I.  The  oxides 
of  chromium.  A.  Cameron,  E.  H.  Harbard,  and 
A.  King  (J.C.S.,  1939,  55 — 61). — Decomp,  of  Cr03, 
in  a  const. -pressure  apparatus,  occurs  in  two  stages 
giving  two  non-stoicheiometric  ranges  :  (I)  Cr02.6 — 

Cr02.2  and  (II)  Cr01>7 — CrO^.  Many  of  the  oxides 
of  Cr  previously  recorded  lie  in  one  or  other  of  the 
ranges.  Methods  for  the  prep,  of  Cr02  have  been 
investigated.  Low-temp,  decomp,  of  (NH4)2Cr207 
gives  an  oxide  containing  N,  the  composition  varying 
with  conditions ;  the  products  may  be  non-stoicheio¬ 
metric  compounds  or  solid  solutions  of  two  or  more 
compounds.  Cr(OH)3  heated  with  02  gives  an  oxide 
in  range  (I),  decomp,  when  heating  or  when  boiled 
with  H20  to  an  oxide  in  range  (II),  Cr04"  being 
obtained  in  the  solution.  H2Cr04  added  to  Cr(OH)3 
gives  an  oxide  in  range  (II).  The  only  oxides  of  Cr 
substantiated  are  Cr03,  Cr203,  one  varying  between 
Cr01>7  and  CrOj.g,  and  one  varying  between  Cr02.2 
and  Cr02.6.  F.  H. 

Oxidation  of  chromic  oxide  by  auric  oxide 
hydrate  (meta-auric  acid).  R.  Lyden  (Z.  anorg. 
Chem.,  1939,  240,  157— 160).— Ignited  Cr203  is 
slowly  oxidised  to  Cr04"  when  heated  in  presence  of 
H20  with  AuO(OH).  With  Cr203  in  excess  the 
AuO(OH)  is  quantitatively  reduced  to  Au,  but  with 
AuO(OH)  in  excess  the  oxidation  of  the  Cr203  is 


incomplete.  The  mechanism  of  the  reaction  is  dis¬ 
cussed.  F.  J.  G. 

Two  new  molybdic  acids.  V.  Auger  (Compt. 
rend.,  1938,  207,  1213 — 1215). — An  orange-yellow 
labile  form  of  H2Mo04,  readily  reverting  to  the  white 
form  on  treatment  with  H20  or  dil.  acids,  is  slowly 
deposited  on  keeping  a  solution  of  Mo03  in  HC1  {d 
1-5 — 1*6)  with  4  vols.  of  HN03  (d  1-38)  at  35 — 45°. 
Dehydration  commences  at  85°  and  is  nearly  complete 
at  115°.  An  identical  product  is  obtained  by  desic¬ 
cation  of  yellow  Mo03,2H20  at  room  temp.  II2Mo207 
(colourless  needles,  sparingly  sol.  in  H20)  is  prepared 
by  heating  white  Mo03,H20  with  10  parts  of  HC1  (1 
vol.  cone.  HC1  -|-  4  vols.  H20)  at  90 — 95°  for  3  days. 
The  product  has  a  distinct  Debye-Schcrrer  diagram 
and  is  not  dehydrated  at  <190°.  A.  J.  E.  W. 

Dichlorine  hexoxide.  M.  H.  Kalina  and 

J.  W.  T.  Spinks  (Canad.  J.  Res.,  1938,  16,  B,  381 — 
389). — Some  chemical  and  physical  properties  of 
C1206  arc  described.  The  mol.  wt.  in  CC14  is  con¬ 
firmed  as  C1206.  The  extinction  coeff.  in  CC14  for 
X  5460  is  2*4  compared  with  that  of  80  for  liquid 
C1206  for  the  same  X.  A  colorimetric  method  for  the 
determination  of  C120G  is  described.  Solutions  of 
C1206  in  CC14  are  decomposed  photochemically  by 
green  light  with  a  quantum  yield  of  about  10. 
Gaseous  C103  is  decomposed  photochemically  by 
X  3650  and  is  photosensitised  by  Cl2  and  Br,  the 
quantum  yield  with  Cl2  being  about  1.  D.  F.  R. 

Affinity.  LXXXVI.  Affinity  of  rhenium  for 
arsenic.  F.  Wiechmann  and  M.  Heimburg  [with 

K.  Meisel]  (Z.  anorg.  Chem.,  1939,  240,  129 — 138). 

— Details  are  given  of  a  high-temp,  tensimeter  suitable 
for  the  study  of  arsenides,  and  the  following  vals.  are 
recorded  for  the  v.p.  of  As  :  62  mm.  at  500°,  315  mm. 
at  571°,  and  440  mm.  at  590°.  Re  forms  only  one 
arsenide ,  of  composition  approx.  ReAs2.3,  or  Re3As7, 
p45  10*8 — 11-2,  heat  of  formation  approx.  3  kg. -cal. 
per  g.-mol.  It  loses  all  its  As  in  vac.  at  1000°.  With 
reagents  it  behaves  as  does  Re.  The  mol.  vol.  incre¬ 
ment  for  As  is  10*5  c.c.,  agreeing  with  vals.  found  for 
other  arsenides.  F.  J.  G. 

Solid  solutions  of  cubic  ferric  oxide  obtained 
by  oxidation  of  substituted  magnetites.  J. 
Benard  and  G.  Chaudron  (Compt.  rend.,  1938, 
207,  1410 — 1412). — The  substituted  magnetites 

Fe203,(Fe,MIX)0  (M11  =  Mg,  Mn)  may  be  oxidised, 
giving  Fe203  in  which  part  of  the  Fe  is  isomorphously 
replaced  by  Mn.  The  Curie  temp,  of  the  magnetites 
and  their  products  are  studied,  and  the  relative  ease 
of  oxidation  is  discussed.  A.  J.  E.  W. 

New  ferromagnetic  modification  of  ferric 
oxide.  O.  Glemser  and  E.  Gwinner  (Z.  anorg 
Chem.,  1939,  240,  161— 166).— A  detailed  account  of 
work  already  noted  (A.,  1939,  I,  93).  F.  J.  G. 

Complex  periodates.  I.  Cobaltiperiodates. 

L.  Malaprade  (Bull.  Soc.  chim.,  1939,  [v],  6,  223 _ 

235). — Co111  forms  at  least  two  kinds  of  complexes 
with  HI04 :  tetracobalti triperiodates,  derived  from 
HjjCo11^!71^,  and  monocobaltiperiodates  of  the  type 
M2OciaiiYU.  The  prep,  of  Na ,  K,  NH 4,  Ba,  and  Ag 
tetra-  and  mono-cobaltiperiodates  and  the  free  acids  is 
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described.  The  compositions  or  constitutions  have 
not  yet  been  determined.  E.  S.  H. 

Amminoni  eke  1  otis  carbonate.  M.  Grand- 
bkurin  (Bull.  Soc.  chim.,  193S,  [v],  5,  1712 — 1713). — 
If  Raney  Ni  be  left  in  contact  with  a  saturated  H20- 
EtOH  solution  of  NH3,  unstable  violet  crystals  of 
N i COn>5 A//3 ,4  //2  0  (I)  are  formed  which  decompose 
to  2NiC03.3NH3.  (I)  can  also  be  formed  bv  passing 

NH3  through  an  ammoniacal  suspension  of  NiC03. 

C.  R.  H. 

Progress  in  analysis  by  emission  spectra.  R. 
Intonti  (Rend.  1st.  San.  Pubbl.,  1938,  1,  702—717). 
— A  lecture.  F.  0.  H. 

Spectrographic  analysis.  R.  F.  Recoder  (Anal. 
A  soc.  Quxm.  Argentina,  1938,  26,  171 — 202). — A 
lecture.  F.  R.  G. 

Spectrographic  analysis  of  metals. — See  B., 
1939,  164. 

Thallous  carbonate  as  a  standard  in  volu¬ 
metric  analysis.  A.  J.  Berry  (Analyst,  1939,  64, 
27 — 28). — The  prep,  of  pure  T12G03  from  T1  is  de¬ 
scribed.  It  may  be  used  as  a  standard  in  both 
acidi metric  and  oxidative  reactions.  E.  C.  S. 

Identification  of  chlorates.  F.  Amelin  K 
(Pharm.  Weckblad,  1939,  76,  57 — 58), — 1%  , solutions 
of  CI03'  give  characteristic  microcryst.  ppts.  with  a 
1%  solution  of  methylcne-blue.  S.  C. 

Use  of  benzidine  and  o-tolidine  in  chemical 
analysis.  L.  M.  Kulberg  (Zavod.  Lab.,  1938,  7, 
905 — 913). — o-Tolidine  is  a  more  sensitive  reagent 
for  detection  of  a  no.  of  cations  and  anions  than  is 
benzidine.  R.  T. 

Photocolorimetric  determination  of  fluorine. 
R.  E.  Osciierovitscii  (Zavod.  Lab.,  1938,  7,  934 — 
930). — A  solution  of  1  g.  of  apatite  or  phosphorite  in 
IL,S04  is  distilled  into  a  receiver  containing  1-5  g.  of 
KC1,  and  H20  is  added  to  500  ml.  To  10 — 20  ml.  of 
the  solution  (0-06 — 0-14  mg.  F)  are  added  0*04  mg.  A1 
(as  AlCLj),  5  ml.  each  of  n-HCI,  3n-NII4OAc,  and 
0-1%  aluminon  (NII4  aurintriearboxylate),  0*5  ml. 
of  5n-(NI14)2C03,  and  H20  to  100  ml.,  and  the 
intensity  of  coloration  is  compared  after  1  hr.  with 
that  given  by  standard  solutions.  R.  T. 

Determination  of  small  amounts  of  oxygen 
in  gases,  with  the  aid  of  cuprous  chloride.  V.  V. 
Shdanov  and  D.  E.  Zilberman  (Zavod.  Lab.,  1938, 
7,  936 — 942).- — Traces  of  02  in  gases  are  determined 
by  comparing  the  coloration  developed  after  shaking 
in  a  special  apparatus  (described)  1  1.  of  gas  with 
25  ml.  of  a  solution  of  CuCl  in  aq.  NH3  with  that 
given  by  known  amounts  of  02.  R.  T. 

Colour  reaction  for  sulphur.  L.  van  Itallte 
(Pli arm , .  W eekbla d,  1937,  75,  1445— 1448).— The  blue 
colour  with  C§H5N  and  NaOH  (cf.  A.,  193S,  I,  369) 
will  detect  0005  mg.  of  S.  It  is  inhibited  by  CS2,  but 
not  by  C3H6  or  CHC13,  and  is  attributed  to  a  blue 
form  of  S.  So  and  Te  also  give  colorations  with 
C5H5N  and  NaOH.  S.  C. 

Determination  of  sulphur  in  nickel. — See  B., 
1939,  160. 


Volumetric  determination  of  sulphur  in  coal. — 
See  B.,  1939,  117. 

Determination  of  sulphur  in  ointments  and 
other  medicinal  forms. — See  B.,  1939,  212. 

Detection  of  hydrogen  sulphide  in  air. — See  B., 
1939,  220. 

Determination  of  nitrogen  in  mixed  fertilisers 
containing  nitrates  and  chlorides. — See  B.,  1939, 
188. 

Photometric  determination  of  phosphorus  in 
steel. — See  B.,  1939,  158. 

Determination  of  phosphate  in  apatites. — See 
B.,  1939,  146. 

Colorimetric  determination  of  arsenic  by  the 
hypophosphite  method.  B.  S.  Tzivina  and  B.  M. 
Dobkina  (Zavod.  Lab.,  1938,  7,  1116 — 1120). — 
10  ml.  of  the  solution  of  As,  2  ml.  of  1%  CuS04,  and 
5  ml.  of  saturated  NaH2P04,  all  in  1  :  1  HC1,  are  boiled 
for  2 — 3  min.,  and  the  coloration  given  is  compared 
with  that  developed  by  standard  As  solutions.  W 
and  Sb  do  not  interfere,  but  separation  from  Mo  and 
Hg  (described)  is  necessary.  R.  T. 

Determination  of  quartz  by  differential  thermal 
analysis.  F.  Trombe  (Compt.  rend.,  1938,  207, 
1111 — 1113). — A  sensitive  method  by  which  quartz  in 
a  Si02  mixture  can  be  identified  and  determined  by 
differential  thermal  analysis  is  described. 

W.  R.  A. 

Micro-analysis  of  silicates.  A.  K.  Babko 
(Zavod.  Lab.,  1938,  7,  1121 — 1124). — Si  is  determined 
in  3 — 5  mg.  of  silicate  by  the  C6H5N-silicomolybdate 
method.  10 — 15  mg,  of  silicate  are  treated  with 
H2S04-HF  to  remove  Si02,  the  residue  is  dissolved  in 
H20,  and  Mn,  Ca,  Mg,  Al,  Ti,  and  Fe  are  determined 
in  the  solution  by  known  methods.  10  mg.  of  mineral 
are  heated  with  H2S04-HF,  and  K  and  Na  are 
determined  in  the  residue  by  known  methods* 

R.  T. 

Volumetric  determination  of  carbon  mon¬ 
oxide.  G.  Venturoli  (Boll.  Chim.  farm.,  1939, 
78,  1 — 4).— The  method  is  based  on  the  oxidation  of 
CO  to  C0.2  by  KMn04;  1  c.c.  of  0TN-KMnO4  ss  1*4 
mg.  or  1*12  c.c.  of  CO.  F.  0.  H. 

Automatic  determination  of  alkalinity  and 
hardness  of  condensates. — See  B.,  1939,  112. 

Pontius’  chlorometric  method.  M.  Chambon 
(Bull.  Soc.  chim.,  1939,  [v],  6, 240—244). — A  correction 
(cf.  A.,  1939,  I,  37).  E.  S.  H. 

Use  of  hr  ornate  in  volumetric  analysis.  VII. 
Potentiometric  titration  of  hydroxy  quinoline. 
G.  F.  Smith  and  R.  L.  May  (J.  Amer.  Ceram.  Soc., 
1939,  22,  31 — 33). — 8 -Hydroxy quinoline  (and  its 
Mg  salt)  was  directly  titrated  at  50 — 60°  in  presence  of 
HC1  with  a  standard  bromate  solution,  using  a 
polarised  Pt-Pt  electrode  system  in  conjunction  with 
an  electron  beam  sectrometer  as  indicator.  The 
results  agreed  well  with  those  by  the  standard  gravi¬ 
metric  methods  for  Mg  and  the  previous  elimination 
of  CaO  was  not  necessary.  Tho  bromination  reaction 
was  greatly  catalysed  by  traces  of  0s04  and  by  the 
chlorides  of  Mg,  Cu,  and  Fe  in  larger  quantities. 
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Quinaldinic  acid  as  analytical  reagent.  III. 
Determination  of  zinc  in  presence  of  copper, 
silver,  and  mercury.  P.  Ray  and  N.  K.  Dtjtt 
(Z.  anal.  Chem.,  1939,  115,  265—268  ;  cf.  A.,  1935, 
597). — For  the  determination  of  Zn  in  presence  of  Cu, 
the  solution  is  neutralised  and  then  acidified  with  dil. 
AcOH.  The  Cu  is  reduced  by  addition  of  aq.  NaHSOs, 
and  the  Cu*  ion  kept  in  solution  by  means  of 
CS(NH2)2.  The  Zn  is  then  pptd.  and  weighed  as 
Zn(C30H6O2N)2,H2O.  For  Zn  in  presence  of  Hg  and  Ag 
the  addition  of  NaHS03  is  omitted.  For  Zn  in  presence 
of  Cu,  Hg,  and  Ag,  excess  of  KI  is  added  to  the 
neutral  solution,  followed  by  aq.  NaHS03  and  aq. 
CS(NH2)2  which  dissolves  the  Agl.  After  acidification 
with  AcOH  the  Zn  is  pptd.  as  above.  Test  data  are 
recorded.  L.  S.  T. 

Determination  of  zinc  in  babbitt  metals. — See 
B.,  1939,  159. 

Quantitative  spectrum  analysis  of  solutions. 
IV.  Determination  of  cadmium  and  zinc.  A.  K. 
Rusanov  and  V.  M.  Alexeeva  (Zavod.  Lab.,  1938, 
7,  963 — 967). — Cd  and  Zn  are  determined  in  solutions, 
by  comparison  of  the  intensity  of  the  lines  Cd  4799*91- 
Mn  4823*50  a.,  Zn  4722-16-Mn  4783*43  a.,  Zn  4810*53- 
Mn  4823*50  a.  The  error  is  ±4*5%  for  solutions 
containing  0*03 — 1%  of  Cd,  and  ±2*7%  for  solutions 
containing  0*01 — 1%  of  Zn.  R.  T. 

Rapid  volumetric  determination  of  cadmium 
in  cyanide  electrolytes. — See  B.,  1939,  165. 

Application  of  internal  electrolysis  to  deter¬ 
mination  of  cadmium  and  magnesium  in  cad¬ 
mium  bronzes. — See  B.,  1939,  164. 

New  colour  reagent  for  lead  and  its  use  as  an 
indicator  in  the  titration  of  various  cations  and 
anions  (Pb,  Zn,  WOs,  Mo03,  V2Os,  P205,  As2Os). 
B.  S.  Evans  (Analyst,  1939,  64,  2 — 14). — The  reagent 
is  prepared  by  mixing  30  ml.  of  C5H5N,  2  ml.  of  aq. 
HN03  (p  1*2),  and  120  ml.  of  H20,  adding  10  ml.  of 
1*5%  aq.  diphenylcarbazide,  and  keeping  overnight. 
With  Pb(N03)2  a  cherry-red  colour  or  (in  presence  of 
COMe2)  that  of  Mn04'  is  produced.  Excess  of  acid  or 
alkali  must  be  avoided.  Pb  may  be  determined  by 
developing  the  colour  in  presence  of  COMe2  and 
titrating  with  aq.  H3P04  until  the  colour  disappears. 
W03,  Mo03,  V205,  P205,  and  As205,  which  form  insol. 
Pb  salts,  may  bo  determined  by  titration  with 
Pb(N03)2  in  presence  of  the  reagent  until  a  pink  tinge 
develops.  The  conditions  for  each  radical  are  specified. 
Zn,  Co,  and  Ni  give  purple-red  colours  tending  to 
ppt.,  Hg  intense  violet,  and  Fe11,  Cd11,  and  Vv  red. 

E.  C.  S. 

Rapid  determination  of  lead  in  the  atmo¬ 
sphere.  G.  C.  Harrold,  S.  F.  Meek,  and  F.  R. 
Holden  (J.  Ind.  Hyg.,  1938,  20,  589). — -When  largo 
amounts  of  Fe  are  present  in  samples  to  be 
analysed  for  Pb  by  the  dithizono  method,  fading  will 
occur  unless  a  small  amount  of  NHo0H,HCl  is  added 
(cf.  B.,  1937,  397).  “  E.  M.  K. 

Spectroscopic  determination  of  lead  in  electro¬ 
lytic  solutions  of  zinc  sulphate. — See  B.,  1939,  166. 

Thiocarbamide  in  quantitative  analysis.  III. 
Determination  of  thallium  in  presence  of  other 
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metals.  C.  Mahr  and  H.  Ohle  (Z.  anal.  Chem., 
1939,  115,  254—257;  cf.  A.,  1938,  I,  45).— Tl*  or 
Tl*”  can  be  separated  from  Hg,  Ag,  Cu,  Cd,  Fe,  Mn, 
Ni,  Co,  Cr,  Al,  Zn,  Ba,  Sr,  and  Ca  in  one  pptn.  by  means 
of  CS(NH2)2  in  aq.  HC104.  When  Pb  is  present  a 
double  pptn.  is  necessary,  and  when  Pb  and  Ag 
are  present  N03'  must  be  removed  by  evaporation 
with  HC104.  The  solution  containing  2%  of  HC104  is 
treated  with  an  equal  vol.  of  10%  aq.  CS(NH2)2,  and 
together  with  the  pptd.  T1C104,4CS(NH2)2  (I)  is 
cooled  in  running  H20  for  30  min.,  filtered,  and 
washed  with  5%  aq.  CS(NH2)2  containing  some 
HC104.  The  Tl  is  finally  determined  gravimetrically 
as  TlCr04  after  dissolution  of  (I)  in  aq.  NHj,  or 
volumetrically  with  KI  and  Na2S203  after  treatment 
of  (I)  with  excess  of  Br.  In  absence  of  Pb  or  Ag, 
the  Tl  can  be  determined  as  T!N03,4CS(NH2)2  by  a 
method  similar  to  that  described  for  Pb  (loc.  cit.). 

L.  S.  T. 

Quinaldinic  acid  as  a  reagent  for  copper,  zinc, 
and  cadmium.  R.  J.  Shennan  (Analyst,  1939, 
64,  14 — 16). — Complete  pptn.  of  Cu  occurs  at 
2*5 — 6*96,  of  Cd  at  3*9 — 7*2,  and  of  Zn  at 

2*3 — 6*5.  The  reagent  is  not  suitable  for  the  separ¬ 
ation  of  these  metals.  E.  C.  S. 


Synthesis  of  groups  specific  for  certain  atoms 
in  analytical  chemistry.  IV.  Groups  for  the 
specific  detection  of  copper.  J.  V.  Dubsky  and 
A.  Langer  (Chem.  Obzor,  1938,  13,  178 — 184). — 
FeigTs  formula  for  the  Cu11  salt  of  benzoinoximo 
(“  Cupron  ”)  is  questioned.  It  is  a  basic  Culr  salt 
(I),  easily  polymerised  to  a  “  diol  ”  salt  as  in  (II), 


)Ph— o/' 


H 


(L)  CPh:NO>Gu'OH 


H 

>Cu<g>Cu< 


H 


(II.) 


which  is  insol.  in  AcOH,  and  absorbs  traces  of 
Cu(0H)2  and  NHS  but  does  not  form  an  additive 
complex  with  the  latter.  F.  R. 

Determination  of  copper  and  manganese  in 
fabrics. — SeeB.,  1939,  131. 

Assay  of  strong  ointment  of  mercuric  nitrate. 
—See  B.,  1939,  212. 

Analysis  of  Mersalyl. — See  B.,  1939,  213. 

Mercurimetric  determination  of  medicinal 
products. — See  B.,  1939,  213. 

Microchemical  determination  of  manganese 
by  oxidation  with  potassium  persulphate.  T.  W. 
Ray  (J.  Lab.  clin.  Med.,  1938,  23,  1304 — 1310). — 
A  crit.  study  was  made  to  determine  the  conditions 
necessary  for  the  complete  oxidation  of  a  Mn*‘  salt  to 
HMn04  in  HN03  using  AgN03  as  a  catalyst. 
The  findings,  showing  the  necessity  of  adjusting  the 
acid  to  the  particular  amount  of  catalyst  used,  are 
recorded  in  graphic  form,  making  it  possible  to 
determine  optimal  quantities  by  inspection. 

C.  J.  C.  B. 

New  method  of  attack  in  analysis  of  ferrous 
phosphide.  0.  Quadrat  and  V.  V£elAk  (Coll. 
Czech.  Chem.  Comm.,  193S,  10,  583 — 592). — Fe11 
phosphide  is  oxidised  by  boiling  H2S04  to  Fe2(S04)3 
and  H3P04.  After  diluting  with  H20,  filtering  out 
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Si02,  adding  NH3,  and  dissolving  Fe(OH)3  with 
HN03,  P  is  determined  by  molybdate,  the  residue 
being  calcined  below  500°  and  weighed  as 
P206,24Mo03.  The  results  are  approx.  1%  >  those 
by  the  Mg2P207  method.  Evidence  is  given  for  the 
similarity  in  cryst.  form  (rhombic  system)  of  anhyd. 
Fe2(S04)3  obtained  by  oxidation  of  FeS04  or  Fe3P2 
with  boiling  H2S04,  the  insol.  crystals  from  Fe3P2 
containing  adsorbed  H3P04.  F.  H. 

Iodometric  determination  of  iron  in  Easton's 
syrup  and  Parrish's  syrup. — See  B.,  1939,  213. 

Potentiometric  determination  of  molybdenum. 
N.  K.  Seniuta  (Zavod.  Lab.,  1938,  7,  1038 — 1039). — 
The  solution  of  MoVI  is  made  alkaline  with  Na2C03, 
and  then  acid  with  AcOH.  Excess  of  0*lN-Pb(N03)2 
is  added  to  the  boiled  solution,  which  is  then  filtered, 
and  the  ppt,  is  washed.  An  equal  vol.  of  EtOH  is 
added  to  the  filtrate  +  washings,  and  excess  of 
Pb(N03)o  is  titrated  potentiometrically  at  75°,  with 
0*1n-K4Fo(CN)6  [HgCl2  and  Pt-Fe(CN)6,,,'-Fe(CN)6,,' 
electrodes].  R.  T, 

Vanadometry — a  new  volumetric  oxidation 
method.  Y.  S.  Sirokomski  and  J.  Y.  Klimenko 
(Zavod.  Lab.,  1938,  7,  1093 — 1100). — The  solution  of 
MoVI  in  5n-H2S04  is  shaken  with  Zn-Hg  to  reduce 
MoYI  to  Mo111,  which  with  Fem  gives  Mov  and  Fe11. 
The  solution  is  titrated  with  0*1n-(NH4)3Y04  (phen- 
anthranilic  acid  indicator)  (Feu  +  Y7  ->  Fem  +  VIV; 
Mov  +  V7  ->  MoVI  +  V17) ;  the  error,  for  amounts  of 
2 — 9  mg.  Mo,  is  >  +0-04  mg.  Mo  is  determined  in 
presence  of  Y  by  reducing  Mo71  to  Mo7  with  Hg  in 
2 — 3n-HC1,  and  titrating  as  above.  P04'"  is  deter¬ 
mined  by  pptn.  as  phosphomolybdate,  which  is 
dissolved  in  aq.  NH3,  and  Mo  is  reduced  and  titrated 
as  above;  this  method  is  more  accurate  than  is  the 
ordinary  alkalimetric  one.  Fe  is  determined  in 
presence  of  Y  by  reducing  with  SnCl2  in  HC1  solution, 
removing  excess  of  SnCl2  with  HgCl2,  and  titrating 
Fe11  as  above.  Cu  is  determined  by  reduction  with 
Bi-Hg  to  Cu1,  adding  Fe  alum,  and  titrating  the  Fe11 
formed,  as  above.  R.  T. 

Determination  and  recovery  of  molybdenum 
in  hard  steels. — See  B.,  1939,  158. 

Hydroxyquinoline  method  of  determination 
of  tungsten  in  steel. — See  B.,  1939,  158. 

Volumetric  determination  of  tin  and  antimony 
present  together.  G.  A.  Pevtzov  (Zavod.  Lab., 

1938,  7,  916 — 917).— 10  drops  of  indigo -carmine  are 

added  to  a  solution  of  Sn11  and  Sbm  in  8N-HC1  at 
50 — 60°,  and  the  solution  is  titrated  in  a  C02  atm. 
with  0*lN-KBrO3-KBr,  to  a  blue  coloration  (Sn11), 
and  then  to  decolorisation  (Sbm).  Sbv  is  determined 
by  titration,  as  above,  after  adding  a  known  excess  of 
SnCl2.  R.  T. 

Separation  of  tin  and  antimony :  analysis  of 
white  metals. — See  B.,  1939,  160. 

Determination  of  vanadium  in  steel. — See  B., 

1939,  158. 

Sensitive  micro-crystalline  reactions  of 
elementary  bismuth  and  antimony.  G.  Denig&s 
(Compt.  rend.,  1938,  207,  1358— 1360).— Bi  is  treated 
with  a  drop  of  EtOH-I ;  on  evaporation  characteristic 


black  crystals  of  Bil3,  affording  orange  BiI3,3NH3  with 
NH3,  are  formed.  Similarly  Sb  gives  orange  Sbl3 
and  white  SbI3,3NH3.  The  technique  of  the  tests  is 
described.  A.  J.  E.  W. 

Determination  of  niobium  and  tantalum  with 
the  aid  of  phenylarsinic  acid.  I.  P.  Alimarin  and 
B.  I.  Fred  (Zavod.  Lab.,  1938,  7,  913 — 916). — The 
mixture,  containing  0-1  g.  each  of  Al^Og,  Fe203, 
Y205,  U308,  Mn02,  Ce203,  La203,  and  2 — 30  mg.  of 
Nb206  +  Ta206,  is  fused  with  K2S207,  the  melt  is 
dissolved  in  150  ml.  of  n-HCI,  and  the  solution  is 
filtered.  Excess  of  3%  PhAs03H2  is  added  to  the 
filtrate,  which  is  boiled  for  1  hr. ;  on  the  next  day  the 
ppt,  of  [M204(PhAs03)2]H2  (M  =  Ta,  Nb)  is  collected, 
washed  with  4%  NH4N03,  ignited  at  1000°,  and 
weighed  as  M206.  The  ppt.  may  contain  Ti ;  if  this 
is  present  it  should  be  determined  colorimetrically, 
and  the  corresponding  wt.  of  Ti02  subtracted  from 
that  of  M206.  R.  T. 

Quantitative  separation  of  niobium  and  tan¬ 
talum  from  titanium  and  zirconium,  with  the 
aid  of  pyrogallol.  I.  P.  Alimarin  and  B.  I.  Frid 
(Zavod.  Lab.,  1938,  7,  1109 — 1116). — The  mineral 
is  fused  with  K2S207  at  650—700°,  the  melt  is  boiled 
with  5%  aq.  pyrogallol,  the  solution  is  boiled  with 
excess  of  aq.  NH3,  HC1  is  added  to  approx.  In.,  and 
the  solution  is  boiled  for  30 — 40  min.  The  ppt.  is 
washed  with  1  %  pyrogallol  and  ignited,  and  the  entire 
process  is  repeated.  The  final  residue  of  Nb205  + 
Ta205,  which  is  still  contaminated  with  Si02,  Ti,  and 
Fe,  is  heated  with  HoSOv-HF  to  eliminate  Si,  the 
residue  is  fused  with  K2S207,  the  melt  is  dissolved  in 
10%  tartaric  acid  (adding  aq.  NH3,  if  the  solution  is 
turbid),  and  the  solution  is  saturated  with  H2S,  and 
filtered.  The  filtrate  +  washings  are  boiled  to 
eliminate  H2S,  HC1  is  added  to  In.,  and  the  solution 
is  boiled  with  3%  PhAs03H2.  The  ppt.  is  collected, 
washed  with  4%  NH4N03,  ignited,  and  weighed  as 
Nb205  -f"  Ta205.  R.  T. 

Colorimetric  determination  of  gold.  I.  N. 
Plaksin  and  N.  A.  Suvorovskaja  (Zavod.  Lab.,  1938, 
7,  1202 — 1203). — The  ordinary  colorimetric  reduction 
methods  are  applicable  only  to  pure  salts;  salts  of 
most  of  the  heavy  metals,  and  even  alkali  metal  salts, 
interfere  with  development  of  the  coloration.  R.  T. 

Rapid  determination  of  gold  in  cyanide  plating 
solutions. — See  B.,  1939,  161. 

Construction  of  laboratory  electric  furnaces 
and  available  materials,  L.  Walden  (J.  Sci. 
Instr.,  1939,  16,  1 — 9). — The  sp.  uses  and  sources  of 
supply  of  heating  elements  and  refractory  materials 
for  laboratory  electric  furnaces  are  given. 

D.  F.  R. 

Oven  with,  a  temperature  gradient,  for  the 
study  of  recrystallisation  phenomena.  Y,  A. 
Erachtin  (Zavod.  Lab.,  1938,  7,  1060). — Apparatus 
is  described.  R.  T. 

Thyratron  thermoregulator.  S.  I.  Rempel 
(Zavod.  Lab.,  1938,  7,  1053 — 1056). — Apparatus  is 
described.  R.  T. 

Sensitive  temperature  and  pressure  measure¬ 
ment.  I.  S.  Zamenhof  (Acta  Phys.  Polon.,  1938, 
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7,  1 — I). — By  inserting  a  thin  resistance  wire  into  the 
capillary  tube  of  a  thermometer,  so  that  the  rising 
Hg  thread  short-circuits  the  wire  and  diminishes  its 
resistance,  temp,  can  be  determined  accurately  from 
the  resistance  measured  by  a  Wheatstone  bridge.  The 
theoretical  sensitivity  of  this  arrangement  is  decreased 
largely  by  friction  between  the  Hg  and  the  wire,  and 
by  other  complicated  phenomena.  This  method  can 
be  extended  to  accurate  measurement  of  pressure  by 
inserting  a  resistance  wire  into  the  tube  of  a  Hg 
manometer.  With  constantan  wire  0*05  mm.  diameter 
in  a  tube  of  diameter  10  mm.,  Hg  movements  of  0*01 
mm.  have  been  measured.  W.  R.  A. 

Method  for  determining*  uniformity  of  temper¬ 
ature  in  cryostats.  M.  Shebherb  ( J.  Res.  Nat.  Bur. 
Stand.,  1938,  21,  831 — 834). — A  sensitive  differential 
v.p.  manometer  described  is  suitable  for  detecting 
temp,  fluctuations  at  the  surface  of  a  liquid  below 
room  temp.  J.  A.  K. 

Hot-wire  method  for  thermal  conductivities 
of  gases.  G.  G.  Sherratt  and  E.  Griffiths  (Phil. 
Mag.,  1939,  [vii],  27,  68 — 75). — The  method  described 
employs  a  thick  wire,  the  conduction  at  the  ends  being 
eliminated  by  auxiliary  heating  coils  maintained  at 
the  same  temp,  as  the  wire.  The  thermal  conduc¬ 
tivity  of  C02,  dry  air,  and  CC12E2  has  been  measured. 
The -results  are  not  in  good  agreement  with  Eucken’s 
formula  for  the  relation  between  conductivity,  vis¬ 
cosity,  and  sp.  heats.  J.  A.  K. 

Production  of  extremely  low  temperatures. 
S.  Zamenhof  (Acta  Phys.  Polon.,  1938,  7,  125—126). 
— The  proposed  method  employs  expansion  of  He 
vapour  in  a  Laval  nozzle  and  should  produce  a  temp, 
below  0*7°  k.  It  has  not  yet  been  tested  experi¬ 
mentally  for  the  lowest  temp.  J.  A.  K. 

High  vacua  for  obtaining  low  temperatures. 
S.  Zamenhof  (Physica,  1939,  6,  47 — 48). — Adsorbents 
such  as  active  C,  Si02  gel,  etc.,  at  sufficiently  low 
temp.,  can  absorb  vapours  at  rates  >  the  max.  rate 
of  exhaustion  attainable  with  diffusion  pumps  at 
pressures  <5  p..  Hg.  L.  J.  J. 

True  temperature  scale  of  an  oxide-coated 
filament.  C.  H.  Prescott,  jun.,  and  J.  Morrison 
(Rev.  Sci.  Instr.,  1939,  10,  36 — 38). — The  spectral 
emissive  power  of  an  oxide-coated  filament  has  been 
obtained  from  measurements  of  the  diffuse  reflexion 
coeff.  Results  are  recorded  for  a  particular  type  of 
filament  containing  dispersed  Ni.  J.  A.  K. 

Use  of  Kovar-glass  seal  in  an  X-ray  cryostat. 
E.  M.  McNatt  (Rev.  Sci.  Instr.,  1939,  10,  42).— 
Apparatus  described  is  convenient  for  holding  a 
crystal  in  a  vac.  for  measurements  of  the  scattering 
of  X-rays  at  the  temp,  of  liquid  air.  J.  A.  K. 

Rapid  method  of  X-ray  analysis.  V.  I. 
Archarov  (Zavod.  Lab.,  1938,  7,  1192;  cf.  A.,  1939, 

I,  43). — Constructional  improvements  are  described. 

R.  T. 

Imperfect  crystals  in  X-ray  spectroscopy. 

J.  M.  BaSkovsk^  (J.  Phys.  Radium,  1938,  [vii],  9, 
471 — 478). — The  use  of  imperfect  crystals  with  mosaic 
structure  in  X-ray  spectroscopy  has  been  studied. 
With  a  spectrograph  with  a  symmetrical  arrangement 


(crystal  midway  between  slit  and  photographic  plate) 
the  widening  of  the  lines  due  to  the  mosaic  structure 
is  very  small  and  within  the  limit  of .  experimental 
error.  With  an  asymmetrical  arrangement  (crystal 
not  midway),  however,  a  notable  widening  of  the  lines 
is  obtained  from  which  the  imperfection  in  the  mosaic 
structure  of  the  crystal  can  be  evaluated.  Thus,  with 
the  latter  type  of  spectrograph,  a  perfect  crystal  must 
be  used  for  measurement  of  X-rays.  W.  R.  A. 

Limit  of  the  separating  power  of  X-ray  spectro¬ 
graphs  using  a  method  of  focussing  with  a 
crystal  of  variable  curvature.  V.  Dolejsek.  and 
M.  Tayerle  (J.  Phys.  Radium,  1938,  [vii],  9,  465— 
470). — An  extension  of  previous  work  (A.,  1938,  I, 
66,  100).  W.  R.  A, 


Rent-crystal  transmission  spectrograph  for 
focussing  hard  radiation.  H.  Jtjpnik  (Rev.  Sci. 
Instr.,  1939,  10,  32 — 33). — Thin  crystals  are  bent  in  a 
vice  so  that  at.  planes  are  radial,  the  radius  of 
curvature  being  about  1  m.  X-Rays  from  a  point 
source  incident  on  the  convex  side  are  brought  to  a 
focus  on  the  circumference  of  a  circle.  A  spectrograph 
constructed  on  this  principle  with  5  sheets  of  quartz 
1  mm.  thick  is  described.  J.  A.  K. 

Apparatus  for  luminescence  analysis,  for 
qualitative  and  quantitative  purposes.  A. 
S chischlo v ski  (Zavod.  Lab.,  1938,  7,  1160 — 1171). — 
Apparatus  is  described.  R.  T. 


Method  for  colour  evaluation.  P.  E.  Shuey 
and  L.  K.  Darbaker  ( J.  Amer.  Pharm.  Assoc.,  1938, 
27,  1216 — 1217). — The  technique  and  apparatus 
necessary  for  the  application  of  a  null  method  to  the 
photoelectric  evaluation  of  colour  are  described;  an 
accuracy  >  that  by  visual  comparison  is  obtainable. 

E.  0.  H. 


Christiansen  dispersion  filters  for  mono¬ 
chromators  giving  a  bright  and  sharply  defined 
beam.  W.  Geffcken  (Kolloid-Z.,  1939,  86,  55 — 
60). — A  general  account  of  the  underlying  principles 
and  their  application  in  modern  practice. 

E.  L.  U. 

Simplified  electrode  for  potentiometric 
measurements.  G.  Z.  Nesselschtraus  (Zavod. 
Lab.,  1938,  7,  1202). — A  simple  Pb-W  electrode  is 
described.  R.  T. 


Photo-electric  method  of  sedimentation 
analysis.  A.  S.  Eisurovitsch  (Zavod.  Lab.,  1938, 
7,  967 — 972). — Wagner’s  turbidimeter  is  convenient 
in  use,  and  gives  relatively  accurate  and  reproducible 
results.  R.  T. 


Appliance  for  measuring  magnetic  trans¬ 
formations,  with  the  aid  of  a  lamp  generator 

K.  N.  Pogodaev  (Zavod.  Lab.,  1938,  7,  972 — 976). — 
Apparatus  is  described.  R.  T. 

Measurement  of  a  and  p  activity  with  a  cell 
with  a  barrier  layer.  P.  Bonet-Maury  (J.  Phys. 
Radium,  1938,  [vii],  9,  525 — 528).— An  apparatus  is 
described  in  which  a  cell  with  a  barrier  layer  of  Se  is 
used  for  measurement  of  a  and  p  activity. 

W.  R.  A. 

Application  of  artificially-produced  radio¬ 
activity.  E.  Fermi  (Rend.  1st.  San.  Pubbl.,  1938, 
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1,  421 — 132). — A  large-scale  apparatus  for  the  pro¬ 
duction  of  radioactive  substances  by  bombardment 
with  neutrons  is  described  and  the  application  of 
radioactive  substances  in  chemistry  and  biology  dis¬ 
cussed.  F.  0.  H. 

Recording  ionisation  chamber. .  Direct-cur¬ 
rent  amplifier  system  for  artificial  radioactive 
decay  studies.  S.  W.  Barnes  (Rev.  Sci.  Instr., 
1939,  10,  1 — 5). — Apparatus  described  is  designed  to 
record  ionisation  currents  for  periods  up  to  30  hr. 
without  attention,  and  is  specially  suited  for  weak 
radioactive  sources  of  long  period.  A  synchronous 
motor  device  brings  the  radioactive  substance  to  the 
ionisation  chamber  window  at  fixed  intervals  and 
galvanometer  deflexions  are  recorded  photographic¬ 
ally.  J.  A.  K. 

Counter  tube  amplifier  with  optional  amplific¬ 
ation  factor.  P.  Weiss  (Physikal.  Z.,  1939, 40,  34 — 
37).- — A  simple  amplifier  with  any  given  amplification 
factor  from  1  to  40  and  with  a  resolving  power  of 
1*5  X  10~3  sec.  is  described.  A  circuit  suitable  for 
investigating  radioactive  disintegrations  is  also  de¬ 
scribed.  A.  J.  M. 

Counter  tube  amplifiers.  P.  Weiss  (Physikal. 
Z.,  1939,  40,  37 — 39). — A  circuit  for  producing 
impulse  pairs  is  described.  A.  J.  M. 

Complete  Geiger-Muller  counting  system.  H. 
Lifschutz  (Rev.  Sci.  Instr.,  1939,  10,  21 — 2G). — 
Constructional  details  of  a  complete  counting  system 
are  given,  and  its  performance  is  discussed.  Counting 
losses  are  negligible  up  to  30,000  counts  per  min. 

J.  A.  K. 

Experimental  study  of  the  sensitivity  of  a 
Geiger-Muller  counter  to  a  narrow  beam  of 
y-rays*.  D.  L.  Jorgensen  (Rev.  Sci.  Instr.,  1939, 
10,  34 — 36). — The  sensitivity  at  different  positions  in 
a  counter  tube  has  been  investigated.  An  increase  of 
sensitivity  near  the  ends  of  the  cylinder  is  due  to 
increased  field  strength.  J.  A.  K. 

Portable  Geiger  counter  unit.  L.  F.  Curtiss 
(J.  Res.  Nat.  Bur.  Stand.,  1938,  21,  779— 782).— With 
the  portable  apparatus  described  1  gg.  Ra  can  be 
measured  at  1  m.  or  1  mg.  at  30  m.  J.  A.  K. 

Grid  potential  in  the  Neher-Pickering  circuit. 
A.  W.  Coven  (Rev.  Sci.  Instr.,  1939,  10,  43). — 
Negative  grid  potential  from  a  dry  cell  shunted  with 
a  variable  resistance  allows  adjustment  of  the  circuit 
for  most  effective  control  of  the  counter.  J.  A.  K. 

New  sensitive  light-counter.  R.  TzscHASCHEii 
(Z.  Physik,  193S,  111,  215 — 231). — A  sensitive 

counter  for  photo-electrons  is  described.  It  operates 
on  the  principle  of  amplification  of  the  accelerated 
primary  electrons  by  collision  ionisation  followed  by 
counting  in  the  usual  way.  The  accuracy  is  exempli¬ 
fied  by  typical  measurements.  L.  G.  G. 

Method  of  working  of  a  proton  tube.  T. 

Franzini  (Atti  R.  Accad.  Lincei,  1938,  [vi],  27,  292— 
297). — An  apparatus  for  the  production  of  a  current 
of  protons  from  a  heated  hydrogenated  Pd  tube  is 
described.  0.  J.  W. 

Magnetic  method  of  separating  electrified 
particles  in  an  inhomogeneous  field  (trocboidal 


orbits).  J.  Thibaud  (Nuovo  Cim.,  1938,  15,  313 — 
342;  cf.  A.,  1934,  825). — A  more  detailed  account  of 
the  author’s  method  of  concentrating  and  focussing 
weak  beams  of  electrically  charged  particles  using 
trochoidal  orbits,  and  of  its  applications  in  at.  physics. 

O.  J.  W. 

Electron  microscope.  L.  C.  Martin  (Nature, 
1938,  142,  1062—1065).  L.  S.  T. 

Determination  of  the  size  of  crystallites  in 
metal  and  metallic  oxide  smokes  with  X-ray  and 
electron  diffraction  diagrams  and  with  electron 
microscope  photographs,  (a)  F.  Krause,  (b)  D. 
Beischer  (Z.  Elektrochem.,  1939,  45,  117;  cf.  A., 
1938,  I,  397). — (a)  The  electron  microscope  with  a 
better  resolution  than  that  of  an  optical  microscope 
was  used  by  Krause  for  the  examination  of  the 
structure  of  etched  Ag  foil  prior  to  his  collaboration 
with  Beischer. 

(b)  Data  obtained  by  the  observation  of  well- 
defined  colloidal  preps.  ( loc .  cit.)  yielded  information 
concerning  the  limit  of  resolution  of  the  electron 
microscope  and  the  directions  in  which  it  can  be 
further  improved.  J.  W.  S. 

Continuous-action  laboratory  steam  gener¬ 
ator.  J.  B.  Aschkinazi  (Zavod.  Lab.,  1938,  7, 
1200). — Apparatus  is  described.  R.  T. 

Indicator  of  the  level  of  liquids,  with  mechan¬ 
ical  amplification.  N.  I.  Archipov  (Zavod.  Lab., 
1938,  7,  1061 — 1062). — Apparatus  is  described. 

R.  T. 

Laboratory  apparatus  f  or  conducting  reactions 
under  pressure.  B.  I.  Kissin,  G.  I.  Lukanin,  and 
V.  A.  Mikeuman  (Zavod.  Lab.,  1938,  7,  1059). — 
Apparatus  is  described.  R.  T. 

Instrument  for  measurement  of  anomalous 
viscosity.  C.  F.  Goodeve  (J.  Sci.  Instr.,  1939,  16, 
19 — 27). — The  fluid  is  contained  between  two  conical 
surfaces,  one  rotating  and  the  other  suspended  from 
a  torsion  head.  By  using  cones  instead  of  cylinders, 
very  high  rates  of  shear  may  be  obtained  without 
turbulent  flow  by  decreasing  the  distance  of  separation 
of  the  two  conical  surfaces.  The  viscosimeter  is 
especially  designed  for  the  measurement  of  anomalous 
viscosities  encountered  in  thixotropic  fluids.' 

D.  F.  R. 

Viscosity  of  materials  with  flow-solidity. 

V.  Z.  Danes  (Coll.  Czech.  Chem.  Comm.,  193S,  10, 
593 — 610). — An  apparatus  for  measuring  73  of  anom¬ 
alous  liquids  over  a  wide  range  of  shear  strain  is 
described.  73  of  a  benzopurpurin  sol  compared  with 
7]  of  a  normal  liquid,  for  various  shear  strains  in 
capillaries  of  varied  diameters  and  lengths,  decreases 
with  increase  in  length  of  capillary  owing  to  destruc¬ 
tion  of  the  particles  caused  by  flow  in  the  capillary. 
In  sufficiently  narrow  and  long  capillaries  pseudo - 
laminary  stationary  flow  is  possible  since  destruction 
occurs  mainly  at  the  inlet  and  reaches  a  limit  beyond 
which  further  increase  in  mechanical  strain  does  not 
change  the  particle  size.  The  dependence  of  73  on  the 
diameter  of  the  capillary  cannot  be  explained  in 
terms  of  shear  strain.  F.  H. 

Micropyknometer  for  the  determination  of 
densities  of  heavy  solids.  H.  Wincheee  (Amer. 
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Min.,  1938,  23,  805 — 810). — A  const. -vol.  (— 0T  c.c.) 
quartz-glass  pyknometer  is  described.  PhMe  is  used 
as  the  displacement  liquid.  Air  bubbles  are  better 
removed  by  boiling  under  reduced  pressure  than  by 
centrifuging.  An  ordinary  balance,  accurate  to  0*1 
mg.,  can  be  used.  With  0*03 — 0*04  c.c.  of  material 
of  p  4 — 7*5,  results  are  accurate  to  ~1%.  Test  data 
for  pyrito,  sphalerite,  and  galena  are  given. 

L.  S.  T. 

Inductional  tensimeter.  G.  E.  Rudaschevski 
(Zavod.  Lab.,  1938,  7,  990 — 995). — Apparatus  is  de¬ 
scribed.  R.  T. 

Tensiometer  witli  a  flexible  (metallic)  sheet  for 
measurement  of  surface  tensions.  H.  Lemon de 
(J.  Phys.  Radium,  193S,  [vii],  9,  505— 511).— In  a 
new  tensiometer,  which  is  described,  the  amount  of 
bending  of  a  flexible  metal  sheet,  caused  by  the  pull 
of  the  liquid  on  a  rectangular  wire  frame  suspended 
from  the  sheet,  is  used  to  evaluate  y  of  the  liquid. 
The  bending  is  measured  to  within  0*01  mm.  by  fixing 
a  micrometer  objective  on  the  sheet  and  viewing  it 
through  a  microscope.  W.  R.  A. 

Apparatus  for  automatic  cleaning  of  labor¬ 
atory  vessels.  P.  Herrmann  (Ckem.-Ztg.,  1939, 
63,  24). — The  principle  of  the  Soxhlet  extraction  is 
employed,  using  CClj  or  other  suitable  solvent. 

E.  S.  H. 

Siphon  head  for  Dewar  flasks.  G.  C.  Eltenton 
(J.  Sci.  Instr.,  1939,  16,  28). — A  small  electric  heater 
in  the  closed  Dewar  vessel  causes  liquid  to  be  forced 
through  the  siphon  into  a  subsidiary  vessel;  the 
latter  contains  a  float  which  operates  the  relay- 
controlled  heater.  The  level  in  the  Dewar  vessel 
may  be  maintained  to  within  ±0*5  mm.  over  a  period 
of  hours.  D.  F.  R. 

Simple  and  variable  greaseless  leak.  G.  C. 
Eltenton  (J.  Sci,  Instr.,  1939, 16,  27 — 28). — A  length 
of  W  wire  is  threaded  through  a  glass  capillary.  Half 
of  the  wire,  originally  a  close  fit  in  the  tube,  is  thinned 
by  dissolving  uniformly  in  molten  NaN02  and  NaN03 
(1  :  1).  The  wire  is  attached  at  each  end  to  glass- 
encased  Fe  cores  and  the  variation  in  the  leak  effected 
by  moving  the  wire  electroinagnetically.  D.  F.  R. 

Simple  arrangement  for  the  preparation  of 
carbon  dioxide  free  from  air.  H.  Reihlen  (Ber., 
1939,  72,  [23],  112 — 114). — The  apparatus  is  designed 
to  deliver  a  supply  of  pure  C02  whenever  required, 
without  contamination  by  air  even  after  long  periods 
of  disuse.  F.  J.  G. 

Permanent  covering  for  the  necks  of  hot- 
water  wash  bottles.  Laboratory  Staff,  Dart- 
ington  Hall  (Chem.  and  Ind.,  1939,  50). — An 
insulating  grip  around  the  neck  of  a  flask  can  be  made 
by  allowing  a  -f6--in.  layer  of  wet  filter-paper  pulp  to 
dry  completely,  and  then  applying  several  coats  of 
cellulose  varnish.  0.  M. 

Simple  rapid  dialyser.  K.  Hagenguth  (Chein.- 
Ztg.,  1939,  63,  80). — An  apparatus  for  use  with 
Cellophane  membranes  is  described.  S.  M. 

Simple  protective  device  for  vacuum  systems. 
M.  C.  Henderson  (Rev.  Sci.  Instr.,  1939,  10,  43). — 
Failure  of  the  vac.  is  detected  by  a  25 -w.  electric 
light  bulb  used  as  a  Pirani  gauge,  and  the  contacts  of 


a  relay  are  automatically  opened  by  a  simple  valve 
circuit.  The  device  is  suitable  for  systems  where  Hg 
is  prohibited.  It  was  designed  to  protect  the  filaments 
of  the  50-kw.  valves  of  a  cyclotron.  J.  A.  K. 

Sensitive  differential  manometer.  W.  Hurst 
(Rev.  Sci.  Instr.,  1939,  10,  27 — 29). — The  movement 
of  a  small  rubber  diaphragm  is  magnified  by  a  train 
of  gears  from  a  small  jewelled  wrist- watch  movement. 
Pressure  variations  may  be  as  small  as  0*0012  cm. 
Hg  and  as  rapid  as  15  per  sec.  J.  A.  K. 

Behaviour  of  filter  materials  towards  con¬ 
centrated  alkalis.  R.  Scholder  and  G.  Hen- 
drich  (Chem.  Fabr.,  1938,  11,  541 — 543,  and  Kolloid- 
Z.,  1939,  86,  16). — Jena  glass  fritted  filters  show 
satisfactory  resistance  to  50 — 60%  NaOH  at  90°, 
although  the  pore  size  is  slowly  increased  with  con¬ 
tinued  use.  At  temp.  >115°  the  glass  is  rapidly 
destroyed.  Filters  of  SiC  offer  no  advantages  over 
glass  and  are  less  resistant.  F.  L.  U. 


Capacity  of  fritted  filters  to  withstand  chemical 
attack  in  analytical  work  with  alkaline  liquids. 
H.  Brintzinger  and  B.  Rost  (Chem.  Fabr.,  1938, 11, 
543—545,  and  Kolloid-Z.,  1939,  86,  16— 17).— Filter 
crucibles  of  Jena  glass  or  Berlin  porcelain  are  satis¬ 
factory  for  quant,  work  with  liquids  of  alkalinity  up 
to  2N-NaOH,  provided  they  are  previously  washed 
with  liquid  similar  to  that  which  is  to  be  filtered. 
Any  detectable  loss  of  wt.  (max.  1  mg.  with  500  c.c. 
of  2N-NaOH)  occurs  only  during  the  first  washing. 
Filter  plates  of  SiC  are  more  readily  attacked  than 
glass  or  porcelain,  and  the  attack  is  repeated  in  sub¬ 
sequent  iiltrations.  F.  L.  U. 

Apparatus  for  automatic  filtration,  washing, 
and  extraction.  G.  Kapsenberg  (Kolloid-Z.,  1939, 
86,  18 — 30). — Various  arrangements  arc  described  and 
discussed  (cf.  A.,  1937,  I,  380).  F.  L.  U. 

Percolators  and  perforators.  H.  Dieterle 
(Kolloid-Z.,  1939,  86,  31 — 32). — Liquid  extraction 
apparatus  (perforators)  and  the  use  of  a  percolator 
for  adsorption  filtration  are  described.  F.  L.  U. 

Possible  analytical  applications  of  apparatus 
for  technical  determination  of  sulphur  and 
halogens  described  by  Grote  and  Krekeler  and 
in  D.R.P.  642,166.  B.  Wurzschmitt  (Kolloid-Z., 
1939,86,33).  F.  L.  U. 


Glass  tubing  systems.  F.  Sieper  (Kolloid-Z., 
1939,  86,  60 — 62). — New  types  of  joints  are  described. 

F.  L.  U. 


Supersonic  velocity  in  gases  and  vapours. 
IV.  Measurement  of  the  absolute  frequency  of 
piezoelectric  quartz  oscillators.  S.  K.  K.  Jatkar 
(J.  Indian  Inst.  Sci.,  1939,  22,  A,  1 — 17). — The  double 
step-down  unsymmetrical  multivibrator  described 
gives  low  frequencies  which  are  measured  by  means 
of  a  phonic  wheel  or  synchro- clock,  checked  against 
a  standard  clock.  For  frequencies  >150  khz.  a  beat 
method  can  be  used.  L.  J.  J. 


Accurate  determinations  of  mol.  wts.  by  the 
principle  of  gas  displacement.  U.  von  Weber 
(Angew.  Chem.,  1939,  52,  34 — 35). — Results  accurate 
to  ±0*3%  are  obtained  from  an  improved  Victor 
Meyer  v.d.  apparatus.  K.  W.  P.  * 
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Micro-mol.  wt.  determination  by  Bast’s 
method.  H.  Bohme  and  E.  Schneider  (Angew. 
Chem.,  1939,  52,  68 — 60). — A  review.  A.  Li. 

Blaise  de  Vigenere,  John  Ferguson,  and 
benzoic  acid.  T.  S.  Patterson  (Ann.  Sci.,  1939, 
4,  61—64). 


August  Kekule  and  the  benzene  problem. 
0.  J.  Walker  (Ann.  Sci.,  1939,  4,  34 — 16). 

Amos  Eaton  as  a  chemist.  H.  S.  Van  Klooster 
(Rensselaer  Polyt.  Inst.,  1938,  Bull.  66,  20  pp.). 

Crystal  gazers  and  alchemists.  P.  Walden 
(Chem.-Ztg.,  1939,  63,  92—93). 


Geo  chemistry . 


Daily  variations  of  the  mean  temperature  of 
atmospheric  ozone.  (Mme.)  A.  Vassy  and  E. 
Vassy  (Compt.  rend.,  1938,  207,  1232— 1234).— Wide 
daily  variations  in  the  effective  thickness  and  mean 
temp,  of  atm.  03  have  been  detected  by  spectrographic 
observations  (in  Morocco).  The  changes  are  cor¬ 
related  with  movements  of  air  in  the  stratosphere. 

A.  J.  E.  W. 

Stratification  of  the  ionosphere.  J.  N.  Bhar 
(Indian  J.  Physics,  1938,  12,  363 — 386). — A  calcul¬ 
ation  of  atm.  ionisation  has  been  made  assuming  the 
upper  atm.  above  100  km.  to  be  mainly  N2  and  O  and 
below  to  be  N2  and  02,  and  assuming  approx,  vals. 
for  temp,  distribution,  absorption  cooff.,  etc.  Ionis¬ 
ation  max.  are  found  at  250  km.  due  to  0,  160  km. 
due  to  N2,  and  90  km.  due  to  02 ;  these  are  identified 
with  the  so-called  JP2,  Fly  and  Ex  regions. 

J.  A.  K. 

Quantity  of  zinc  contained  in  sea-water,  G. 
Bertrand  (Compt.  rend.,  1938,  207,  1137 — 1141). — 
Determinations  by  a  modified  CaZn02  method,  which 
is  described,  show  the  occurrence  of-3*l — 3*8  mg.  of 
Zn  per  1.  in  French  sea- waters  containing  32-4 — 38*8 
g.  per  1.  of  total  solids.  The  Dead  Sea  contains  4*37 
mg.  of  Zn  per  1.,  with  a  total  solid  content  of  236  g. 
per  1. ;  the  lack  of  proportionality  suggests  that  the 
origin  of  the  Dead  Sea  is  different  from  that  of  the 
Mediterranean.  A.  J.  E.  W. 

Plankton  and  properties  of  the  surface  waters 
of  the  Puget  Sound  region.  T.  G.  Thompson  and 
L.  D.  Phifer  (Univ.  Wash.  Publ.  Oceanography,  1936, 
1,  111 — 134). — Data  are  recorded.  Ch.  Abs.  (e) 

M 

Distribution  of  phosphates  in  the  sea-water 
of  the  N.E.  Pacific.  I.  Igelsrud,  R.  J.  Robinson, 
and  T.  G.  Thompson  (Univ.  Wash.  Publ.  Oceano- 
graphy,  1936,  3,  1 — 34). — Data  are  recorded  and  dis¬ 
cussed.  Ch.  Abs.  (e) 

Formation  of  Widmanstatten  figures  in 
meteorites.  E.  A.  Owen  (Nature,  1938,  142, 
999 — 1000). — Conclusions  reached  from  an  investig¬ 
ation  of  the  system  Ee-Ni  and  of  the  structure  of 
Ee-Ni  meteorites  are  summarised.  L.  S.  T. 

Formation  of  Widmanstatten  figures  in 
meteorites.  S.  W.  J.  Smith  and  J.  Young  (Nature, 
1938,  142,  1162). — Owen’s  conclusions  (preceding 
abstract)  are  criticised.  The  heating  produced  by 
passage  through  the  atm.  is  insufficient  to  affect  the 
structure  of  the  meteorite  at  a  depth  >0*5  in.,  and 
the  Widmanstatten  structure  must  have  been  present 
in  the  meteorite  before  it  passed  through  the  atm. 

L.  S.  T. 


N’Goureyma  meteoric  iron.  R.  Bedford 
(Nature,  1938,  142,  1161 — 1162). — A  transverse  sec¬ 
tion  of  this  Ee  shows  only  a  narrow  alteration  zone 
at  the  surface  and  affords  no  evidence  that  the  internal 
structure  is  due  to  softening  or  melting  in  its  passage 
through  the  atm.  Two  possible  explanations  of  the 
structure  of  this  meteorite  are  discussed. 

L.  S.  T. 

Evaluation  of  the  earth’s  temperature  arising 
from  radioactivity.  A.  N.  Lowan  and  E.  King 
(Physical  Rev.,  1938,  [ii],  54,  1109— 1110).— Mathe¬ 
matical.  N.  M.  B. 

Application  of  to  speleology.  M.  Deribere 
(Ann.  Chim.  Analyt.,  1939,  [iii],  21,  5 — 7 ;  cf.  A., 
1936,  1482). — The  significance  of  the  pK  vals.  of 
various  argillaceous  sedimentary  beds  with  respect  to 
their  formation  is  discussed.  E.  H.  S. 

Application  of  the  helium  method  to  granites. 

N.  B.  Keevtl  (Trans.  Roy,  Soc.  Canada,  1938,  [iii], 
32,  IV,  123 — 150). — Rock  powders  appear  to  lose  none 
of  their  He  on  keeping  in  air,  and  the  He  does  not 
tend  to  diffuse  to  a  uniform  concn.  throughout  the 
rock,  but  remains  closely  associated  with  its  parent 
minerals  (cf.  also,  A.,  1939, 1,  106).  Certain  minerals 
such  as  felspar  seem  to  have  lost  some  He  during  their 
geologic  life.  Methods  for  the  determination  of  He, 
thoron,  and  Rn,  after  fusion  of  the  rock  with  Na2C03, 
are  described.  Data  on  the  trustworthiness  of  the 
He  method  recorded  for  various  rocks  show  that 
within  fairly  wide  limits  there  is  no  marked  effect  of 
grain-size,  texture,  or  composition.  Pegmatites  may 
yield  anomalous  results,  and  granites  yield,  on  the 
whole,  a  lower  He  index  of  age  than  basalts.  The 
same  age  can  be  obtained  for  samples  taken  from  an 
igneous  mass  at  depths  between  2  and  600  ft.  from  a 
fresh  glaciated  surface.  The  three  methods  of  deter¬ 
mining  the  He  age  agree  and  compare  favourably 
with  the  geological  succession  found  from  field 
evidence.  The  activity  found  from  separate  Rn  and 
thoron  measurements  agrees  with  the  direct  a-particle 
count  by  the  method  of  Evans  and  Goodman  (A., 
1938,  I,  584).  The  He  ages  of  granites  and  basic 
rocks  from  various  localities  are  tabulated.  As  at 
present  developed  the  He  method  can  distinguish 
between  the  ages  of  fresh  similar  type  igneous  rocks 
to  within  10  or  20%,  L.  S.  T. 

Katanga  atacamite.  J.  Thoreau  and  J.  Ver- 
hulst  (Bull.  Acad.  roy.  Belg.,  1938,  [v],  24,  716 — 720). 
— Atacamite  associated  with  gerhardtite  as  an  in¬ 
clusion  in  cuprite  from  the  Likasi  mine  has  a0  6*01, 
b0  9*13,  and  c0  6*84  a.  The  unit  cell  contains 
2[CuC12,3Cu(OH)2].  Laue  data  are  given.  L.  S.  T. 
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Geochemical  interpretation  of  the  quaternary 
formations  of  Grotta  Romanelli  (Terra 
d'Otranto).  I.  Data  and  methods  of  investig¬ 
ation.  II.  Colloidal  complexes.  G.  A.  Blanc 
[with  T.  Mantovani]  (Atti  R.  Accad.  Lincei,  1938,  [vi], 
27,  189 — 197;  28,  75 — 84). — I.  The  origin  of  these 
formations  is  discussed  and  methods  of  separating 
the  detritic  and  colloidal  complexes  are  described. 

II.  Chemical  analyses  are  recorded  of  the  inorg. 
colloidal  complexes  separated  from  the  material 
found  at  different  levels  in  the  deposit  in  the  grotto. 

0.  J.  W. 

Correlation  of  some  acid  members  with  the 
auriferous  quartz  veins  in  association  with 
Dharwar  formations  in  the  western  portion  of 
the  Raichur  Doab.  S.  K.  Mukherjee  (J.  Hyder¬ 
abad  Geol.  Survey,  1938,  3,  50 — 88). — The  character¬ 
istics  and  Au  content  of  the  quartz  veins  of  the 
Dharwar  belt  and  the  origin  of  the  Au  are  discussed. 

L.  S.  T. 

Marble  deposits  near  Yellandu  in  Warangal 
district.  S.  Kazim  and  C.  Mahadevan  (J.  Hyder¬ 
abad  Geol.  Survey,  1938,  3,  114 — 122). — Deposits  of 
white,  grey,  and  yellow  marble  occurring  4  miles  N. 
of  Yellandu  are  described,  and  their  economic  possi¬ 
bilities  discussed.  Chemical  analyses  are  recorded. 

L.  S.  T. 

Caesium  and  lithium  in  the  Ilmen  range  in  the 
Urals.  A.  E.  Sosedko  (Compt.  rend.  Acad.  Sci. 
U.R.S.S.,  1938,  20,  311- — 313). — A  mineral,  reported 
from  the  pegmatites  of  the  Ilmen  range,  contains  a 
high  concn.  of  Cs  and  Rb  and  a  quantity  of  rare 
alkalis  >  that  in  amazonite.  0.  D.  S. 

Mineralogy  of  three  sulphate  deposits  [Chu¬ 
quicamata,  Quetena,  and  Alcaparrosa]  of  nor¬ 
thern  Chile.  M.  C.  Bandy  (Amer.  Min.,  1938,  23, 
669 — 760). — The  sulphate  and  chloride  minerals  are 
described,  and  their  paragenesis  and  the  geochemistry 
of  their  formation  discussed.  The  oxidation  of  pyrite 
is  the  fundamental  reaction  in  the  formation  of  the 
sulphates  found  in  these  deposits.  Seventy-six 
minerals,  including  bandylite,  antofagastite,  leighton- 
ite,  ungemachite,  lindgrenite,  metasideronatrite  (I), 
parabutlerite  (II),  szomolnokite  (III),  pickeringite  (IV), 
rhomboclase  (V),  botryogen  (VI),  lapparentite  (VII), 
and  natrojarosite  (VIII),  are  described.  (I)  from 
Chuquicamata  is  orthorhombic  with  a  :  b  :  c  — 
0*4571  :  1  :  0*1187,  p  2*46,  hardness  2*5,  na  1*543, 

575,  ny  1*634,  and  a  chemical  analysis  [E.  P. 
Henderson]  corresponding  with  the  formula 
Na4Fe2(S04)4(0H)2,3H20.  (II)  from  Alcaparrosa  is 
orthorhombic  with  a  :  b  :  c  —  0*7310  :  1  :  0*7218,  p 
2*55,  hardness  2*5,  na  1*598,  n$  1*663,  ny  1*737,  and  a 
chemical  analysis  [E.  P.  Henderson]  corresponding 
with  the  formula  Fe(S04)(0H),2H20.  Hew  crystallo¬ 
graphic  data  for  (in),  (IV),  (V),  (VI),  (VII),  and 
(VIII)  are  recorded.  (IV)  from  Quetena  has  a  :  b  :  c= 
0*8655 : 1 :  0*2551,  p  96q  33*5',  a0  20*8, 60  24*2,  c0  6*17  a., 
P  95°+ ,  a0:b0:  c0  0*860  : 1 :  0*255,  with 

Mg4Al8(S04)16,88H20  per  unit  cell,  space-group 
P2/m,  p  1*73,  hardness  1*5,  na  1*475,  n$  1*480,  ny  1*483. 
A  chemical  analysis  [F.  A.  Gonyer]  is  given. 
Halotrichite  from  Chuquicamata,  monoclinic,  has  o0 
20*47,  60  24*24,  c0  6*167  a.,  p  100-6°±1°,  with 


Fe4Al8(S04)16,88H20  per  unit  cell,  p  1*895,  hardness 
1*5,  na  1*480,  np  1*486,  ny  1*490.  A  chemical  analysis 
[F.  A.  Gonyer]  is  recorded.  Chemical  analyses  of 
ferrinatrites  and  leucoglaucite,  of  metavoltine  and 
related  minerals,  of  copiapite,  and  of  botryogen  are 
compared.  L.  S.  T. 

Minerals  associated  with  hilgardite  [in  the 
Choctaw  salt  dome].  C.  S.  Hurlbut,  jun.,  and 
R.  E.  Taylor  (Amer.  Min.,  1938,  23,  898 — 902;  cf. 
A.,  1938,  I,  50). — The  minerals  in  the  insol.  residue 
from  this  dome,  viz.,  anhydrite,  dolomite,  magnesite 
in  well-developed  crystals,  boracite,  danburite,  etc., 
are  described.  L.  S.  T. 

Petrological  studies  in  the  Harlech  Grit  series 
of  Merionethshire.  III.  Development  of  pyrite 
in  the  grits  and  mudstones.  A.  W.  Woodland 
(Geol.  Mag.,  1938,  75,  529—539 ;  cf.  A.,  1939, 1, 109). 
— In  the  grits  pyrite  (I)  occurs  associated  with  rocks 
of  practically  all  grades,  and  in  the  mudstones  it  is 
cone,  into  layers.  The  zones  of  authigenous  minerals 
which  surround  (I)  crystals  are  described.  The 
crystallisation  of  the  (I)  is  discussed.  Since  this  is 
always  accompanied  in  these  rocks  by  the  separation 
of  magnetite,  a  reaction  of  the  type  6FeS  +  202  = 
3FeS2  +  Fe304  is  probable.  L.  S.  T. 

Structures  of  kaolin  and  talc-pyrophyllite 
hydrates,  and  their  bearing  on  water  sorption 
of  the  clays.  S.  B.  Hendricks  and  M.  E.  Jeffer¬ 
son  (Amer.  Min.,  1938,  23,  863 — 875). — Vermicuhtes, 
montmorillonite,  and  hydrated  halloysite  contain 
layers  of  H20  mols.  joined  into  extended  hexagonal 
nets.  The  stability  of  the  layer  arises  from  the 
attraction  between  H  atoms  of  the  H20  mols.  and 
neighbouring  0  ions  of  the  silicate  layers,  or  0  atoms 
of  other  H20  mols.  in  the  net.  Diagrams  illustrating 
the  combination  of  H20  and  vermiculite  (I)  layers  by 
binding  through  H,  combined  H20  layers  in  partly- 
dehydrated  (I),  the  probable  structure  of  multiple 
H20  layers  on  the  surfaces  of  clays,  the  probable  type 
of  linking  between  OH  groups  in  the  [(0H)4Al2Si205]n 
layers  of  the  kaolin  minerals,  and  the  structure  of 
hydrated  halloysite  are  reproduced  and  discussed. 
The  H20- sorptive  properties  of  clays  are  considered 
as  arising  from  the  formation  of  successive  layers  of 
the  above  type  over  the  surfaces.  L.  S.  T. 

Crystal  structure  of  vermiculites  and  mixed 
vermiculite-cblorites.  S.  B.  Hendricks  and  M.  E. 
Jefferson  (Amer.  Min.,  1938,  23,  851—862). — A 
Weissenberg  study  gives  a0  5*33,  b0  9*18,  c0  28*85  a., 
(3  93°  15'  for  vermiculites.  A  Fourier  analysis  of  the 
reflexions  leading  to  the  electron  distribution  normal 
to  (001)  verifies  the  structure  advanced  previously 
by  Gruner  (A.,  1935,  841)  in  that  it  requires  inter¬ 
leaving  of  layers  containing  H2O  mols.  with  silicate 
layers  similar  to  those  of  talc.  Many  minerals  de¬ 
scribed  previously  as  vermiculites  are  mixed  vermicul- 
ite-chlorites  similar  to  the  mixed  vermiculite-micas 
described  by  Gruner.  L.  S.  T, 

Thaumasite  from  the  Ducktown  district,  Ten¬ 
nessee.  W.  T.  Schaller  (Amer.  Min.,  1938,  23, 
876 — 880). — An  unusual  form  of  thaumasite  occurring 
as  small  tuffs  of  radiating  crystals  is  described. 

L.  S.  T. 
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Tarbuttite.  W.  E.  Richmond  (Amer.  Min.,  1938, 
23,  881 — 893). — X-Ray  and  morphological  data  for 
tarbuttite  (I)  from  Broken  Hill,  N.  W.  Rhodesia,  are 
recorded.  (I)  has  a  :  b  :  c  =  0*6296  :  1  :  0*5971,  a 
S9°  374',  P  91°  284',  y  107°  41',  nx  1-660,  nY  1*705,  nz 
1*713  (all  d=0*003).  Weissenberg  photographs  give 
a0  8-097,  b0  12-91,  c0  7*688  a.,  a  89°  344',  p  91°  35£\ 
y  107°  47'.  The  vol.  of  unit  coll  is  765  a.3,  and  mol. 
wt.  1924.  The  unit  cell  is  16Zn0,4P205,4H20  or 
8[Zn2P04(0H)].  L.  S.  T. 

Hydrothermal  alteration  in  the  rocks  of 
Pigeon  Point,  Minnesota.  E.  S.  Bastin  (J. 
Gool.,  1938,  46,  1058— 1072).— The  diabases,  the 
granites,  and  the  sediments  of  the  Rove  formation 
are  described,  and  the  metam orphic  alterations  that 
have  occurred  in  them  are  discussed.  L.  S.  T. 

Cadmium  in  smithsonite  from  New  Mexico. 
W.  T.  Schaller  and  J.  G.  Fairchild  (Amcr.  Min., 
1938,  23,  894 — 897). — Smithsonite  from  the  Kelly 
Mine,  Socorro  Co.,  New  Mexico,  contains  from  0*40 
to  0*56%  Cd,  which  can  be  present  as  CdS  or  CdC03, 
in  its  various  layers.  Cd  may  be  present  in  smith¬ 
sonite  more  often  than  is  commonly  supposed. 

I .  S  .  I . 

Igneous  rocks  from  the  Abercorn  and  Kasama 
districts,  N.  Rhodesia.  T.  Deans  (Geol.  Mag., 
1938,  75,  547—558),  L.  S.  T. 

Leucite  rocks  of  the  active  volcano  Batoe  Tara 
(Malay  archipelago).  H.  A.  Brouwer  (Proc.  K. 
Akad.  Wetensch.  Amsterdam,  1939,  42,  23 — 29). — 
The  rocks  of  the  volcano  can  be  classified  :  (i)  lcucite- 
basanite  lavas,  (ii)  leucito-basanito  dykes,  and  (iii) 
young  biotite-leucite-tephrites.  Their  constituents, 
microscopic  structure,  and  chemical  analyses  are 
given.  W.  R.  A. 

Felspars  from  pegmatites  of  Kodarma, 
Bihar.  N.  L.  Sharma  (Proc.  Indian  Acad.  Sci., 
1938,  8,  B,  266- — 279). — Two  phases  in  the  formation 
of  felspars  represented  by  orthoclase  and  microcline 
perthites  and  by  albite-oligoclase  respectively  are  ex¬ 
plained  by  the  differentiation  of  granitic  residues  into 
K-  and  Na-rich  fractions.  A.  G.  P. 

Two  minettes  from  Val  Nambrone  (Adamello 
group).  M.  Fenoglio  (Atti  R.  Accad.  Lincei,  1938, 
[vi],  28,  100 — 106). — Chemical  analyses  and  petro¬ 
graphic  data  of  two  minettes  from  this  region  are 
recorded.  O.  J.  W. 

Nature  and  composition  of  the  organic  matter 
of  North  African  phosphates.  Gafsa  phosphate. 

V.  Vincent  and  P.  Boischot  (Compt.  rend.,  1938, 
207,  1248 — 1249).- — Gafsa  phosphates  treated  with 
dil.  HC1  liberate  org.  material,  which  gives  a  colour 
reaction  for  cellulose,  and  reacts  with  alkalis  to  the 
same  degree  as  humus.  Its  N  content  (2*89%) 
resembles  that  of  turf  and  acid  soils,  but  it  contains 
more  Et20-sol.  material,  acids,  and  org.  P.  It  con¬ 
tains  no  cellular  elements  but  the  org.  coating  of  the 
P04'"  granules  is  probably  mainly  of  vegetable  origin, 

J.  L.  D. 

Cannizzarite  and  bismuthinite  from  Vulcano, 
Lipari  Islands.  C.  W.  Wolfe  (Amer.  Min.,  1938, 


23,  790 — 798). — Cannizzarite  (I),  p  4*8,  hardness  2 — 3, 
has  aQ  11*73,  b0  14*47,  c0  4*076  a.,  aQ  :  b0  :  c0  — 
0*8106  :  1  :  0*2817,  (goniometer)  a  :  b  :  c  =  0*8050  :  1  : 
0*2828;  space-group  D\\ — Pnam .  A  new  chemical 
analysis  [F.  A.  Gonyer]  gives  the  formula  Pb3Bi5S11. 
Bismutoplagionite  and  (I)  appear  to  be  identical. 
Bismuthinite  from  Vulcano  has  a  :  b  :  c  =  0*9862  :  1  : 
0*3498,  p  6-46  (calc.  6*81),  and  Bi  80*29,  Fe  0*38,  Pb, 
Sb,  As,  each  0*00,  S  19*48,  total  100*15%  [analyst, 
F.  A.  Gonyer],  L.  S.  T. 

Crystallography  of  lanarkite.  W.  E.  Rich¬ 
mond  and  C.  W.  Wolfe  (Amer.  Min.,  1938,  23,  799— 
804). — Lanarkite,  Pb2S05,  from  the  Susanna  Mine, 
Scotland,  has  (X-rays)  a0  13*73,  b0  5*68,  c0  7*07  a.,  p 
116°  13' ;  space-group  Clh  — *  C2  jm,  ?ix  1*928,  nY  2*007, 
nz  2*036  (all  d=0*003).  Morphological  data  are  re¬ 
corded  and  discussed,  p  is  6*92,  and  with  the  cell  vol. 
494*4  gives  a  unit  cell  PbeS4O20.  L.  S.  T. 

Paragenesis  of  the  Center  Strafford,  New 
Hampshire,  pegmatite.  G.  Switzer  (Amer.  Min., 
1938,  23,  811 — 820). — This  pegmatite  has  intruded 
gneissic  rock  and  the  main  body,  composed  of  micro¬ 
cline  and  quartz,  has  formed  by  crystallisation  of  a 
rest-magma.  The  complex  constituents  have  been 
introduced  by  an  extensive  replacement  process. 
Beryl,  triphylite,  graftonitc,  manganapatite,  and 
albite  were  the  first  of  these,  and  were  introduced 
apparently  by  vapours  or  solutions  rich  in  volatile 
constituents.  After  these,  rhodochrosite,  muscovite, 
garnet,  loellingitc,  etc.  were  deposited  by  true  hydro- 
thermal  solutions.  Later,  the  earlier-formed  phos¬ 
phates  were  altered  to  vivianite,  eosphorite,  heterosito, 
etc.  These  minerals  are  described  and  chemical 
analyses  [F.  A.  Gonyer]  of  triphylite  and  loellingitc 
are  given.  L.  S.  T. 

Pollucite  [and  petalite].  W.  E,  Richmond  and 

F.  A.  Gonyer  (Amer.  Min.,  1938,  23,  783 — 789). — 

Replacements  of  petalite  (I)  by  pollucite  (II)  and 
quartz  at  Greenwood,  Maine,  are  described.  (I)  from 
this  locality  has  1*507,  p  2*68,  and  a0  (X-rays) 
13*64.  Data  showing  the  decrease  in  n  with  a  decrease 
in  Cs  content  are  given  for  (II)  from  other  localities. 
Two  new  chemical  analyses  for  (II)  are  given,  and 
comparison  with  other  analyses  establishes  the 
generalised  formula  Cs14+a:Al14(AlJ.Si)34Ofl6,4 — 9II20, 
■where  x  is  1,  2,  or  3.  The  amount  of  H20  is  inversely 
cc  the  Cs20  content.  (I)  from  Greenwood  is  ex¬ 
ceptionally  pure,  and  the  new  analysis  agrees  with 
the  formula  LiAlS4O10.  (II)  from  Leominster,  Mas¬ 
sachusetts,  has  1*520,  p  2*89.  A  chemical  analysis 
is  given.  L.  S.  T. 

Basic  problems  of  origin  of  petroleum.  K. 
Krejci-Graf  (lime  Congr.  Mond.  P6trole,  1937,  1, 
361 — 365). — A  crit.  review.  R.  B.  C. 

Physical  chemistry  and  the  origin  of  petroleum, 

G.  R.  Schultze  (lime  Congr.  Mond.  P5trole,  1937, 

lj  367 — 370). — A  review.  R.  B,  C. 

Petroleum  cannot  be  generated  in  limestones . 

H.  von  Hettinga  Tromp  (lime  Congr.  Mond.  Pdtrole, 

1937,  1,  371 — 381). — A  crit.  review.  R.  B.  C. 
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Wave-length  measurements  of  deuterium  and 
hydrogen  Balmer  lines.  I.  V.  Tscherniaev 
(Compt.  rend,  Acad.  Sci.  U.R.S.S.,  1938,  20,  431 — 
433). — Measurements  of  the  first' 10  lines  of  the  Balmer 
series  of  D  and  H  are  recorded.  The  vals.  of  Ryd¬ 
berg’s  const,  differ  slightly  from  those  previously 
obtained  from  measurements  of  the  fine  structure  of 
Ha  and  Da  lines.  J.  A.  K. 


Influence  of  noble  gases  on  the  intensity  of 
lines  of  hydrogen  and  deuterium  Balmer  series. 
II.  V.  Tscherniaev  (Compt.  rend.  Acad.  Sci. 
U.R.S.S.,  1938,  20,  435—436;  cf.  A.,  1938, 1,  432).— 
Addition  of  He  to  a  discharge  in  H2  and  D2  caused  an 
increase  in  the  relative  intensity  of  the  D  lines,  whilst 
H20,  Ne,  and  A  were  practically  without  influence. 


J.  A.  K. 

Continuous  spectra  of  H2  and  D2.  H.  M.  James 
and  A.  S.  Coolie ge  (Physical  Rev.,  1939,  [ii],  55, 
184 — 190). — Mathematical.  A  complete  theoretical 
calculation  is  given  and  the  accuracy  of  the  Franck- 
Condon  approximation  is  examined.  N.  M.  B. 


Fine  structure  of  the  line  X4686  of  ionised 
helium.  D.  Y.  Chu  (Physical  Rev.,  1939,  [ii],  55, 
175 — 180). — The  fine  structure  of  X4686  of  ionised  He 
emitted  from  a  hollow- cathode  discharge  tube  cooled 
by  liquid  air  was  measured  with  a  Fabry-Perot  inter¬ 
ferometer  and  the  formula  for  the  pattern  obtained, 
expressed  in  Fourier  series,  was  applied  in  the  analysis. 
Of  the  8  components  predicted  by  theory,  4  were 
observed,  and  the  remaining  weak  ones  were  inferred 
from  the  pattern  to  be  present.  Relative  intensities 
and  positions  of  the  8  components  agreed  with  theory. 
The  separation  of  the  two  strongest  components  was 
0-4529^:0-0109  cm.-1,  and  the  calc.  Rydberg  const,  for 
He  was  109,722*430±0030.  N.  M.  B. 


Influence  of  the  fine  structure  on  the  Stark 
effect  of  ionised  helium.  H.  Kijbota  (Bull.  Inst. 
Phys.  Chem.  Res.  Japan,  1939,  18,  9 — 14). — A  com¬ 
parison  between  observed  and  calc.  vals.  *  D.  F.  R. 

V 

Concentration  of  the  15N  isotope  and  some 
spectroscopic  investigations  on  15N.  H. 
Kruger  (Z.  Physik,  1939,  111,  467— 474).— An 
elaboration  of  the  preliminary  note  (A.,  1938,  I,  426). 

H.  C.  G. 

Dellinger  phenomenon.  J.  Kaplan  (Physical 
Rev.,  1939,  [ii],  55, 110). — By  varying  the  magnitude 
of  the  current  in  the  exciting  discharge  in  the  high- 
pressure  N2  afterglow  it  is  found  that  the  three 
“  connected”  features,  the  Goldstein-Kaplan  bands,  the 
N2+  auroral  bands,  and  the  new  X  3246  bands,  decrease 
together  as  the  current  increases,  indicating  that  the 
two  first-named  systems  may  be  produced  by  re¬ 


combination  of  N2+  ions.  The  phenomenon  is 
analogous  to  that  postulated  in  the  ionosphere  by 
Dellinger  (cf.  J.  Appl.  Physics,  1937,  8,  732),  and  the 
associated  radiation  should  throw  light  on  the  mechan¬ 
ism  involved.  N.  M.  B. 

Second  Townsend  coefficient.  J.  Kaplan 
(Physical  Rev.,  1939,  [ii],  55,  111), — A  discussion  of 
the  energy  of  the  metastable  state  of  N2  and  the 
ionisation  potentials  of  N0  and  Hg  with  reference  to 
Bowls  (cf.  A.,  1938, 1,  167)“  N.  M.  B. 

Luminous  discharge  in  nitrogen  in  presence 
of  sodium  chloride.  G.  D£jardin  (Compt.  rend., 
1939,  208,  510 — 512). — A  discharge  in  N2  (1  mm.)  in 
an  electrodeless  Si02  tube  containing  NaCl  gives  a 
spectrum  containing  the  1,  2,  and  4P  N2,  N2+,  NOy, 
CN,  and  N  n  systems,  and  the  D  lines,  D2  being 
abnormally  intense.  Small  amounts  of  free  Na  are 
produced  by  the  discharge.  The  presence  of  active 
N  is  suggested.  At  8  mm.  pressure  the  CN  bands  are 
absent;  the  IP,  2 P,  and  NOy  intensities  are  aug¬ 
mented,  and  those  of  4P,  N2+,  and  the  D  lines  are 
reduced.  A.  J.  E.  W. 

Intensity  distribution  and  half-width  value  of 
neon  lines  especially  at  low  temperature.  K. 
Kramer  (Physikal.  Z.,  1939,  40,  81— 90).— The  in¬ 
tensity  distribution  and  half-width  vals.  of  the 
yellowish-red  Ne  lines  (5852 — 6678  a.)  have  been 
determined  at  liquid  air  temp.  Lines  due  to  a  com¬ 
bination  with  an  unstable  s2  term  have  a  larger  half¬ 
width  val.  than  those  involving  the  metastable  s3,  $4, 
and  $5  terms.  The  dispersion  width  of  the  s3,  $4,  and 
5 5  lines  is  very  small.  The  natural  width  of  the  $2  lines 
is  <7  mA.  A.  J.  M. 

Isotope  displacement  in  the  neon  spectrum. 
H.  Schober  (Physikal.  Z.,  1939,  40,  77 — 81). — The 
isotopic  displacement  of  a  large  no.  of  lines  in  the  Ne 
spectrum  has  been  recorded  with  particular  reference 
to  lines  with  high  principal  quantum  nos.  A‘.  J.  M. 

Dissymmetry  of  intensity  in  the  light  emission 
of  neon  and  argon  positive  rays.  H.  Angenetter 
and  H.  Verleger  (Physikal.  Z.,  1939,  40,  113 — 116). 
— The  dissymmetry  of  the  intensity  of  the  Ne  and  A 
lines  was  determined  for  the  positive  rays  of  these 
elements  in  tubes  containing  H2  and  He.  The  dis¬ 
symmetry  was  always  >  1 .  The  effect  depends  on  the 
type  of  line.  For  Ne  lines  Isj — 2 pk  (i  =  2 — 5, 
h  =  2 — 9)  with  He  as  colliding  gas,  the  ratio 
(I  =  intensity  at  angles  given)  is  1-2 — 1*3,  and  with 
H2  as  colliding  gas  it  is  1*2 — 1*7.  In  agreement  with 
former  experiments  on  the  polarisation  of  the  light 
emission  of  positive  rays,  the  effect  in  H2  is  >  in  He. 
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With  A,  the  intensity  in  H2  was  very  small.  For  the 
A  spark  lines  of  X  4266 — 4880  a.  and  He  as  colliding 
gas,  /45/135  was  T08 — 1-50  except  for  the  4s2Z)3 — 
4p2F4  line  where  the  polarisation  (/jj/ijJ  was  1-00  and 
/45/J135  was  0-95.  The  polarisation  was  smaller,  for 
H2  than  for  He  as  colliding  gas.  Similar  results  were 
obtained  for  some  arc  lines  of  A,  of  which  three  were 
investigated.  A.  J.  M. 

(A)  Quadratic  Zeeman  effect.  F.  A.  Jenkins 
and  E.  Segre.  (b)  Theory.  L.  I.  Schiff  and  H. 
Snyder  (Physical  Rev.,  1939,  [ii]  55,  52 — 58,  59 — 
63). — (a)  Using  a  cyclotron  magnet,  the  Zeeman  effects 
of  the  principal  series  lines  of  Na  and  K  in  the  range 
n  —  10 — 35  were  observed  in  absorption.  For  n  — 
12 — 20,  all  components  show  an  increasing  displace¬ 
ment,  oc  towards  short  XX.  This  quadratic 
Zeeman  effect  is  measured  and  compared  with  theory 
for  the  first  time,  and  shows  good  agreement  as  far  as 
n  —  20.  Perturbation  effects  for  n  >20  are  described 
and  discussed.  Beyond  n  =  28  the  broadening 
increases  until  the  lines  are  no  longer  distinguishable 
at.?&  =  35.  All  the  effects  are  compared  with  the 
theory  given  below. 

(b)  A  mathematical  theory  is  developed  and 
considered  in  relation  to  experiment.  N.  M.  B, 

Absorption  of  sulphur  vapour  in  the  visible 
[spectrum].  (Mule.)  N.  Morguleff  (Compt. 
rend.,  1939,  208,  273—275). — w  of  absorption  max. 
are  tabulated.  The  attribution  of  the  bands  to  the 
3S- — 3S  system  of  S2  (Rosen  and  Neven,  A.,  1938,  I, 
285)  is  confirmed.  Pronounced  perturbations  occur 
for  high  vals.  of  v'.  A.  J.  E.  W. 

Sensitised  fluorescence  of  potassium.  E.  H. 
Krause  (Physical  Rev.,  1939,  [ii],  55,  164—169).— 
The  fluorescence  radiation  resulting  when  a  mixture  of 
K  and  Hg  vapours  was  irradiated  with  light  from  a 
water-cooled  Hg  arc  contained  K  lines  as  well  as  two 
of  the  three  known  K2  absorption  bands  and  a  new 
band  with  a  max.  at  5721  a.  Elimination  of  the 
fluorescence  by  exposing  the  mixture  to  light  from  a 
hot  Hg  arc  or  to  light  from  which  all  XX  <2800  a.  had 
been  filtered  indicated  that  the  excitation  was  caused 
by  absorption  of  2536  A.  by  the  Hg.  Energy  con¬ 
siderations  show  that  the  K  ions  were  formed  by 
collisipns  of  the  second  kind  between  normal  atoms  of 
one  kind  and  excited  atoms  of  another  kind.  Further 
evidence  that  K  ions  were  formed  was  the  large 
increase  in  intensity  of  the  K  fluorescence  when  a  hot 
filament  to  supply  electrons  was  introduced  into  the 
fluorescing  region,  the  intensity  increasing  with 
filament  temp,  N.  M.  B. 

Hyperfme  structure  of  Mn  I  and  nuclear 
magnetic  moment.  R.  A.  Fisher  and  E.  R.  Peck 
(Physical  Rev.,  1939,  [ii],  55,  270—276;  cf.  White, 
A.,  1930,  970). — From  available  data  and  new 
measurements  of  the  structure  of  the  green  lines  of 
Mm,  24  hyperfine  interval  factors  are  determined. 
Formulae  for  these,  derived  by  the  method  of  energy 
sums,  are  in  fair  accord  with  much  of  the  data.  The 
approx,  magnetic  moment  of  55Mn  is  3-0  nuclear 
magnetons.  “  N.  M.  B. 

Molecular .  spectrum  of  selenium.  B.  Rosen 
(Physica,  1939,  6,  205 — 21S). — The  absorption  and 


emission  spectra  of  Se2  have  been  re-investigated. 
Data  are  recorded  for  the  principal  system,  probably 
3S — 3£,  to  which  all  the  bands  between  2800  and 
5200  A.  belong,  except  the  broad  diffuse  bands  in  the 
visible.  Predissociation  occurs  in  the  bands  v'  =  10 — 
14  and  >22.  L.  J.  J. 

Effect  of  solvents  on  the  continuous  absorption 
spectrum  of  bromine.  R.  G.  Aickin,  N.  S.  Bay- 
liss,  and  A.  L.  G.  Rees  (Proc.  Roy.  Soc.,  193S,  A,  169, 
234—245). — The  visible  and  ultra-violet  absorption 
spectrum  of  Br  was  studied  in  the  following  solvents  : 
H20  (2n-H2S04),  cyclohexane,  CHC13,  CC14,  C6H6, 
PhCl,  PhMe.  The  weak  ultra-violet  absorption  of 
gaseous  Br  is  increased,  particularly  by  the  aromatic 
solvents.  A  displacement  of  the  max.  is  also  observed. 

G.  D.  P. 

41  Forbidden1'  lines  in  the  Tel  spectrum. 
H.  Niewodniczanski  and  F.  Lipinski  (Nature,  1938,. 
142,  1160). — The  forbidden  lines  5420,  4309,  and 
7909  a.  in  the  Tei  spectrum  are  obtained  in  the 
electrodeless  discharge  of  Te  vapour  of  suitable  concn. 
heated  to  900°  in  presence  of  He,  and  especially  of  A. 
In  absence  of  He  or  A,  only  the  line  5420  a.  is  obtained. 
The  measured  XX  agree  with  those  calc,  from  the 
known  vals.  of  spectral  terms.  L.  S.  T. 

Spectrum  of  tellurium  in  the  extreme  ultra¬ 
violet.  L.  Bloch  and  E.  Bloch  (Compt.  rend., 
1939,  208,  336 ;  cf.  A.,  1937, 1,  335). — XX  and  intensi¬ 
ties  of  108  lines.  (110 — 233  a.)  in  the  spectrum  of  an 
electrodeless  discharge  in  Te  vapour  are  tabulated. 

A.  J.  E.  W. 

Second  spectrum  of  xenon.  C.  J.  Humphreys 
(J.  Res.  Nat.  Bur.  Stand.,  1939,  22,  19: — 53). — Be¬ 
tween  2200  and  10,200  a.  the  spectrum  of  Ne  excited  in 
condensed  Geissler-tube  discharges  contains  ~2600 
lines.  Of  these  lines  1200  belong  to  Ne  n,  and  their  XX 
and  relative  intensities  are  recorded.  633  lines  are 
classified  as  transitions  between  103  energy  levels,  75 
of  which  are  identified  with  quantum  nos.  and  electron 
configurations.  W.  R.  A. 

Hyperfine  structure  of  gold.  R.  M.  Elliott 
and  J.Wulff  (Physical  Rev.,  1939,  [ii],  55,  170 — 175). 
— Investigations  in  the  region  2300 — 6300  a.  showed 
splitting  for  >  8  lines  of  Au  I,  but  no  resolution  of  Au  n‘ 
lines.  From  the  four-component  structure  of  the  lines 
4437  and  4607  a.  the  nuclear  moment  is  3/2;  the 
magnetic  moment  determined  from  the  splitting  of  the 
unreversed  resonance  fine  2428  a.  is  0-195  nuclear 
magneton.  The  estimated  splitting  of  the  aP1/9  level 
is  in  approx,  agreement  with  that  calc,  from  the  2#I/a 
level.  No  indication  of  any  abnormally  large  2P1/2 
separation  or  of  any  isotope  shift  was  found. 

N.  M.  B. 

Merging  of  spectral  lines  in  radiation  from  the 
high-pressure  mercury  discharge  in  relation  to 
power,  pressure,  and  tube  diameter.  J.  Kern 
and  P.  Schulz  (Z.  Physik,  1939,  111,  454--166).— 
Merging  of  the  lines  5770/91,  3650/55/63,  5461,  and 
43 5S  A.  was  followed  through  alterations  in  the  power 
dissipated,  diameter  of  tube,  pressure,  and  temp,  and 
width  of  the  arc.  Results  are  discussed.  H.  C.  G. 

Discharge  potential  of  pure  mercury  vapour.. 
R.  Grigorovici  (Z.  Physik,  1939,  111,  596r— 616). — 
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Discharge  potentials  for  Hg  vapour  between  plane 
parallel  electrodes  are  measured  using  Pt,  Ee,  Al,  and 
Hg  as  cathode.  Conditions  in  the  vapour  and  at  the 
cathode  surface  are  discussed.  L.  G.  G. 

Effect  of  magnetic  field  on  mercury  discharge 
radiation.  II.  V.  Eabrikant  and  G.  Rochlin 
(Compt.  rend.  Acad.  Sci.  U.R.S.S.,  1938,  20,  437 — 
440;  cf.  A.,  1938,  I,  486). — Longitudinal  magnetic 
fields  cause  the  Hg  discharge  column  to  contract  in 
diameter.  The  calc.  max.  density  of  electrons  lies  at 
some  distance  from  the  axis  of  the  discharge. 

J.  A.  K. 

Far  ultra-violet  spectrum  of  thallium.  L. 
Bloch,  E.  Bloch,  and  R.  Walden  (J.  Phys.  Radium, 
1939,  [vii],  10,  49 — 59). — The  XX  and  relative  intensi¬ 
ties  of  the  lines  found  in  the  ultra-violet  spectrum  of 
T1  between  1400  and  200  a.  are  listed.  The  majority 
are  due  to  T1  xv  and  higher  orders,  whilst  the  rest  are 
due  to  T1  xi  and  T1  m.  W.  R.  A. 

Tables  facilitating  calculation  of  line  absorp¬ 
tion  coefficients.  E.  Hjerting  (Astrophys.  J., 

1938,  88,  508— 515).  L.  S.  T. 

Perturbations  between  2-terms  of  different 
multiplicity.  A.  Bud6  and  I.  KovAcs.  Perturb¬ 
ations  between  2-terms  of  like  multiplicity. 
I.  Kovacs  (Z.  Physik,  1939,  111,  633—639,  640— 
649).— Continuations  of  work  already  noted  (A.,  1938, 
I,  383).  L.  G.  G. 

Electron  temperature,  Tef  in  an  alternating- 
current  positive  column  discharge  (50  periods 
per  second).  Results  for  neon.  W.  Uyterhoe- 
ven  and  C.  Verburg  (Compt.  rend.,  1939,  208,  269 — 
271 ;  cf.  A.,  1939,  I,  114). — The  variation  of  Te  with 
the  phase  angle  is  parallel  to  that  of  the  p.d.  across  the 
discharge  tube.  T0  varies  slightly  with  the  distance 
from  the  axis  of  the  column.  A.  J.  E.  W. 

Electric  sparks  and  their  use  for  the  excitation 
of  spectra.  H.  Kaiser  and  A.  Wallraff  (Ann. 
Physik,  1938,  [v],  34,297 — 340). — The  spark  discharge 
of  a  Eeussner  spark-producing  circuit  (A.,  1933,  920) 
has  been  investigated  by  cathode-ray  oscillograph  and 
by  rotating  mirror.  The  greater  part  of  the  radiation 
of  metal  particles  is  produced  in  clouds  of  metal  which 
evaporate  from  the  electrodes  after  the  first  discharge 
and  are  afterwards  uninfluenced  by  the  discharge. 
The  suitability  of  various  types  of  discharge  for 
spectralanalysis  is  discussed.  0.  D.  S. 

Ignition  process  of  the  electric  discharge  at 
atmospheric  pressure.  R.  Schade  (Z.  Physik, 

1939,  111,  437 — 449). — Theoretical.  The  Townsend 
theory  of  discharge  inception  is  in  contradiction  to  the 
measurements  of  Schofer.  An  alternative  mechanism 
is  advanced ;  it  involves  ionisation  in  the  gas  space 
with  liberation  of  electrons.  Electronic  collision 
produces  light  which  is  absorbed  at  the  cathode  sur¬ 
face  with  liberation  of  further  photo -electrons. 

H.  C.  G. 

Excitation  of  atoms  in  a  rare-gas  discharge. 
V.  Eabrikant  and  K.  Panevkin  (Compt.  rend.  Acad. 
Sci.  U.R.S.S.,  1938,  20,  441— 444).— A  discussion  of 
the  cause  of  the  max.  which  is  observed  in  the  concn. 
of  excited  atoms  in  a  rare-gas  discharge  when  the  c.d. 
is  increased.  J.  A.  K. 


Atmospheric  [light]  absorption.  I.  (Mme.) 

A.  Vassay  and  E.  Vassay  (J.  Phys.  Radium,  1939, 

[vii],  10,  75 — 81). — A  detailed  account  of  work  already 
noted  (cf.  A.,  1938, 1,  433).  W.  R.  A. 

Development  of  the  spark  discharge.  II. 
T.  E.  Allibone  and  J.  M.  Meek  (Proc.  Roy.  Soc.;, 
1938,  A,  169,  246—268 ;  cf.  A.,  1939,  I,  3).— Previous 
work  is  extended  to  pressures  of  air  between  76  and 
0*3  cm.  Hg.  The  discharge  is  photographed  with  a 
rotating  camera  and  simultaneous  records  of  the 
voltage  and  current  are  made  by  the  use  of  a  high¬ 
speed  cathode-ray  oscillograph.  A  no.  of  new  features 
of  the  negative  discharge  are  observed,  and  the  effect 
of  a  series  resistance  in  the  gap  is  investigated. 

G.  D.  P.  . 

Excitation  of  light  by  ionic  and  atomic  colli¬ 
sion,  W.  Maurer  (Physikal.  Z.,  1939,  40,  161 — 
181). — A  review  dealing  principally  with  the  form  of 
excitation  functions  for  ionic  and  at.  collisions,  excita¬ 
tion  of  light  by  protons,  by  the  H  and  D  isotopes,  and 
by  alkali  ions,  and  the  accuracy  of  the  spin  mainten¬ 
ance  law  for  collisions.  A.  J.  M. 

Fe  in  lines  in  stellar  spectra.  P.  Swings  and 

B.  Edlen  (Astrophys.  J.,  1938,  88,  618 — 621). — A 

term  analysis  of  the  Ee  hi  spectrum  in  the  ultra-violet 
has  been  made.  Several  Ee  iii  lines  are  present  in 
B-tvpe  stars,  in  both  emission  and  absorption.  The 
4:s~S  level  is  ^29,500  cm.-1  above  the  ground  level, 
giving  an  ionisation  energy  of  ~30*3  e.v.  from  the 
ground  level  a°B.  L.  S.  T. 

Red  auroral  lines  on  September  14 — 16th. 

C.  Stormer  (Nature,  1939,  143,  117). — Spectrograms 
showing  fairly  strong  auroral  lines  and  bands  with  the 
6300  a.  line  several  times  as  strong  as  the  green  line 
5577  a.  in  some  cases,  are  reproduced.  .  L.  S..  T. 

Theory  of  the  colours  of  reflexion  nebulae. 
L.  G.  Henyey  and  J.  L.  Greenstein  (Astrophys.  J., 
1938,  88,  580—604). — The  properties  of  small  particles 
are  derived  from  the  Mie  theory.  The  observed 
dependence  of  the  extinction  co'eff.  on  X  can  be 
explained  by  the  presence  of  metallic  particles  or  of  a 
mixture  of  dielectric  particles  of  various  sizes.  The 
albedo  of  metallic  particles  is  small  and  cc  X,  providing 
a  possible  test  for  the  existence  of  metallic  substances 
in  space.'  L.  S.  T. 

Physical  processes  in  gaseous  nebulae.  V. 
Electron  temperatures.  J.  G.  Baker,  D.  H. 
Menzel,  and  L.  H.  Aller  (Astrophys.  J.,  1938,  88, 
422 — 428 ;  cf.  A.,  1939,  I,  56).  L.  S.  T. 

Fine  structure  of  the  X-ray  absorption  edges 
of  aluminium  and  zinc.  J.  E.  Johnston  (Proc. 
Camb.  Phil.  Soc.,  1939,  35,  108— 113).— The  absorp¬ 
tion  curves  of  Al  and  Zn  foils  (lO^4 — 10~5  cm.  thick) 
obtained  by  evaporating  the  metal  in  vac.  on  a  layer  of 
celluloid  (about  40  a.  thick)  are  obtained  for  XX  between 
100  and  220  a.  A  condensed  spark  between  Cu  elec¬ 
trodes  was  used  as  a  radiation  source  because  the 
continuous  X-radiation  in  this  region  is  of  very  low 
intensity.  The  fine  structure  of  the  Al  L2Z  (X^^ 
170*5  a.)  and  Zn  J/23  (X^*.  139*0  and  143*9  a.)  absorp¬ 
tion  edges  are  recorded.  ‘  E.  J.  L. 

X-Rays  emitted  in  the  discharge  between 
external  electrodes  by  sustained  waves.  L. 
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Groven  (Compt.  rend.,  1939,  208,  182 — 183). — A 
high-frequency  electrodeless  discharge  in  Hg  vapour 
emits  X-rays,  which  are  shown  by  absorption  measure¬ 
ments  to  have  X  =  5*7a.,  in  approx,  correspondence 
with  the  Hg  M oq  and  M$x  lines.  On  reducing  the 
distance  between  the  electrodes  X  changes  abruptly  to 
3-5  a.  A.  J.  E.  W. 

Secondary  emission  of  beryllium.  R.  War- 
necke  and  (Mlle.)  M.  Lortie  (Compt.  rend.,  1939, 
208, 429 — 432). — The  secondary  emission  coeffs.  (8)  of 
thick  Be  layers  condensed  on  Ag,  Cu,  Ni,  Ta,  and  Mo 
have  been  studied.  The  max.  coeff.  (SM)  before  heat- 
treatment  shows  wide  variations  with  the  nature  of  the 
support.  On  heating  8U  increases  steadily,  and  after 
long  heating  (40  hr.)  at  700 — 850°,  reaches  a  stable  val., 
independent  of  temp.  (50 — 800°),  which  depends  on 
the  support  and  the  previous  history  of  the  specimen. 

A.  J.  E.  W. 

Surface  and  volume  photo-electric  emissions 
from  barium.  R.  J.  Cashman  and  E.  Bassoe 
(Physical  Rev.,  1939,  [ii],  55,  63 — 69). — Spectral  sensi¬ 
tivity  measurements  for  5000 — 2300  a.  were  made  on 
Ba  surfaces  prepared  by  fractional  distillation  in  a 
“gettered”  vac.,  and  results,  compared  with  the 
predictions  of  a  modification  of  Mitchell’s  square-top 
barrier  theory,  show  good  agreement  for  observed 
yields  in  the  range  5000 — 3000  A.  At  2967  A.  there  is 
an  abrupt  rise  in  the  experimental  curve,  attributed  to 
the  onset  of  the  vol.  photo-electric  effect,  and  con¬ 
tinuing  to  the  limit  of  the  measurements.  The  calc, 
threshold  (2950  or  3100  a.)  for  the  vol.  effect  agrees 
well  with  experiment.  N.  M.  B. 

Spark  breakdown  potentials  as  a  function  of 
the  product  of  the  pressure  by  the  plate  separ¬ 
ation  in  argon,  nitrogen,  and  hydrogen  for 
platinum  and  sodium  cathodes.  (Miss)  F. 
Ehrenkranz  (Physical  Rev.,  1939,  [ii],  55,  219 — 227). 
— Sparking  potential  curves  for  an  extended  range  of 
pressures  are  given  and  discussed  in  detail.  In  all 
cases  the  sparking  potentials  were  lower  for  a  Na- 
coated  Pt  cathode  than  for  a  clean  Pt  cathode. 

N.  M.  B. 

Origin  of  emission  centres  on  the  surface  of 
oxide  cathodes.  W.  Heinze  and  S.  Wagener  (Z. 
tech.  Physik,  1939,  20,  16 — 26). — The  emission  from 
cathodes  covered  with  a  mixture  of  rare-earth  oxides 
has  been  observed  by  means  of  an  electron  microscope, 
and  the  variation  with  previous  treatment  in  the  no. 
and  position  of  emission  centres  followed.  It  is  con¬ 
cluded  that  the  formation  of  the  centres  is  not  due  to 
gaseous  or  other  impurities,  or  to  variations  in  the 
thickness  and  porosity  of  the  oxide  layer,  but  is 
connected  with  the  roughness  and  the  crystal  orient¬ 
ation  of  the  layer.  O.  D.  S. 

Radius  of  the  electron.  J.  Yvon  (Compt.  rend., 
1939,  208,  432— 434).— Theoretical.  A.  J.  E.  W. 

Electron  temperature  (Te)  in  an  alternating 
current  (50  cycles  per  second)  positive  column 
discharge.  Measurements  in  a  neon-sodium 
mixture  (sodium- vapour  lamps).  W.  Uyter- 
hoeven  and  C.  Verburg  (Compt.  rend.,  1939,  208, 
503 — 506;  cf.  A.,  1939,  I,  114). — The  variation  of  TQ 


with  the  phase  angle  and  with  the  distance  from  the 
walls  of  the  discharge  tube  is  studied  and  discussed. 

A.  J.  E.  W. 

Interchange  energy  of  two  free  electrons. 
C.  A.  Ludeke  (Physical  Rev.,  1939,  [ii],  55,  315).— 
Mathematical.  N.  M.  B. 

Absence  of  polarisation  in  electron  scattering. 
M.  E.  Rose  andH.  A.  Bethe  (Physical  Rev.,  1939,  [ii], 
55,  277 — 289). — Mathematical.  In  an  attempt  to 
explain  the  discrepancy  between  Mott’s  theory  and 
observed  results  on  the  polarisation  of  electrons  in 
double  scattering,  the  depolarising  effect  of  multiple 
elastic  scattering,  of  inelastic  scattering  with  spin 
change  of  the  incident  electron,  and  of  exchange 
scattering  in  which  the  exchanged  electrons  have 
opposite  spins  is  investigated.  N.  M.  B. 

Primary  ionisation  with  fast  electrons  in 
nitrogen.  M.  D.  Borissov,  Y.  P.  Brailovski,  and 
A.  I.  Leiptjnski  (Compt.  rend.  Acad.  Sci.  U.R.S.S., 
1938,  21,  110 — 113). — The  primary  ionisation  pro¬ 
duced  by  fast  electrons  in  N2  has  been  investigated  by 
the  cloud  chamber  method.  The  curve  of  ionisation 
against  electron  velocity  is  of  the  same  shape  as  that 
given  by  the  theoretical  expression  derived  on  the 
basis  of  quantum  mechanics  and  relativity  by  Bethe 
et  al.  for  primary  ionisation  in  at.  H.  A.  J.  M. 

Ionisation  and  excitation  in  mercury  vapour 
produced  by  electron  bombardment.  W.  B. 
Nottingham  (Physical  Rev.,  1939,  [ii],  55,  203 — 219). 
A  special  apparatus  for  determining  ionisation  and 
excitation  in  Hg  vapour  and  allowing  evaluation  of  the 
electron  energy  from  an  accurately  known  magnetic 
field  and  the  dimensions  of  the  ion  chamber  is 
described  and  tested.  The  ionisation  probability 
function  has  important  max.  at  10-8  and  32  v.,  com¬ 
posite  character  is  shown  by  detailed  structure  over 
10-4 — 16  v.,  and  the  smooth  trend  of  the  curve  above 
16  v.  indicates  freedom  from  complication  for  high- 
energy  electrons.  The  study  of  photo-electric  currents 
gave  new  data  on  the  electronic  excitation  function  of 
the  23P1°,  3^!°,  and  43PX°  levels  of  the  Hg  atom,  show¬ 
ing  that  these  have  max.  in  their  probability  functions 
at  5*6,  8*9,  and  9*6  v.  N.  M.  B. 

Probability  of  ionisation  of  mercury  atoms  by 
collision  with  low-velocity  electrons .  M.  E.  Bell 
(Physical  Rev.,  1939,  [ii],  55,  201 — 202). — In  view  of 
divergent  data  as  to  the  true  form  of  the  ionisation 
probability  curve  in  the  neighbourhood  of  the  ionis¬ 
ation  potential  (cf.  Lawrence,  A.,  1927,  85 ;  Smith,  A., 
1931,  665)  curves  for  the  electron  velocity  distribution 
and  for  the  positive  ion  current  showing  the  onset  of 
ionisation  were  obtained.  Results  are  in  good  agree¬ 
ment  with  those  of  Lawrence.  N.  M.  B. 

Wave  functions  for  negative  ions  of  sodium 
and  potassium.  D.  R.  Hartree  and  W.  Hartree 
(Proc.  Camb.  Phil.  Soc.,  1938,  34,  550 — 558). — Solu¬ 
tion  of  Fock’s  equation  for  the  self-consistent  field 
with  exchange  indicates  that  the  negative  ions  Na"~  and 
K~  can  exist,  and  that  they  are  stable  and  not  liable  to 
autoionisation.  The  wave  functions  of  these  negative 
ions  are  required  in  the  calculation  of  at.  cross-sections 
for  the  capture  of  electrons  by  neutral  atoms. 

F.  J.  L. 
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Straggling  of  electrons  due  to  radiation  and 
ionisation  loss.  H.  C.  Corben  (Proc.  Camb.  Phil. 
Soc.,  1938,  34,  540 — 549). — Theoretical.  The  prob¬ 
ability  of  an  electron  having  an  energy  >  a  certain 
fraction  of  its  initial  energy  after  traversing  a  certain 
thickness  of  matter  is  calc,  for  different  vals.  of  the 
initial  energy.  F.  J.  L. 

Spectrum  of  Ra~C  positrons.  A.  I.  Alichanov 
and  G.  Latischev  (Compt.  rend.  Acad.  Sci.  U.R.S.S., 
1938,  20,  429 — 430). — Positrons  from  Ra-G  were 
deflected  in  a  magnetic  spectrograph  and  the  intensity 
distribution  was  measured  by  a  counter  method. 
Eleven  steps  in  the  distribution  curve  were  observed. 

J.  A.  K. 

Property  of  air  ionised  by  AT-rays.  G.  Rebotjl 
and  F.  Perrier  (Compt.  rend.,  1939,  208,  172 — 173). 
— Weak  ionisation  persisting  for  several  hr.  after 
irradiation  is  ascribed  to  large  ions  of  low  mobility 
formed  at  active  centres  in  the  gas.  A.  J.  E.  W. 

Formation  of  large  ions  in  gases  as  a  function 
of  the  size  of  the  particles  in  suspension.  0. 
Te-Tchao  (Compt.  rend.,  1939,  208,  271— 273).— The 
product  of  the  proportions  of  large  positive  and  nega¬ 
tive  ions  in  the  suspended  particles  is  a  const.,  in¬ 
dependent  of  the  particle  size,  so  long  as  the  mobility 
is  negligible  in  comparison  with  that  of  ordinary  ions. 
The  proportion  of  large  negative  ions  increases  with 
the  particle  size.  A.  J.  E.  W. 

Collisions  of  doubly  positive  ions.  F.  Wole 
(Ann.  Physik,  1939,  [v],  34,  341—358;  cf.  A.,  1938, 1, 
222). — The  collision  processes  A++  ->  A  and  A++-> 
H2  have  been  investigated.  In  order  to  determine 
whether  charge  transfer  takes  place  with  transference 
of  one  or  two  charges,  cross-sections  calc,  on  each  of 
these  assumptions  are  compared  with  the  resonance 
curves  obtained  previously  (A.,  1937,  I,  542).  It  is 
concluded  that  for  A++  ->  A,  double  transfer  takes 
place  under  strict  resonance.  For  A++ ->  H2  it  is 
probable  that  single  charge  transfer  without  excitation 
of  the  colliding  mols.  is  the  most  frequent  process  but 
that  single  charge  transfer  with  excitation  of  one  mol. 
also  occurs.  Effective  cross-sections  for  A++  A 
and  Ne++  Ne  have  been  measured.  In  both  cases 
the  variation  with  velocity  is  in  accordance  with  the 
assumption  of  collisions  under  strict  resonance. 

•0.  D.  S. 

Ionic  recombination  in  air.  J.  Sayers  (Proc. 
Roy.  Soc.,  1938,  A,  169,  83 — 101). — Up  to  1  atm.  the 
recombination  coeff.  varies  with  pressure  in  the 
manner  predicted  by  theory.  Its  apparent  variation 
with  the  ionisation  intensity  is  ascribed  to  the  form¬ 
ation  of  complex  ions,  such  as  03.  The  new  vals.  of  the 
recombination  coeff.  are  used  to  calculate  the  ion 
density  and  electrical  conductivity  at  various  levels  of 
the  lower  atm.  up  to  17  km.  The  results  are  in 
agreement  with  direct  observation.  G.  D.  P. 

Ninth  Report  of  the  Committee  on  At.  Wts.  of 
the  International  Union  of  Chemistry.  G.  P. 
Baxter,  M.  Guichard,  0.  Honigschmid,  and  R. 
Whytlaw-Gray  (J.C.S.,  1939,  351—356,  and  J.  Amer. 
Chem.  Soc.,  1939,  61,  223 — 228).— Work  on  the 
determination  of  the  at.  wts.  of  C,  N,  F,  P,  Rb,  Ru, 


Nd,  Eu,  and  Pb  is  described.  The  at.  wt.  of  P  has 
been  changed  from  31-02  to  30*98.  E.  S.  H. 

At.  wt.  of  lutecium.  Analysis  of  lutecium 
trichloride.  0.  Honigschmid  and  F.  Wittner 
(Z.  anorg.  Chem.,  1939,  240,  284— 288).— A  Lu 
prep,  containing  1*18%  of  Yb  but  free  from  other 
rare  earths  was  converted  into  chloride  and  the  ratios 
LuC13  :  3Ag  :  3AgCl  were  determined,  giving,  after 
correction  for  the  Yb  content,  174*986  for  the  at.  wt.  of 
Lu.  After  a  discussion  of  other  determinations,  it  is 
concluded  that  the  most  probable  val.  is  174*99. 
LuC13  has  p*5  3*98.  F.  J.  G. 

Atomic  structure  and  the  periodic  table. 
R.  L.  Ebel  (J.  Chem.  Educ.,  1938,  15,  575—577).— 
The  elements  are  arranged  in  three  levels  according  to 
the  position  of  the  differentiating  electron  in  the  outer, 
the  second,  and  the  third  electron  shells  from  the  out¬ 
side  of  the  atom.  L.  S.  T. 

Chemical  separation  of  nuclear  isomerides. 
E.  Segr£,  R.  S.  Halford,  and  G.  T.  Seaborg 
(Physical  Rev.,  1939,  [ii],  55,  321 — 322). — Available 
methods  and  their  mechanism  are  discussed.  When 
the  isomeride  in  the  upper  state  decays  to  the  lower 
state  the  nucleus  emits  a  y- ray  and  recoils;  if  the 
recoil  energy  (for  elements  oi  medium  and  high  at.  wt.) 
is  insufficient  to  break  the  chemical  bond,  the  recoil 
from  the  conversion  electron  may  be  >  that  from  the 
corresponding  y- ray  so  that  the  necessary  energy  is 
obtained,  or  an  activated  condition  may  be  created  in 
the  mol.  which  may  undergo  chemical  reaction  on 
collision  with  some  artificially  introduced  mol.  The 
application  of  this  principle  to  the  separation  of  the 
18-min.  and  4*4-hr.  isomerides  of  80Br  is  described. 

N.  M.  B. 

Isotope  of  lutecium.  J.  Mattatjch  and  H. 
Lichtblau  (Z.  Physik,  1939,  111,  514— 521).— The 
isotope  of  Lu  previously  revealed  by  the  splitting  of 
hyperfine  structure  is  shown  by  the  mass  spectro¬ 
graph  to  be  *™Lu.  The  recently  discovered  natural 
activity  of  Lu  is  probably  due  to  this  isotope.  Photo¬ 
metric  measurements  give  the  relative  abundance  of 
175Lu  :  176Lu  ==  100  :  2*58±0*07.  With  the  new 
Dempster  val.  for  the  packing  fraction  of  Lu,  the  at. 
wt.  is  174*99(5)±0*01  in  agreement  with  Honig- 
schmuTs  val.  174*99  (cf.  A.,  1938,  I,  5).  An  upper 
limit  for  the  abundance  of  an  isotope  174Lu  is  estim¬ 
ated  at  0*45%  and  for  any  other  isotopes  0*4%. 

H.  C.  G. 

Isotope  of  lutecium.  H.  Schuler  and  H. 
Gollnow  (Z.  Physik,  1939  111,  521—522;  cf.  A., 
1937,  I,  57). — The  discrepancy  between  the  vals.  for 
the  relative  abundance  of  ^JLu  as  obtained  from  the 
mass  spectrograph  and  from  the  hyperfine  structure 
measurements  is  explained  by  inaccuracy  in  the  val. 
for  the  mechanical  nuclear  moment  of  ^JLu.  Nuclear 
moments  of  the  two  isotopes  are  discussed. 

H.  C.  G. 

Isotopic  constitution  of  (I)  uranium,  and 
the  half-lives  of  the  uranium  isotopes,  (II) 
radiogenic  leads,  and  the  measurement  of 
geological  time.  A.  0.  Nier  (Physical  Rev.,  1939, 
[ii],  55,  150—153,  153— 163).— I.  A  mass-spectro- 
graphic  determination  of  abundance  ratios  gave 
238U/235U  =  139±1%  and  ^U/^U  ^  17 5000±10%. 
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No  other  isotopes  were  found.  From  these  ratios  and 
Kovarik’s  a-particle  counts  (cf.  A.,  1932,  790)  and  the 
assumption  that  the  Ac  series  is  4*6%  as  active  as  the 
U,  the  calc,  decay  consts.  are:  Ui  1*520  X  10-30, 
Un  2*6  x  10-°,  and  AcU  9*72  x  10“10  year-1.  The 
corresponding  half-lives  are  4*56  x  10°,  2*7  X  10 5 , 
and  7-13  X  10 8  years  respectively. 

II,  Mass-spectrometric  determinations  of  the  iso¬ 
topic  constitution  of  21  samples  of  radiogenic  Pb  are 
correlated  with  analysis  data  for  the  parent  minerals. 
The  Ac-D/Ra-£  ratios  (207Pb/2O6Pb  ratios  corr.  for 
common  Pb  contamination)  agree  with  a  4*6  rather 
than  a  4%  val.  for  the  ratio  of  the  Ac/U  series  activity. 
Results  indicate  that  AcU  was  far  less  abundant  in 
early  geologic  time  than  has  been  generally  supposed. 
A  discussion  of  measurement  of  geologic  age  from 
Ac-D/Ra-6?  ratios  shows  that,  in  the  event  of  mineral 
alteration,  the  ages  obtained  are  more  reliable  than 
those  from  Pb/U  ratios.  The  relatively  small  amount 
of  204Pb  in  samples  containing  a  large  amount  of  Th 
indicates  that  it  is  very  unlikely  that  208Pb  decays  to 
201Pb.  N.  M.  B. 

Element  87  derived  from  actinium.  (Mlle.) 
M.  Perey  (Compt.  rend.,  1939, 208, 97 — 99). — A  radio¬ 
element  with  a  p-activity  of  period  21^1  min.  has  been 
detected  in  the  disintegration  products  of  Ac.  The 
element  is  co-pptd.  with  Cs,  and  is  evidently  an  isotope 
of  element  87,  formed  by  a-emission  from  Ac  (also 
observed,  range  3*5  cm.  in  air  at  n.t.p.).  A.  J.  E.  W. 

Photographic  sensitometry  for  beta-ray 
spectra.  H.  Brinkman,  L.  S.  Ornstein,  and  W. 
Langendijk  (Proc.  K.  Akad.  Wetensch.  Amsterdam, 
1938,  41,  1051 — 1054). — In  the  P-rav  spectrum  of  a 
radioactive  substance,  application  of  a  homogeneous 
■electric  field  between  the  source  and  the  slit  of  the 
spectrograph  causes  a  decrease  in  the  energy  of  the 
electrons;  consequently  the  spectrum  is  displaced. 
From  comparison  of  the  shifted  and  unshifted  spectra 
on  a  photographic  plate,  the  energetic  sensitivity  of 
the  plate  can  be  determined.  The  sensitivity  of  the 
plate  in  the  region  100 — 200  ke.v.  is  independent  of 
the  energy.  W.  R.  A. 

Absorption  method  of  investigating  the 
primary  p-p  articles  from  radioactive  sub¬ 
stances.  N.  Feather  (Proc.  Camb.  Phil.  Soc.,  1938, 
34,  599 — 611). — The  max.  energy  and  some  indication 
of  the  energy  spectrum  of  P-rays  from  any  radio¬ 
element  may  be  obtained,  by  means  of  an  absorption 
method,  using  the  p-radiation  of  Ra-iJ  as  a  standard  of 
comparison.  The  method  is  applicable  to  weak 
sources,  and  has  been  applied  to  U-X2,  ^Na,  108Ag, 
and  32P.  A  modified  empirical  range-energy  relation 
is  given.  '  F.  J.  L., 

p-Ray  spectrum  of  Ra-C  and  energy  levels 
of  excitation  of  Ra-C'  nucleus.  A.  I.  Alichanian 
and  S.  J.  Nikitin  (Compt.  rend.  Acad.  Sci.  U.R.S.S., 
1938,  21,  28 — 30). — The  p-ray  spectrum  of  Ra-C  is 
studied  in  the  range  300 — 3175  e.kv.  by  the  magnetic 
focussing  method,  and  consists  of  two  elementary 
spectra  with  upper  limits  of  3175  and  1600  e.kv.  (cf. 
Ellis  and  Mott,  A.,  1933,  1100).  F.  J.  L. 

Elastic  scattering  of  fast  p-p articles  by  atomic 
nuclei.  F.  C.  Champion  and  A.  Barber  (Physical 


Rev.,  1939,  [ii],  55,  111;  cf.  A.,  1939,  I,  52).— Data 
obtained  with  a  cloud  chamber  on  the  elastic  scatter¬ 
ing  of  p-particles  of  energy  0*7 — 1*2  Me.v.  by  I  nuclei 
show  that  the  scattering  is  >  half  that  predicted  by 
Mott’s  theory.  Causes  of  the  discrepancy  are  dis¬ 
cussed.  N.  M.  B. 

Conditions  for  the  quantitative  operation  of  a 
Geiger-Miiller  counter  for  p-rays. ,  Ionising 
power  of  p-rays  as  a  function  of  their  velocity. 

L.  S.  Ornstein,  J.  M.  W.  Milatz,  H.  ten  Kate,  and 

M.  Miesowicz  (Proc.  K.  Akad.  Wetensch.  Amsterdam, 

1938,  41,  1055—1057). — N,  the  no.  of  kicks,  has  been 
determined  as  a  function  of  the  pressure,  p,  of  gas  in  a 
Geiger-Miiller  counter  using  electrons  of  magnetically 
defined  velocity  v.  N  increases  with  p  according  to 
Np  =  (1  —  e“aP),  where  a  is  a  const.,  finally 

attaining  a  saturation  val.  at  high  pressures.  A 
theoretical  discussion  of  N-p  dependence  indicates 
that  a  is  a  function  of  v ,  and  that  the  true  no.  of  inci¬ 
dent  electrons  is  represented  by  Nm  in  the  equation. 
In  quant,  p- spectra  work  it  is  therefore  essential  to 
maintain  a  saturation  pressure  {N~Nm),  or  to 
determine  Np  and  obtain  from  the  formula. 

W.  R.  A. 

Value  of  G?2|M|2  in  the  theory  of  the  p-spectra. 

E.  F.  M.  van  der  Held  (Proc.  K.  Akad.  Wetensch. 

Amsterdam,  1938,  41,  1094 — 1095). — A  theoretical 
attempt  to  explain  why  the  log  of  the  calc.  vals.  of  the 
Fermi  const,  (log  G2\M  2),  plotted  as  a  function  of  Z ,  do 
not  lie  on  Sargent  curves.  W.  R.  A. 

Energies  of  the  soft  p-radiations  of  rubidium 
and  other  bodies.  W.  F.  Libby  and  D.  D.  Lee 
(Physical  Rev.,  1939,  [ii],  55,  245—251 ;  cf.  A.,  1934, 
1150). — A  method  for  measuring  the  upper  limits  of 
soft  p-spectra  by  the  use  of  screen  wall  tube  counters 
filled  with  H2  is  described,  and  results  are  given  for 
87Rb,  22Na,  35S,  and  198Au.  N.  M.  B. 

Relation  between  range  and  energy  for  the 
upper  limits  of  p-ray  spectra.  E.  E.  Widdowson 
(Proc.  Physical  Soc.,  1939,  51,  19 — 25). — The  linear 
relation  R  =  0*460^  —  0-226,  connecting  the  max. 
range  R  in  g.  per  sq.  cm.  with  the  Konopinski-Uhlen- 
beck  upper  limit  EK  in  Mv.  for  continuous  p-ray 
spectra,  is  obtained  from  experimental  results,  and 
results  showing  large  deviations  from  it  are  discussed. 
The  range-energy  relation,  obtained  quantum- 
meehanically,  is  plotted  for  electrons  in  Pb,  Al,  and 
air,  and  is  found  to  be  linear  in  the  region  considered. 
Reasons  for  differences  between  the  theoretical  and 
empirical  relations  are  suggested.  N.  M.  B. 

p-Radio activities  of  rhenium.  K.  Sinma  and 

F.  Yamasaki  (Physical  Rev.,  1939,  [ii],  55,  320). — Re 
bombarded  with  slow  neutrons  from  Be  -j-  D  and  fast 
neutrons  from  Li  -f-  D  showed,  in  both  cases,  activities 
of  half-life  16  hr.  and  90  hr.,  respectively.  The  corr. 
ratios  of  the  initial  intensities,  R  =  (Iqq/Iig)  were  1*2 
for  slow  and  17  for  fast  neutrons,  indicating,  contrary 
to  Pool  (cf.  A.,  1937, 1,  490),  that  the  16-hr.  activity  is 
due  to  188Re  and  the  90-hr.  to  186Re.  Energy  spectra 
of  these  activities  studied  by  the  cloud  chamber  show 
that  both  emit  electrons  and  the  energy  upper  limits 
were  1  *2  for  186Re  and  2*5  Me.v.  for  188Re. 

N.  M.  B. 


GENERAL,  PHYSICAL,  AND  INORGANIC  CHEMISTRY. 


171 


i  "'(d) 


(3-Rays  of  mesothorium  1  and  radium  D. 
D.  D.  Lee  and  W.  F.  Libby  (Physical  Rev.,  1939,  [ii], 
55,  252 — 258). — Mesothorium  1  prepared  from  an  old 
sample  of  pure  Th(S04)3  and  free  from  active 
contamination  was  shown  by  magnetic  deflexion  and 
AI  absorption  experiments  to  emit  electrons  of  max. 
energy  53±4e.kv.  The  momentum  of  the  most 
energetic  conversion  (3-ray  of  0-3% -pure  Ra-D  was 
765^32,  and  the  upper  limit  of  the  continuous  spec¬ 
trum  of  0-3%-pure  Ra-B  was  5150^250  gauss  cm. 
The  apparent  upper  limit  of  the  primary  p-ray  spec¬ 
trum  of  Ra-D  was  546^10  gauss  cm.,  or  25 *5 ±1*0  e.kv. 
The  estimated  observed  no.  of  secondary  p-rays  arising 
from  the  conversion  of  the  47-2  e.kv.  y-rays  of  Ra-Z) 
indicates  the  emission  of  5 — 10  such  electrons  per  100 
disintegrations.  Results  are  compared  with  available 
data  and  disagreements  are  explained.  N.  M.  B. 

Upper  limit  of  the  (3-spectrum  of  Th-C"  and 
Th~XL  A.  Zavelsky  (Physical  Rev.,  1939,  [ii], 
55,  317). — The  interpretation  of  the  terms  of  the 
Konopinski-Uhlenbeck  equation  and  the  determin¬ 
ation  of  the  rest  mass  of  the  neutrino  from  the  difference 
between  the  experimental  and  theoretical  upper  limit 
of  the  p-spectrum  (cf.  Lyman,  A,,  1937,  I,  107)  are 
examined  with  the  help  of  experimental  and  theoretical 
plots  for  Th-C"  and  -B.  N.  M.  B. 

Absorption  coefficient  of  5-8-Me.v.  y-radiation 
in  aluminium.  J.  Halpern  and  H.  R.  Crake 
(Physical  Rev.,  1939,  [ii],  55,  258 — 259). — Using  a 
method  such  that  all  quanta  scattered  >10°  in  the  A1 
are  excluded  from  the  data  (cf.  Delsasso,  A.,  1937,  I, 
212),  the  coeff.  found  is  0-075±0*009  cm.-1  Deduc¬ 
tion  of  the  theoretical  val.  of  the  pair  absorption  coeff. 
gives  the  Klein-Nishina  absorption  coeff.  0-062^0 '00 9 
cm.-1,  in  good  agreement  with  theory.  N.  M.  B. 

Pair  internal  conversion  coefficient  in  the 
F  -j-  H'  reaction  and  measurements  on  the  y- ray 
spectrum.  J.  Halperk  and  H.  R.  Crake  (Physical 
Rev.,  1939,  [ii],  55,  260 — 262). — The  y-radiation  from 
F  +  H',  studied  by  the  cloud-chamber  method,  con¬ 
sists  of  a  single  line  at  5*8  Me.v.  The  group  of  elec¬ 
trons  at  ~4  Me.v.  (cf.  A.,  1937,  I,  592)  was  confirmed, 
and  shown  to  consist  probably  of  the  negative 
members  of  internal  conversion  pairs.  The  measured 
coeff.  for  pair  internal  conversion  was  ~1  pair  per  100 
y- ray  quanta,  and  is  >  the  theoretical  val.  No  trace 
was  found  of  y-radiation  down  to  0*5  Me.v.  or  of 
delayed  emission  of  electrons  by  the  CaF2  after 
bombardment.  N.  M.  B. 

Excitation  of  y-radiation  in  processes  of 
proton  capture  by  light  elements.  S.  C.  Citrrak, 
P.  I.  Dee,  and  V.  PetezIlka  (Proc.  Roy.  Soc.,  1938, 
A,  169,  269 — 289). — The  excitation  functions  for  the 
-radiations  emitted  in  the  process  of  proton  capture 
y  Be,  B,  C,  and  F  have  been  determined  for  energies 
of  the  incident  protons  from  0  to  106  e.v.  Several  new 
resonance  peaks  are  reported.  The  yield  of  y-radi¬ 
ation  was  measured  in  the  case  of 12 C  and  13C. 

G.  D.  P. 

3-2-Me.v.  y-radiation  from  the  excited  Th-D 
nucleus.  G.  Stetter  and  W.  Jektschke  (Physikal. 
Z,,  1939,  40,  104 — 107). — Investigation  of  the  nuclear 
photo-effect  with  D  when  bombarded  with  y-rays  from 


the  excited  Th-D  nucleus  indicates  the  existence  of 
radiation  of  energy  3-2  Me.v.  The  ratio  of  the  no.  of 
protons  produced  by  the  2-62-Me.v.  radiation  to  that 
by  the  3-2-Me.v.  radiation  is  100  :  1-8.  The  small 
intensity  of  the  3-2-Me.v.  radiation  can  be  explained 
from  a  consideration  of  the  term  scheme  of  the  Th-D 
nucleus,  which  indicates  that  for  this  radiation  a  spin 
change  of  3  units  is  necessary.  A.  J.  M. 

Absolute  output  of  radiation  caused  by  elec¬ 
trons  moving  within  a  medium  with  super-light 
velocity.  P.  A.  Tscherekkov  (Compt.  rend.  Acad. 
Sci.  U.R.S.S.,  1938,  21,  116 — 121). — The  abs.  output 
of  radiation  per  millicurie  of  Ra  emanation  when  H20 
was  bombarded  with  (3-particles  from  Ra-B  -f  G  was 
found  to  be  4-1  x  1(H  erg  per  sec.  The  val.  calc, 
from  the  theory  of  Tamm  and  Frank  is  3-5  X  1(H  erg 
per  sec.  The  agreement  with  theory  is  also  satis¬ 
factory  for  CcHc,  C6H19,  CS2,  Bu^OH,  and  CCL. 

A.  J.  M. 

Charge  of  radium-A  and  of  other  short-life 
atoms  resulting  ‘  from  radium  emanation. 
Significance  of  measurements  by  Gerdien's 
method.  G.  Aijverti  (Atti.  R.  Accad.  Sci.  Torino, 
1936,  71, 1,  432—442  ;  Chem.  Zentr.,  1937,  i,  519 ;  cf. 
A.,  1936,  951). — The  active  products  are  incompletely 
removed  from  filtered  air  containing  Rn  by  Gerdien’s 
method ;  the  deactivation  curves  usually  represent 
decay  of  Ra-A  +  B  +  C.  Ra-A  is  almost  completely 
pptd.  in  a  flow  method  using  a  negatively  charged 
collector.  A.  J.  E.  W. 

Cosmic  rays  and  radioactive  potassium. 
W.  R.  Smytjie  (Physical  Rev.,  1939,  [ii],  55,  316). — 
From  a  specimen  of  rock  obtained  from  the  greatest 
depth  of  a  deep  granite  formation,  a  sample  of  KC1  was 
prepared  and  subjected  to  comparison  counts  for 
activity  against  pure  KC1.  Results  indicate  that  the 
amount  of  40K  formed  from  39K  by  cosmic  rays  is 
negligible  and  probably  zero.  N.  M.  B. 

Anomalous  scattering  of  neutrons  by  helium. 
H.  Stattb  and  W.  E.  Stepheks  (Physical  Rev.,  1939, 
[ii],  55,  131 — -139). — The  ratio  of  the  cross-sections  for 
elastic  backward  scattering  of  neutrons  in  He  and  H2, 
measured  as  a  function  of  neutron  energy,  has  an 
almost  const,  val.  ~l-3  for  2 — 6-Me.v.  neutrons,  but 
at  1  Me.v.  the  ratio  increases  to  ~9.  This  anomaly 
must  be  caused  by  resonance  scattering  occurring  from 
the  formation  of  an  unstable  compound  nucleus  5He 
(cf.  Williams,  A.,  1937, 1,  593).  N.  M.  B. 

Absorption  of  slow  neutrons  of  different 
energies  by  boron,  cobalt,  and  manganese. 
E.  0.  Salakt,  W.  J.  Horvath,  and  H.  I.  Zagor 
(Physical  Rev.,  1939,  [ii],  55,  111— 112).— Absorption 
coeffs.  with  various  detectors  are  tabulated  and 
discussed.  N.  M.  B. 

Scattering  of  D-D  neutrons.  S.  Kikitchi  and 
H.  Aoki  (Physical  Rev.,  1939,  [ii],  55,  108—109).— 
Results  previously  reported  for  21  elements  (cf.  A., 
1938,  I,  488)  are  extended  with  higher  accuracy  to  37 
elements.  There  is  evidence  that  scattering  cross- 
section  plotted  as  a  function  of  at.  no.  gives  a  smooth 
irregular  curve.  N.  M.  B. 

Binding  energy  of  the  deuteron.  F.  T.  Rogers, 
jun.,  and  (Mrs.)  M.  M.  Rogers  (Physical  Rev.,  1939, 
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[ii],  55,  106). — Investigation  of  the  disintegration  of 
D  by  the  2-623-Me.v.  y-radiation  from  the  decay  of 
Th-C"  gives  the  val.  2-174  Me.v.  for  the  binding  energy 
of  the  deuteron,  in  good  agreement  with  available  data 
(cf.  Bethe,  A.,  1938, 1,  172 ;  Richardson,  ibid.,  170). 

N.  M.  B. 

y-Radiation  from  boron  bombarded  by  deu- 
terons.  E.  R.  Gaerttner,  W.  A.  Fowler,  and  C.  C. 
Lauritsen  (Physical  Rev.,  1939,  [ii],  55,  27 — 30). — 
Using  a  method  previously  described  (cf.  A.,  1938,  I, 
290),  the  y-ray  spectrum  from  B  +  D  was  obtained  by 
observing  the  positron-electron  pairs  ejected  from  a 
thin  Pb  lamina  and  the  recoil  electrons  from  a  C 
lamina.  Quantum  energies  and  relative  intensities  of 
y-ray  components  are  obtained,  and  an  attempt  is 
made  to  correlate  these  with  those  of  the  proton  and 
neutron  groups.  N.  M.  B. 

Neutron-proton  scattering  cross-section. 
Y.  W.  Cohen,  H.  H.  Goldsmith,  and  J.  Schwinger 
(Physical  Rev.,  1939,  [ii],  55,  106). — Since  the  cross- 
section  for  the  scattering  of  thermal  neutrons  by  free 
protons  cannot  be  found  directly  by  measurements  on 
paraffin,  an  experiment  depending  on  the  existence  of 
resonance  levels  in  the  region  1 — 10  e.v.,  to  determine 
the  neutron-proton  scattering  cross-section,  is 
described.  A  Rn-Be  source  of  homogeneous  neutrons 
with  filter  and  detector  films  of  Rh  were  used.  The 
mean  free  path  of  Rh  resonance  neutrons  in  paraffin 
was  0*56  cm.,  giving  20  X  10_24±10%  sq.  cm.  for  the 
cross-section.  Results  are  in  agreement  with  those  of 
neutron  scattering  in  o-  and^-H2  (cf.  Brickwedde,  A., 
1938,  I,  548).  N.  M.  B. 

Resonance  absorption  of  slow  neutrons  in 
indium.  J.  H.  Manley,  H.  H.  Goldsmith,  and 
J.  Schwinger  (Physical  Rev.,  1939,  [ii],  55,  107). — 
Since  113In  shows  strong  absorption  for  neutrons  of 
about  2  e.v.,  giving  rise  to  two  fi-active  periods  of  13 
sec.  and  54  min.,  the  self-absorption  curve  for  thick¬ 
nesses  of  In  up  to  1*3  g.  per  sq.  cm.,  using  the  54-min. 
activity  of  a  thin  In  foil  indicator,  was  determined. 
The  val.  deduced  for  the  resonance  cross-section  is 
>-20,000  X  10-24  sq.  cm.  N.  M.  B. 

Capture  of  neutrons  by  atoms  in  a  crystal. 
W.  E.  Lamb,  jun.  (Physical  Rev.,  1939,  [ii],  55,  190— 
197). — Mathematical.  Generalised  calculations  to  in¬ 
clude  the  effect  of  lattice  binding  show  that  for 
sufficiently  weak  binding  the  absorption  curve  has  the 
same  form  as  for  a  gas,  not  at  the  crystal  temp.,  but  at 
a  temp,  corresponding  .with  the  average  energy  per 
vibrational  degree  of  freedom  of  the  lattice  (including 
zero-point  energy).  N.  M.  B. 

Isotope  shift  of  spectral  lines  and  the  inter¬ 
action  of  neutrons  with  electrons.  I.  Tamm 
(Compt.  rend.  Acad.  Sci.  U.R.S.S.,  1938,  21,  106 — 
109). — The  larger  isotope  shifts  are  due  to  some 
difference  in  the  field  of  the  various  isotopes  in  the 
neighbourhood  of  the  nucleus.  This  is  probably  due 
to  a  short-range  interaction  of  electrons  with  the 
additional  neutrons  in  the  nuclei.  As  the  negative 
shifts  of  the  lighter  elements  must  also  be  explained  in 
this  way,  the  force  must  be  equiv.  to  an  attraction 
between  neutrons  and  electrons.  This  is  treated 
m  athematically.  Spin  interaction  cannot  account  for 


the  fact  that  the  components  of  spectral  lines  corre¬ 
sponding  with  odd  isotopes  are  usually  nearer  to  the 
components  of  the  next  lighter  isotope  than  to  those  of 
the  next  heavier  one.  The  interaction  between 
neutrons  and  electrons  assumed  implies  the  possibility 
of  the  creation  of  a  positron-electron  pair.  A.  J.  M. 

Scattering  of  neutrons  in  ferromagnetics.  A. 
Migdal  (Compt.  rend.  Acad.  Sci.  U.R.S.S.,  1938,  20, 
551 — 553). — Theoretical.  The  cross-section  does  not 
depend  on  the  magnetic  nature  of  the  neutron. 

L.  J.  J. 

Angular  distribution  of  the  disintegration 
products  of  light  elements.  R.  0.  Haxby,  J.  S. 
Allen,  and  J.  H.  Williams  (Physical  Rev.,  1939,  [ii], 
55,  140 — 146). — Angular  distributions  for  the  range  of 
angles  45 — 150°  and  for  100 — 200  kv.  bombarding 
voltages  were  investigated  for  the  following  reactions  : 
°Li  +  2H -X  24He ;  2H  +  2H->  3H  +  *H;  nB  +  XH 

8Be  +  4He ;  1XB  +  XH  ->  34He.  Only  the  first  reac¬ 
tion  showed  spherical  symmetry,  and  in  the  other  cases 
distribution  expressions  are  found.  N.  M.  B. 

Disintegration  of  boron  by  protons.  E.  L. 
Hill  and  R.  O.  Haxby  (Physical  Rev.,  1939,  [ii],  55, 
147 — 149  ;  .  cf.  preceding  abstract). — A  discussion  of 
measurements  on  the  angular  distribution  of  the 
a-particles  arising  from  the  bombardment  of  B  by 
protons  suggests  that  the  particles  from  the  continuous 
distribution  which  show  an  angular  distribution  have 
a  common  origin  with  the  particles  in  the  homogeneous 
group  at  44  mm.,  and  that  this  latter  group  may  not  be 
truly  homogeneous,  but  may  arise  from  a  peculiarity  of 
the  three-particle  disintegration.  N.  M.  B. 

Mass  difference  JRe  —  JBe  ;  stability  of  JBe. 
S.  K.  Allison,  (Miss)  E.  R.  Graves,  L.  S.  Skaggs, 
and  N.  M.  Smith,  jun.  (Physical  Rev.,  1939,  [ii],  55, 
107). — The  energy  spectrum  of  deuterons  from  a  thick 
Be  target  under  proton  bombardment  was  obtained. 
The  mass  difference  is  1-00720 ±0*00003,  and  the  bind¬ 
ing  energy  of  the  odd  neutron  in  JBe  is  1  *65  ±0*05  Me.v. 
Calculations  on  the  stability  of  JBe  are  made ;  JBe  is 
stable  with  respect  to  two  a-particles  by  0*31^0*06 
Me.v.  N.  M.  B. 

Production  of  the  long-lived  radioactive 
cobalt  isotope  from  nickel  bombarded  by  fast 
neutrons.  O.  Viktorin  (Proc.  Camb.  Phil.  Soc., 
1938,  34,  612 — 613). — The  Ni  container  surrounding  a 
neutron  source  (100  mg.  of  Ra  and  Be  powder)  was 
active ;  the  activity,  after  fast  initial  decay,  remained 
const,  for  a  month.  The  presence  of  a  long-lived  Co 
isotope,  produced  bv  fast  neutrons,  is  indicated. 

F.  J.  L. 

Radioactive  isotopes  of  copper,  zinc,  gallium, 
and  germanium.  R.  Sagane  (Physical  Rev.,  1939, 
[ii],  55,  31 — 38). — Full  data  and  decay  curves  for 
active  isotopes  obtained  by  bombardment  with  fast 
and  slow  neutrons  or  by  deuteron  bombardment  are 
reported.  The  isotopes  and  half  dives  observed  are  : 
Ni,  63  (2-5±0*3  hr.);  Cu,  62  (10±0-5  min.),  64 
(12-8^0-3  hr.),  66  (5±1  min.);  Zn,  63  (35±3  min.), 
65  (210±30  min.),  69  (57±3  min.);  Ga,  68  (66±2 
min.),  70  (20±1  min.),  72  (14-1  ±0-2  hr.),  74?  (6±1 
day);  Ge,  69  (30±3  min.),  71  (26±3  hr,),  75  (81±3 
min.,),  77  (8±1  hr.);  As,  71  (50±3  hr.), '73  (88±2 


173 


i(f)  GENERAL,  PHYSICAL,  AND  INORGANIC  CHEMISTRY* 


min.),  74  (16 ±2  day),  77  (55^5  day).  No  trace  was 
found  of  61Cu  (3*5  hr.)  or  of  a  23  hr.  period  in  neutron 
bombardments  of  Ga.  N.  M.  B. 

Artificial  radioactivity  produced  by  protons. 

L.  A.  Delsasso,  L.  N.  Ridenour,  R.  Sheer,  and 

M.  G.  White  (Physical  Rev.,  1939,  [ii],  55,  113—121). 

— The  products  of  bombardment  of  Cu,  Ni,  Ag,  Cr, 
and  Mo  targets  by  4-Me.v.  protons  were  investigated. 
In  Cu,  the  (p,  n)  reaction  gives  63Zn  (38*5  min. ;  upper 
limit  of  positron  spectrum  1*8  Me.v.)  and  G5Zn.  Pro¬ 
visional  assignments  of  two  Cu  isotopes,  both  emitting 
positrons,  when  Ni  is  bombarded  with  protons,  are 
58Cu  (81  sec.)  and  60Cu  (7*9  min.).  Also  produced  in 
Ni  are  63 Cu,  by  both  the  ( p ,  n)  and  ( p ,  y)  reaction 
(threshold  <1*8  Me.v.),  and  G4Cu,  by  the  (p,  n)  reac¬ 
tion  (threshold  ~2*1  Me.v.).  Identity  is  discussed  for 
a  Cd  isotope  (6*7  hr. ;  threshold  2*4  Me.v.)  arising  from 
proton  bombardment  of  Ag,  and  emitting  very  soft 
negative  electrons  (probably  conversion  electrons  of  a 
nuclear  y-ray).  Cr  gives  51Mn  (40  min.),  emitting 
positrons.  Three  unassigned  activities  (45  min.,  2*7 
hr.,  and  36*5  hr.)  are  produced  in  Mo;  the  last  emits 
negative  electrons.  N.  M.  B. 

Self-diffusion  in  copper.  B.  V.  Rollin  (Physical 
Rev.,  1939,  [ii],  55,  231). — After  bombarding  Cu  with 
8 -Me.v.  deuterons  in  the  cyclotron  and  heating  the  Cu 
in  a  quartz  tube  in  a  furnace  for  40  hr.,  the  penetration 
of  ^Cu  (12*8  hr.)  was  investigated  by  measuring  the 
activities  of  successive  sections  cut  .from  the  specimen. 
Distribution  of  activity  accorded  with  the  diffusion 
equation,  and  the  vals.  found  for  the  diffusion  coeff.  at 
1030°  and  940°  are  2*8  x  10-9  and  3*5  x  10~10  sq.  cm. 
per  sec.,  respectively.  The  activation  energy  for  the 
diffusion  process  is  ~60,000  g.-cal,  per  mol. 

N.  M.  B. 

Radioactivity  induced  in  molybdenum  by 
deuterons.  B.  N.  Cacciapuoti  (Nuovo  Cim.,  1938, 
15,  425—426). — The  presence  of  a  y- component  with 
a  half-life  period  of  62  days  is  recorded  in  the  radiation 
emitted  from  Mo  bombarded  with  deuterons  in  a 
cyclotron.  0.  J.  W. 

Radioactive  isotopes  of  element  43.  B.  N. 
Cacciapuoti  (Physical  Rev.,  1939,  [ii],  55, 110 ;  cf.  A., 

1938,  I,  113). — Using  a  Mo  sample  which  had  been 
bombarded  with  deuterons  in  a  cyclotron,  absorption 
curves  in  Al,  measured  over  long  periods,  for  the 
radiation  emitted  by  element  43  were  obtained.  A 
y- component  of  half-val.  period  62  days  was  found. 

N.  M.  B. 

y-Radioactivity  of  4*5  hours.  80Br  from  radio- 
bromate.  D.  C.  De  Vault  and  W.  E.  Libby 
(Physical  Rev.,  1939,  [ii],  55,  322 ;  cf.  Segrfe,  A.,  1939, 
I,  169). — Investigations  of  the  neutron-capture 
y-ray  recoil  are  extended  by  a  study  of  growth  and 
decay  curves  of  Br03“  and  Br“  as  the  former  is  purified 
from  Br~  by  pptn.  as  AgBr.  N.  M.  B. 

Widths  of  nuclear  energy  levels .  J.  H.  Manley, 
H.  H.  Goldsmith,  and  J.  Schayinger  (Physical  Rev., 

1939,  [ii],  55,  39 — 46). — In  order  to  obtain  information 
on  the  levels  of  the  compound  nucleus  responsible  for 
the  44  sec.  period  of  Rh,  neutron  absorption  measure¬ 
ments  with  Rh  as  absorber  and  detector  are  analysed. 
The  analysis  gives  6100  X  10'24  sq.  cm.  for  the  capture 


cross-section  at  resonance,  0*17  e.v.  for  the  total  width, 
and  1*6  x  10~3  e.v.  for  the  neutron  width. 

N.  M.  B. 

Nuclear  isomerism  produced  by  X-rays  with 
a  continuous  spectrum.  B.  Pontecorvo  and  A. 
Lazard  (Compt.  rend.,  1939,  208,  99 — 101). — 
Activity  with  a  period  of  3 *9 ±0*5  hr.,  ascribed  to  a 
metastable  state  of  ll5In,  has  been  induced  in  In  by 
bombardment  with  X-rays  of  max.  energy  1850  kv. 
This  provides  a  case  of  “nuclear  fluorescence  ” 
excited  by  X-rays.  A.  J.  E.  W. 

Radioactivity  induced  by  nuclear  excitation. 
I,  Excitation  by  neutrons.  M.  Goldhaber, 
R.  D.  Hill,  and  L.  Szilard.  II.  Excitation  by 
protons.  S.  W.  Barnes  and  P.  W.  Aradine 
(Physical  Rev.,  1939,  [ii],  55,  47—49;  50— 52).— I. 
An  investigation  of  the  radioactivity  produced  in  In 
by  neutrons  having  different  energy  distributions  and 
of  the  chain  reactions  produced  in  Cd  by  fast  neutrons 
shows  that  the  4-1-hr.  period  of  In  (cf.  Lawson,  A., 

1937,  1,  594)  can  be  produced  by  nuclear  excitation  of 
In  by  2*5-Me.v.  neutrons  and  is  attributed  to  an 
excited  metastable  state  115*In  of  the  stable  115In. 
Radioactive  115Cd  of  2*5  days  half-life,  produced  by 
neutron  loss  from  ll6Cd  and  by  neutron  capture  from 
U4Cd,  transforms  with  emission  of  negative  electrons 
into  115*In. 

II.  115*In  (4-1  hr.)  is  produced  by  proton  bombard¬ 
ment  of  In  and  is  formed  by  a  new  type  of  proton 
excitation  process.  It  is  not  formed  by  proton 
bombardment  of  Cd.  The  cross-section  for  5 -8 -Me.v. 
protons  is  ~10~29  sq.  cm.  N.  M.  B. 

Resonance  levels  lor  neutron  capture  of  iodine 
and  indium.  J.  Hornbostel  and  F.  A.  Valente 
(Physical  Rev.,  1939,  [ii],  55,  108). — Apparent  trans¬ 
mission  curves  for  neutrons  in  I  and  In  as  a  function  of 
thickness  of  C,  Fe,  and  Pb  used  as  slowing  substances 
between  absorber  and  detector  are  given  and  dis¬ 
cussed.  Min.  in  the  curves  indicate  at  least  four  levels 
for  I  and  approx,  vals  for  the  half -widths  of  levels  are 
computed.  N.  M.  B. 

Sensitive  method  for  measuring  the  excitation 
function  of  artificial  radioactivity.  L.  S.  Obn- 
stein,  J.  M.  W.  Milatz,  E.  F.  M.  yan  der  Held,  and 
W.  Maas  (Proc.  K.  Akad.  Wetensch.  Amsterdam, 

1938,  41,  1049 — 1050). — The  artificial  radioactivity  of 
a  Th  prep.  (107  a-particles  per  sec.)  has  been  investig¬ 
ated  as  a  function  of  the  energy  of  the  a-particles. 
The  method,  which  is  described,  is  based  on  reactions 
occurring  on  the  walls  of  a  Geiger-Miiller  counter. 
\IA1  +  £He  ->  H  P  +  X  » P  -x  ii  Si  +  +e.  The  sensi¬ 
tivity  is  due  to  the  fact  that  the  full  mass  of  the  wall 
acts  on  the  counter.  The  time  of  decay  for  different 
energies  of  a-particles  is  const.  (3*4  min.). 

W.  R.  A. 

Secondary  y-radiation  of  high  energy  induced 
by  (3-rays  from  uranium-X  and  radium-E.  E; 
Stahel  and  P.  Kipfer  (Helv.  Phys.  Acta,  1936,  9, 
492 — 506;  Chem,  Zentr.,  1937,  i,  518). — Ionisation 
chamber  measurements  show  that  the  intensity  of  the 
induced  y-radiation  ( I )  is  oc  the  at.  no.  of  the  bom¬ 
barded  element.  Max.  I  vals.  occur  for  y- ray  energies 
of  0*5  (Ra-i£)  and  0*8  Me.v.  (U-X),  I  for  the  latter 
energy  representing  1*9%  of  the  available  (3-ray 
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energy.  U-X  and  Ra -E  emit  inhomogeneous  y-radi- 
ation  due  to  internal  retardation  of  (3-particles,  I  being 
<  that  obtained  by  external  retardation  in  Pb. 

A.  J.  E.  W. 

Detection  of  the  production  of  active  barium 
isotopes  from  uranium  and  thorium  by  irradi¬ 
ation  with  neutrons.  Detection  of  further 
active  products  by  the  disintegration  of  uranium. 
0.  Hahk  and  P.  Strassmann  (Naturwiss.,  1939,  27, 
89 — 95). — The  products  of  irradiation  of  U  and  Th  by 
neutrons  have  been  shown  to  be  radioactive  isotopes  of 
Ba  by  a  method  making  use  of  radioactive  indicators. 
The  at.  wts.  of  the  isotopes  are  discussed.  Some  of  the 
Ba  isotopes  obtained  from  U  are  identical  with  those 
from  Th.  It  is  considered  that  the  “  trans-U  ” 
elements  previously  obtained  have  been  given  their 
correct  at.  nos. .  Further  disintegration  products  of 
U  are  found  to  be  Sr  and  Yt.  An  inert  gas  and  an  alkali 
metal  (either  Xe  and  Cs,  or  Kr  and  Rb)  have  also  been 
detected.  A.  J.  M. 

Experimental  proof  of  the  explosive  rupture 
of  uranium  and  thorium  nuclei  under  the  action 
of  neutrons.  F.  Joltot  (Compt.  rend.,  1939,  208, 
341 — 343). — Neutrons  from  a  Rn~Be  source  in  a  brass 
cylinder  were  used  to  irradiate  a  coating  of  U  oxide  on 
the  exterior  surface ;  after  the  irradiation  the  interior 
surface  of  a  concentric  bakelite  cylinder,  3  mm.  from 
the  oxide  layer,  carried  activities  corresponding  with 
those  induced  in  U  by  neutron  bombardment,  and 
ascribed  previously  (A.,  1938, 1,  593  ;  1939,  I,  116)  to 
rare-  and  alkaline-earth  elements.  The  effect  is 
attributed  to  disintegration  of  U  nuclei  by  neutrons, 
with  production  of  lighter  nuclei  (e.g.y  mCs  and  98Rb) 
which  are  projected  from  the  U  with  a  range  in  air  of 
~3  cm.  and  subsequently  undergo  (3-ray  changes. 
Similar  phenomena  are  observed  with  Th,  but  not  with 
Pb.  A.  J.  E.  W. 

Radioelements  formed  in  uranium  and  thor¬ 
ium  irradiated  with  neutrons.  (Mme.)  I.  Curie 
and  P.  Savitch  (Compt.  rend.,  1939, 208, 343 — 346). — 
The  rare-earth  element  (period  3*5  hr.)  induced  in  Th 
by  neutron  bombardment  is  associated  closely  with  La 
on  fractional  pptii.  of  the  oxalates,  and  is  therefore  not 
an  Ac  isotope  ;  it  is  probably  identical  with  an  element 
formed  in  U  under  similar  conditions.  Neutron 
bombardment  of  U  also  affords  an  alkali  metal  of 
period  18  min.  These  products  may  be  formed  by 
disruption  of  U  and  Th  nuclei  (cf.  preceding  abstract). 

A.  J.  E.  W. 

Mesotron  as  the  name  of  the  new  particle. 
R.  A.  Milikax  (Physical  Rev.,  1939,  [ii],  55,  105).— 
General  support  of  the  name  “  mesotron  5  *  for  the 
penetrating  cosmic-ray  particle  is  reported. 

N.  M.  B. 

Emission  and  absorption  of  heavy  electrons. 
H.  S.  W.  Massey  and  H.  C.  Corbel  (Proc.  Camb. 
Phil.  Soc.,  1939,  35,  84 — 94). — The  cross-sections  for 
“  photo-electric  absorption  of  heavy  electrons  by  a 
bound  nuclear  particle  and  for  emission  of  a  heavy 
electron  by  a  free  nuclear  particle  on  collision  with  a 
nucleus  are  calc,  approx,  to  be  ~10~26  sq.  cm.  for 
heavy  electrons  with  energies  up  to  108  e.v.,  but 
probably  decreases  rapidly  at  higher  energies,  and 


10'20  sq.  cm.  respectively.  The  latter  phenomenon  is 
unlikely  to  be  observed  in  a  cloud  chamber.  F.  J.  L. 

Probable  emission  of  mesotrons  in  certain 
nuclear  disintegrations.  M.  E.  Nahmias  (Compt, 
rend.,  1939,  208,  339 — 340). — It  is  suggested  that  a 
weak  but  highly-penetrating  radiation  from  intense 
Ra  sources  screened  with  Pb  consists  of  mesotrons  or 
protons  of  very  high  velocity.  These  are  probably 
produced  by  spontaneous  nuclear  disintegrations 
yielding  energies  of  ~100  Me.v. ;  they  are  not  caused 
by  neutron  emission  as  the  intensity  is  not  increased 
by  mixing  the  Ra  source  with  Be,  A.  J.  E.  W. 

Existence  of  penetrating  neutral  particles. 
F.  R.  Shoxka  (Physical  Rev.,  1939,  [ii],  55,  24—27).— 
A  Rossi-Hsiung  type  experiment  (cf.  A.,  1934,  1285) 
performed  at  14,200  ft.  altitude  indicates  the  produc¬ 
tion  of  barytrons  by  non-ionising  particles  which  must 
be  much  more  penetrating  than  photons.  This  high 
penetrating  power  suggests  their  identification  with 
Heitler’s  neutrettos  (neutral  particles  having  mass  and 
other  properties  similar  to  the  barytron). 

N.  M.  B. 

Detection  of  mesotrons  in  cosmic  radiation 
with  compensation  for  air  pressure.  W.  Kol- 
horster  and  I.  Matters  (Physikal.  Z.,  1939,  40, 
142 — 143). — The  air  pressure  effect  on  cosmic  radi¬ 
ation  is  an  absorption  effect  for  the  soft  component,  but 
has  little  effect  on  the  hard  component.  This  be¬ 
haviour  is  connected  with  the  radioactive  nature  of  the 
component  produced  from  mesotrons.  The  air  pres¬ 
sure  effect  may  be  regarded  as  the  effect  of  the 
spontaneous  disintegration  of  these  particles,  and 
disintegration  time  and  mean  free  path  of  the  meso¬ 
trons  can  be  calc,  on  this  basis.  The  vals.  obtained 
are  in  good  agreement  with  those  deduced  by  other 
methods.  A.  J.  M. 

Total  intensity  of  ultra-radiation  in  the  atmo¬ 
sphere.  R.  Auer  (Z.  Physik,  1939,  111,  559 — 587). 
— The  accuracy  of  measurement  of  ionising  powers  of 
ultra-radiation  with  balloon  electrometer  is  discussed 
and  the  data  for  seven  ascents  between  1934  and  1937 
are  given.  From  a  comparison  of  intensity  curves 
obtained  at  different  points  on  the  earth,  the  variation 
of  the  latitude  effect  with  height  is  determined. 

L.  G.G. 

Showers  of  cosmic  radiation  in  the  strato¬ 
sphere.  E.  Regener  and  A.  Ehmert  (Z.  Physik, 
1939,  111,  501 — 507). — Measurements  were  made 
with  a  balloon  apparatus  carrying  4  counter  tubes 
under  1  cm,  Pb  up  to  heights  corresponding  with 
40  mm.  Hg.  Above  heights  corresponding  with 
350  mm.  Hg,  the  curves  for  the  shower  frequency  and 
for  the  soft  vertical  component  coincide. 

II.  C.  G. 

Heavy  electrons  in  cosmic  rays.  V.  Veksler, 
Iv.  Alexeeva,  and  N.  Reinov  (Compt.  rend.  Acad. 
Sci.  U.R.S.S.,  1938,  21,  122—125). — Experiments 
with  heavy  electrons  in  cosmic  rays  were  carried  out 
with  proportional  counters.  To  determine  the 
dependence  of  the  no.  of  heavy  electrons  on  altitude 
measurements  were  made  at  3000,  4200,  and  5300  m. 
above  sea-level.  This  dependence  on  altitude  co¬ 
incides  with  that  of  the  hard  component  of  cosmic 
rays.  The  appearance  of  strongly  ionising  particles 
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is  not  connected  with  the  formation  of  showers. 
Heavy  electrons  are  in  equilibrium  with  the  pene¬ 
trating  component  of  cosmic  rays.  The  origin  of 
heavy  electrons  is  discussed.  The  hypothesis  is 
advanced  that  they  are  formed  by  penetrating 
particles  with  the  help  of  an  intermediate  non-ionising 
radiation.  A.  J.  M. 

Penetrating  power  of  cosmic-ray  shower 
particles.  L.  Janossy  (Proc.  Camb.  Phil.  Soc., 
1938, 34, 614 — 619). — The  absorption  curve  for  cosmic- 
ray  shower  particles  has  been  observed  in  Pb  and 
Fe,  and  it  is  concluded  that  the  showers  are  nearly 
all  of  the  cascade  type.  Attempts  to  observe  pene¬ 
trating  particles  in  cosmic-ray  showers  at  sea-level 
have  been  unsuccessful.  F.  J.  L. 

Nature  of  the  penetrating  cosmic  rays.  V.  C. 

Wilson.  (Physical  Rev.,  1939,  [ii],  55,  6—10;  cf.  A., 

1938,  I,  225). — Geiger-Miiller  tube  experiments  at 
depths  of  30  and  300  m.  H20  equiv.  from  the  top  of 
the  atm.  showed  that  in  each  case  the  observable 
cosmic  rays  were  penetrating  ionising  rays  accom¬ 
panied  by  soft  showers.  The  ratio  of  soft  showers  to 
penetrating  rays  increased  with  depth.  N.  M.  B. 

Latitude  effect  of  cosmic  rays.  B.  Gross 
(Physical  Rev.,  1939,  [ii],  55,  112). — From  the 
existence  of  a  “  critical  latitude  ”  evidence  is  deduced 
that  the  hard  component  of  cosmic  rays  is  probably 
of  primary  origin.  N.  M.  B. 

Galactic  rotation  and  the  intensity  of  cosmic 
radiation  at  the  geomagnetic  equator.  M.  S. 
Vallarta,  C.  Graef,  and  S.  Kusaka  (Physical  Rev., 

1939,  [ii],  55,  1—5;  cf.  Compton,  A.,  1935,  911).— If 

cosmic  radiation  is  of  extra-galactic  origin  there 
should  be,  in  consequence  of  the  rotation  of  the 
galaxy,  a  small  diurnal  variation  of  intensity  depend¬ 
ing  on  sidereal  time.  This  variation  and  its  sidereal 
time  max.  are  calc,  for  cosmic  rays  arriving  vertically 
at  the  geomagnetic  equator  for  various  proportions 
of  positive  to  negative  primaries.  N.  M.  B. 

Critical  analysis  for  sidereal  time  variations  of 
cosmic  rays  on  the  Pacific.  J.  L.  Thompson 
(Physical  Rev.,  1939,  [ii],  55,  11—15;  cf.  Compton, 
A.,  1935,  911). — Mathematical  (cf.  preceding  abstract). 

N.  M.  B. 

Penumbra  of  cosmic  radiation.  R.  A.  Hutner 
(Physical  Rev.,  1939,  [ii],  55,  15 — 23 ;  cf.  Lemaitre, 
A.,  1936,  774). — Theory  is  developed  and  some 
examples  of  penumbral  trajectories  are  shown.  Pairs 
of  vals.  of  the  energy  and  latitude  having  penumbral 
regions  are  indicated.  Two  methods  of  analysing  the 
data ‘with  the  Bush  differential  analyser  are  given. 

N.  M.  B. 

Difference  in  the  absorption  of  cosmic  rays  in 
air  and  water  and  the  instability  of  the  barytron. 
T,  H.  Johnson  and  M.  A.  Pomerantz  (Physical  Rev., 
1939,  [ii],  55,  104 — 105). — From  investigations  of  the 
cosmic  ray  intensities  and  zenith  angle  distributions 
through  8*9  m.  of  H20  and  10  m.  of  air,  calculations 
on  the  mean  life  of  the  barytron  are  reported. 

N.  M.  B. 

Large  showers  of  cosmic  rays.  P.  Auger,  R. 
Maze,  P.  Ehreneest,  jun.,  and  A.  Freon  (J.  Phys. 


Radium,  1939,  [vii],  10,  39 — 48). — A  detailed  account 
of  work  already  noted  (cf.  A.,  1938,  I,  428,  490). 

W.  R.  A. 

Decay  of  the  penetrating  cosmic  rays.  E.  M. 
Bruins  (Proc.  K.  Akad.  Wetensch.  Amsterdam,  1939, 
42,  54 — 60). — Mathematical.  W.  R.  A. 

Number  of  secondary  electrons  accompanying 
the  penetrating  component  of  cosmic  rays  in 
different  materials.  J.  Clay  and  F.  J.  H.  Duverg£ 
(Physica,  1939,  6,  171 — 173). — Threefold  coincidences 
under  25  cm.  Fe  and  either  50  cm.  H20,  10  cm.  Pb, 
or  24  cm.  Fe  differed  by  4-5%,  3%,  and  3*8%, 
respectively,  with  and  without  5  cm.  Pb  between  the 
counters.  Under  10  m.  H20  the  difference  was  2%. 

L.  J.  J. 

Decay  of  the  penetrating  cosmic  radiation  in 
different  directions.  J.  Clay,  K.  H.  J.  Jonker, 
and  J.  T.  Wiersma  (Physica,  1939,  6,  174 — 176). — 
The  decrease  produced  by  a  layer  of  Fe  is  greater  for 
vertically  incident  radiation  than  at  30°  and  45°  to 
the  vertical.  The  penetrating  particles  decay  with  a 
mean  life-time  of  4  x  10~°  sec.  There  is  no  asymmetry 
around  the  vertical.  L.  J.  J. 

Penetrating  cosmic  radiation  in  water  and 
rock  down  to  450  m.  of  water.  P.  H.  Clay,  A.  van 
Gemert,  and  J.  Clay  (Physica,  1939,  6,  184 — 204). — 
Counter  and  ionisation  measurements  in  the  Sorfjord 
near  Bergen  are  described.  For  depths  (k)  of  60 — 
450  m,,  the  primary  intensity  oc  T^1*93*0'01,  in  agree¬ 
ment  with  earlier  results  in  water  and  rock.  For  h 
10 — 60  m.,  the  decrease  is  smaller  owing  to  decay  of 
particles  of  lower  energy,  with  a  mean  life-time 
~2  x  10-6  sec.  for  3 — 12  x  109  e.v.  The  results  are 
consistent  with  the  view  that  the  penetrating 
component  consists  of  barytrons.  L.  J.  J. 

Soft  shower-producing  component  of  cosmic 
radiation.  N.  S.  Ivanova  (Conipt.  rend.  Acad.  Sci., 
U.R.S.S.,  1938,  20,  529— 532).— The  ratio  of  the 
intensities  produced  by  equiv.  thicknesses  of  Pb 
and  A1  is  3*6,  instead  of  ~15  according  to  the  Bethe- 
Heitler  theory.  The  discrepancy  disappears  if  the 
soft  component  is  regarded  as  mainly  secondary  and 
in  equilibrium  with  the  penetrating  component. 

L.  J.  J. 

Possible  source  of  the  soft  cosmic  radiation 
at  sea-level.  B.  Ferretti  (Nuovo  Cim.,  1938,  15, 
421 — 424). — The  energy  distribution  of  the  cosmic 
radiation  at  sea-level  is  calc,  on  the  assumption  that 
it  arises  from  the  disintegration  of  a  mesotron  with  a 
half-life  ~10~ 6  sec.  into  an  electron  and  a  neutrino. 

0.  J.  W. 

Penetrating  component  of  cosmic  radiation 
and  Rossi  curve.  N.  S.  Ivanova  (Compt.  rend. 
Acad.  Sci.  U.R.S.S.,  1938,  20,  533— 536).— Inter¬ 
position  of  layers  of  A1  between  a  thick  Pb  filter 
and  the  Pb  screen  above  the  counters  increases  the 
soft  radiation  observed.  The  Rossi  curve  is  largely 
due  to  transitions  of  the  penetrating  component,  i.e.9 
the  soft  radiation  is  largely  of  secondary  origin. 

L.  J.  J. 

Magnitude  of  the  sun,  the  stellar  temperature 
scale,  and  bolometric  corrections.  G.  P.  Kuiper 
(Astrophys.  J.,  1938,  88,  429 — 471).  L.  S.  T. 
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Collapsed  neutron  stars.  E.  Zwicky  (Astrophys. 
J.,  193S,  88,  522 — 525). — Consequences  of  the  hypo¬ 
thesis  that  certain  stars  and  cores  of  stars  are  com¬ 
posed  mainly  of  neutrons  are  discussed.  L.  S.  T. 

Simple  applications  of  the  Proca  potential. 

D.  Ivanenko  (Compt.  rend.  Acad.  Sci.  U.R.S.S., 
193S,  21,  31 — 33). — Mathematical.  Proca’s  equa¬ 
tions  are  applied  to  the  spin  of  the  mesotron.  The 
upper  limit  for  its  mass  is  600  X  mass  of  an  electron, 
and  its  radius  is  10"15  cm.  This  is  inadmissibly  small 
and  leads  to  the  rejection  of  the  hypothesis  of  the 
semi-heavy  nature  of  heavy  mass.  E.  J.  L. 

Extinction  of  discharges  in  Geiger-Miiller 
counters.  A.  N.  May  (Proc.  Physical  Soc.,  1939,  51, 
26 — 32). — -The  discharges  are  discussed  in  terms  of 
the  Townsend  theory.  The  discharge  consists  of  a 
series  of  electron  avalanches,  each  generated  from 
photo -electro ns  ejected  from  the  outer  wall  by  the 
previous  one.  At  low  currents  the  average  no.  of 
photo-electrons  per  avalanche  is  small,  and  if  the 
actual  no.  for  an  avalanche  falls  to  zero  the  discharge 
will  stop..  N.  M.  B. 

Integration  of  the  equation  of  radiative  trans¬ 
fer  [in  the  formation  of  absorption  lines].  P. 
Swings  and  L.  Doit  (Astrophys.  J.,  1938,  88,  516 — 
521).  L.  S.  T. 

Nature  of  the  heavy  electron.  A.  Sokolov 
(Compt.  rend.  Acad.  Sci.  U.R.S.S.,  1938,  21,  34). — 
The  heavy  electron  is  considered  to  be  a  complex 
particle  consisting  of  an  electron  and  a  neutrino. 

E.  J.  L. 

Physical  state  of  interstellar  gas  clouds. 
0.  Struve  (Proc.  Nat.  Acad.  Sci.,  1939, 25,  36—43). — 
The  effect  of  the  discovery  of  new  interstellar  ab¬ 
sorption  lines  (cf.,  e.g.,  A.,  1937,  I,  158)  on  the  com¬ 
putation  of  electron  density  in  interstellar  space  is 
discussed.  The  abundance  of  H  is  ~  106  times  that 
of  Ca  and  Na,  and  p  is  3  X  10~25  g.  per  c.c.  for  the 
interstellar  gas.  L.  J.  J. 

Measurement  of  e/m0  for  [3-particles  of  Ra-C. 
A.  I.  Alichanov,  A.  I.  Alichanian,  and  M.  Kozodaev 
(Compt.  rend.  Acad.  Sci.  U.R.S.S.,  1938,  20,  427 — 
428). — Results  of  measurements  of  e/m0  prove  that  if 
any  heavy  electrons  of  mass  2  to  5  m0  are  emitted 
during  (3 -disintegration  of  Ra-C  and  - E  their  no.  is 
<0-5%.  J.  A.  K. 

Theory  of  elementary  particles.  P.  Jordan 
(Z.  Physik.,  1939,  111,  498 — 500). — The  possibility 
of  the  electron  and  neutrino  being  the  primary 
constituents  of  heavy  elementary  particles  is  discussed. 

H.  C.  G. 

.  Field  theory  of  elementary  particles.  N. 
Rosen  (Physical  Rev.,  1939,  [ii],  55,  94—101).— 
Mathematical.  The  construction  of  a  classical  field 
theory  of  the  electron,  combining  gauge- invariance 
and  freedom  from  singularities,  is  developed  by  the 
introduction  of  new  matter  functions  similar  to  the 
wave  functions  of  the  quantum  theory.  N.  M.  B. 

Characteristic  energy  of  the  electron.  A. 
Mercier  (Helv.  Phys.  Acta,  1939,  12,  55 — 75). — 
Mathematical.  A.  J.  M. 


Entropy  of  Fermi-Dirac  gas.  E.  C.  Auluck 
(Phil.  Mag.,  1939,  [vii],  27,  370— 374).— The  entropy 
of  the  gas  is  calc,  to  the  second  order  of  approximation. 

D.  E.  R. 

Mass  of  the  neutrino.  J.  Solomon.  (J.  Phys. 
Radium,  1939,  [vii],  10,  104). — A  study  of  the  laws  of 
transformation  of  the  neutron  into  a  proton  leads  to 
a  finite  val.  for  the  mass  of  the  neutrino. 

W.  R.  A. 

Algebraic  theory  of  spin.  J.  L.  Destouches  (J. 
Phys.  Radium,  1939,  [vii],  10,  105 — 112). — Mathe¬ 
matical,  W.  R.  A. 

Atomic  absorption  coefficients  and  transition 
probabilities  [in  caesium].  E.  L.  Mohler  (Nature, 
1938,142,1160—1161).  L.  S.  T. 

Statistical  mechanism  of  nuclear  collisions. 
L.  Goldstein  (J.  Phys.  Radium,  1939,  [vii],  10,  23 — 
29). — Mathematical.  W.  R.  A. 

Structure  of  the  proton  and  neutron.  G.  Beck 
(Compt.  rend.,  1939,  208,  332 — 333). — Mathematical. 

A.  J.  E.  W. 

Asymptotic  oscillations  within  the  helium 
atom.  D.  Buchanan  (Trans.  Roy.  Soc.  Canada, 
1938,  [iii],  32,  III,  53— 64).— Theoretical.  The  He 
atom  is  considered  as  a  three-body  system  on  the 
basis  of  Newtonian  mechanics.  L.  J.  J. 

Binding  energy  of  4n-nuclei  on  the  a-particle 
model.  B.  0.  Gronblom  and  R.  E.  Marshak 
(Physical  Rev.,  1939,  [ii],  55,  229—230;  cf.Hafstad, 
A.,  1939,  I,  6). — Mathematical.  The  JBe  anomaly  is 
examined.  N.  M.  B. 

Electrical  qnadrupole  moment  of  the  deu- 
teron.  J.  M.  B.  Kellogg,  1. 1.  Rabi,  N.  E.  Ramsey, 
jun.,  and  J.  R.  Zacharias  (Physical  Rev,,  1939, 
[ii],  55,  318 — 319). — The  mol.  beam  magnetic  reson¬ 
ance  method  applied  to  H2  and  D2  shows  close  groups 
of  sharp  resonance  min.  When  the  theory  of  the  H2 
min.  is  applied  to  D2  the  displacements  of  the  min. 
are  only  one  sixth  of  the  experimental  vals.,  and 
this  effect  can  be  accounted  for  by  the  presence  of 
an  electrical  quadrupole  moment  in  the  .deuteron. 
Similar  experiments  on  the  proton  and  deuteron  in 
HD  prove  that  the  large  displacements  are  of  nuclear 
rather  than  of  mol.  origin.  The  calc,  quadrupole 
moment  is  ~2  x  10~27  sq.  cm,,  and  its  sign  is  probably 
positive.  N.  M.  B. 

Binding  energy  of  the  deuteron,  E.  T.  Rogers, 
jun.,  and  (Mrs.)  M.  M.  Rogers  (Physical  Rev.,  1939, 
[ii],  55,  263 — 269;  cf.  Richardson,  A.,  1938,  I,  170; 
Bethe,  ibid.,  172). — The  method  used  is  relatively 
insensitive  to  uncertainties  in  the  energy-range 
relation  for  protons  of  low  energy.  The  protons, 
produced  by  the  disintegration  of  Th-C"  y -radiation, 
were  observed  in  a  low-pressure  cloud  chamber  in 
a  strong  magnetic  field,  and  the  corresponding  kinetic 
energies  were  calc,  from  the  curvatures  of  the  tracks. 
The  binding  energy  found  is  2*17dz0*05  Me.v.,  in 
fair  agreement  with  available  vals.  N.  M.  B. 

Iteration  method  and  its  application  to  the 
oxygen  problem.  C.  Horvay  (Physical  Rev.,  1939, 
[ii],  55,  70 — 87). — Mathematical.  Since  available 
calculations  for  nuclei  heavier  than  He  lead  to  approx. 
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binding  energies  <  the  experimental  vals.,  an  ex¬ 
amination  of  the  Hamiltonian  and  the  convergence  of 
the  variation  or  perturbation  methods  used  is 
developed.  -  N.  M.  B. 

Computation  of  .the  energy  of  repulsion.  M. 

Mamotenko  and  A.  Schuchovitzki  (Acta  Physico- 
chim.  U.R.S.S.,  1938,  9,  803 — 804). — Mathematical. 
A  simplified  method  of  calculating  the  repulsion  of 
two  particles  in  quantum  mechanics  is  described 
and  applied  to  two  H  atoms  with  parallel  spins  and 
two  He  atoms.  C.  R.  H. 

Internal  conversion  coefficients.  S.  M.  Dan- 
coff  and  P.  Morrison  (Physical  Rev.,  1939,  [ii],  55, 
122 — 130). — Mathematical.  The  internal  conversion 
of  nuclear  y-rays  is  treated  by  methods  suited  to  the 
cases  of  the  artificially  radioactive  elements. 

N.  M.  B. 

Intensities  of  electronic  transitions  in  mole¬ 
cular  spectra.  III.  Organic  molecules  *  with 
double  bonds.  Conjugated  dienes.  R.  S.  Mulli- 
ken  (J.  Chem.  Physics,  1939,  7, 121 — 135). — Intensity 
calculations  have  been  applied  to  the  spectra  of  org. 
compounds  containing  conjugated  or  resonating 
double  linkings,  in  particular  the  conjugated  dienes. 
The  strong  absorption  characteristic  of  such  com¬ 
pounds  is  due  probably  to  an  N  V  transition 
(homopolar  normal  state  ->•  ionic  excited  state) 
similar  to  those  identified  for  02,  C2H4,  etc.  (cf.  A., 
1939,  I,  111).  Four  N  ->  V  transitions  occur  for  the 
unsaturation  electrons  (electrons  which  make  the 
weaker  linking  in  double  linkings)  with  w  independent 
of  the  shape  of  the  mol.  but  of  different  intensities 
for  cis-  and  £ra?w-forms,  The  intensity  for  the  latter 
tends  to  concentrate  in  the  long  X  at  the  expense  of 
the  short- X  N  ->  V  transitions.  Experimental  data 
on  diallyl  and  rubber  agree  with  the  theoretical  con¬ 
clusions  that  the  ultra-violet  spectra  of  unconjugated 
dienes  and  polyenes  should  be  similar  to  those  of  the 
alkenes.  Conjugation  causes  an  increase  in  the  total 
absorption  intensity  per  double  linking  (especially  in 
£ra?is-forms),  and  also  a  scattering  of  the  vv  of  the 
four  N  V  transitions  towards  longer  and  shorter 
XX  as  compared  with  the  alkenes.  These  theoretical 
predictions  agree  well  with  available  data  on  the 
ultra-violet  spectra  of  dienes  if  it  is  assumed  that 
butadiene  and  its  derivatives  exist  in  the  trans- form, 
with  its  centrally  substituted  derivatives  partly  in 
the  cis- form.  W.  R.  A. 

Ultra-violet  dispersion  frequencies  of  the 
alkali  hydrides.  W.  Rauch  (Z.  Physik,  1939,  111, 
650 — 656). — A  method  for  the  production  of  thin 
layers  of  alkali  hydrides  in  a  suitable  absorption  vessel 
is  described.  The  measured  absorption  spectra  are 
fundamentally  similar  to  those  of  the  alkali  halides, 
and  the  positions  of  their  max.  may  be  calc,  from  the 
empirical  formula  of  Hilsch  and  Pohl.  L.  G.  G. 

Processes  of  molecular  formation  with  and 
without  Boltzmann  distribution  and  the  conver¬ 
sion  of  translational  into  rotational  energy. 
H.  Schuler,  H.  Gollnow,  and  H.  Haber  (Z .  Physik, 
1939,  111,  484 — 494). — Spectra  emitted  by  the  dis¬ 
charge  from  cooled  hollow  cathodes  in  rare  gas  con¬ 
taining  a  little  H2  indicate  that  CuH  mols.  are  formed 


in  a  rotationless  state,  whereas  A1H  mols.  formed  under 
comparable  conditions  have  a  Boltzmann  distribution 
corresponding  with  1800°  k.  These  results  and  the 
transformation  of  translational  into  rotational  energy 
by  collision  of  the  hydride  mols.  with  rare  gas  atoms 
are  discussed.  H.  C.  G. 

Explanation  of  the  phenomenon  characterised 
as  44  pressure  effect  M  in  the  spectrum  of  alum¬ 
inium  hydride.  H.  Schuler,  H.  Gollnow,  and 
H.  Haber  (Z.  Physik,  1939,  111,  508—513).— 
The  no.  of  rotation  lines  in  the  spectrum  of  A1H 
increases  with  increasing  pressure.  Contrary  to 
previous  assumptions  of  predissociation  and  mol. 
formation  in  the  gas  space,  intensity  distribution  at 
the  lowest  pressures  indicates  the  formation  of  A1H 
on  the  A1  surface  followed  by  sputtering  or  evapor¬ 
ation  of  the  hydride  mols.  with  low  rotational  energy 
but  high  translational  energy.  The  mols.  acquire 
increased  rotational  energy  by  collision,  as  is  the  case 
with  CuH  (cf.  preceding  abstract).  H.  C.  G. 

Ultra-violet  absorption  of  nitrous  acid.  H.  W. 
Thompson  (J.  Chem.  Physics,  1939,  7,  136). — The 
criticisms  by  Newitt  and  Outridge  (A.,  1939,  1,  57)  of 
the  hypothesis  of  Melville  and  Wulf  (A.,  1936,  135) 
do  not  appear  to  be  completely  warranted. 

W.  R.  A. 

Rotational  analysis  of  the  ultra-violet  bands  of 
germanium  monoxide.  A.  K.  S.  Gupta  (Proc. 
Physical  Soc.,  1939,  51,  62 — 68). — Full  data  for  ro¬ 
tational  analyses  of  the  (1,  0),  (2,  0),  and  (0,  3)  ultra¬ 
violet  bands  of  GeO  are  tabulated.  The  bands  are 
due  to  a  transition,  and  mol.  consts.  for 

both  states  are  found.  A*  few  lines  due  to  the  less 
abundant  70GeO  and  72GeO  (cf.  Jevons,  A.,  1937,  I, 
596)  were  observed  in  the  (0,  3)  band.  N.  M.  B. 

Spectral  distribution  of  the  absorption  co¬ 
efficient  in  X-rayed  sodium  chloride  crystals  in 
the  cc.se  of  disappearance  of  inner  tensions.  I. 
Kirvalidze  (Compt.  rend.  Acad.  Sci.  U.R.S.S.,  1938, 
20,  543 — 544). — Superficial  dissolution  of  NaCl 

crystals  coloured  by  X-rays  removes  internal  strains 
and  produces  a  shift  in  the  absorption  max.  from 
X  463  to  455  and  similarly  removes  a  shift  to 
longer  XX  produced  by  excitation  with  X465  ni(i. 

L.  J.  J. 

Absorption  spectrum  of  praseodymium  salts. 
P.  Lehmann  (Ann.  Physik,  1939,  [v],  34,  389—392; 
cf.  Spedding  el  al.,  A.,  1937,  I,  393). — The  absorption 
spectra,  in  very  thin  layers,  of  Pr(EtS04)3,9H20, 
Pr(Br03)3,9H20,  (C6H3Br2-S03)3Pr,9H20,  and 

Pr2(S04)3,8H20  have  been  measured.  XX  of  a  no.  of 
newly  resolved  lines  are  tabulated.  O.  D.  S. 

Influence  of  temperature  on  the  absorption 
spectra  of  solid  solutions  of  samarium.  O. 
Blank  (Acta  Physicochim.  U.R.S.S.,  1938,  9,  103 — 
110). — A  new  band  of  Sm  rv,  not  observed  at  low 
temp.,  has  been  detected  in  Na2B407  solutions  at 
250°.  Its  origin  is  discussed.  The  absorption  bands 
of  Sm  and  Nd  broaden  with  rise  of  temp. 

W.  R.  A. 

Absorption  spectrum  and  life-time  of  the 
carbon  sulphide  radical.  V.  Kondrateev  (Compt. 
rend.  Acad.  Sci.  U.R.S.S.,  1938,  20,  547 — 548). — 
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Bands  are  recorded  for  absorption  at  room  temp, 
which  conflict  with  Crawford  and  Shurcliff  Js  analysis 
of  the  emission  spectrum.  The  life-time  of  CS  is 
several  min.  L.  J.  J. 

Ultra-violet  spectrum  of  thiophosgene.  V. 
Henri  and  J.  Duchesne  (Nature,  1939, 143,  28 — 29). 
— The  absorption  spectrum  of  CSC12  is  characterised 
by  five  fundamental  frequencies,  1148  and  537  cm,4 
for  the  normal  mol.,  and  914,  240,  and  400  cm.-1  for 
the  activated  state.  The  frequencies  calc,  for  the 
normal  mol.  agree  with  those  obtained  by  Thompson 
(A.,  1939,  I,  9)  from  the  Raman  spectrum.  The 
results  support  the  Herzberg-Teller  theory,  and 
justify  the  use  of  isotope  effects  in  studying  complex 
spectra.  L.  S.  T. 

Band  spectrum  of  silicon  monosulphide  and 
its  relation  to  the  hand  spectra  of  similar  mole¬ 
cules.  R.  F.  Barrow  and  W.  Jevons  (Proc.  Roy. 
Soc.,  1938,  A,  169,  45— 65).— The  prep,  of  SiS  by 
the  action  of  CS2  on  excess  of  Si  at  1000°  is  described. 
>70  bands  are  measured  in  the  ultra-violet  and  about 
the  same  no.  in  the  near  ultra-violet  and  visible 
regions  (cf.  A.,  1938,  I,  341).  Vibrational  analysis 
is  given  and  the  coeffs.  of  the  ground  states  and 
comparable  excited  states  are  compared  with  those  of 
similar  mols.  (monoxides  and  monosulphides  of  C, 
Ge,  Sn,  and  Pb).  A  discharge  tube  in  which  a  heavy 
current  (5  amp.)  could  be  maintained  is  described. 

G.  D.  P. 

Photo  dissociation  of  ICN  and  BrCN  molecules 
and  the  transfer  of  rotational  energy  on 
collision  of  the  CN  radical  with  foreign  molecules. 
A.  Jakovleva  (Acta  Physicochim.  U.R.S.S.,  1938,  9, 
665 — 680). — The  fluorescence  of  CN  in  ICN  consists 
of  bands  at  3883  and  4216  a.  and  is  accompanied  by 
fluorescence  of  I2  mols.  In  the  region  3900 — 3800  a., 
the  I2  mol.  shows  three  bands  with  max.  at  3925, 
3870,  and  3800  a.  The  photodissociation  of  ICN  is 
accompanied  by  the  formation  of  CN  radicals  in  the 
electronic  state  2£*  and  in  the  vibrational  states 
v'  =  0,  1,  2.  The  rotational  energy  of  the  CN  radical 
for  v'  =  0  corresponds  with  1140°  K.  In  the  case  of 
BrCN,  CN  fluorescence  shows  the  same  groups  as 
in  the  case  of  ICN.  The  magnitude  of  the  effect 
of  foreign  gases  in  increasing  the  rotational  temp, 
of  the  CN  radical  decreases  in  the  order 
A  >  No  =  C02  >  H2.  C.  R.  H. 

Arrangement  of  electron  bands  in  the  spectra 
of  solutions.  I.  Light  absorption  of  aromatic 
nitro-compounds.  G.  Kortum  (Z.  phvsikal.  Chem., 
1939, 42,  B,  39 — 66). — The  relation  of  light  absorption 
to  chemical  constitution  is  discussed  with  special 
reference  to  the  absorption  of  light  by  the  simpler 
aromatic  N02-compounds  in  H20,  HC1,  or  NaOH 
solution.  W.  R.  A. 

Absorption  of  violet  and  near  ultra-violet 
radiation  by  benzaldehyde.  B.  Susz  and  E. 
Briner  (Helv.  Chim.  Acta,  1939,  22,  117—120).— 
Absorption  data  and  extinction  coeffs.  are  recorded 
between  3818  and  4060  a.  Absorption  is  feeble 
within  this  range.  C.  R.  H. 

Absorption  spectra  of  b  enz oy If ormyl oxin dol e - 
phenylhydrazone  and  some  of  its  derivatives. 


F.  W.  Bergstroh  and  (Sir)  R.  Robinson  (J.C.S., 
1939,  189 — 195). — Solutions  of  arylhydrazones  of 
benzoylformyloxindole  (I)  exhibit  marked  colour 
differences  in  different  solvents.  Absorption  spectra 
of  alcoholic  and  AcOH  solutions  have  been  examined  in 
the  visible  but  no  definite  conclusions  can  be  reached. 
It  is  deduced  that  there  is  present  a  complex  mixture 
of  tautomerides  characterised  by  different  colours 
and  that  equilibria  are  very  sensitive  to  changes  in 
solvent.  A  modified  procedure  for  the  prep,  of  the 
phenylhydrazone  of  (I)  is  given  and  the  following 
new  colour  changes  with  solvent  are  recorded : 
yellow  in  NPhMe2,  red  in  cone.  C5H5N,  yellow  in  aq. 
or  dil.  C5H5N,  yellow  in  alkali  and  mineral  acid 
solution,  yellow  in  cone.  aq.  NH3.  It  forms  readily 
hydrolysed  salts  with  C5H5N  and  NH3.  The  prep, 
of  m -mZro-,  (?)  m.p.  223 — 224°,  p -nitro-,  m.p.  224 — 
225°,  and  p- metlwxy-pheiiylhydrazoiies  of  (I)  and  their 
colour  changes  in  various  solvents  are  described. 

W.  R.  A. 

Ultra-violet  absorption  of  polycyclic  hydro¬ 
carbons.  H.  Mohler  and  J.  Sorge  (Helv.  Chim. 
Acta,  1939,  22,  229- — 235). — Data  for  cycZopenteno- 
triphenylene,  1:2:3:  4-dibenzfluorene,  methylbenz- 
pyrene,  7-methylnaphthafluorene,  and  dihydrochry¬ 
sene  are  recorded  and  discussed.  C.  R.  H. 

Chemical  warfare  materials.  XII.  Light  ab¬ 
sorption  of  nose  and  throat  irritants,  lung 
poisons,  and  vesicants  in  the  short-wave  ultra¬ 
violet.  H.  Mohler  and  J.  Sorge  (Helv.  Chim. 
Acta,  1939,  22,  235 — 239). — Absorption  data  for 
C6H14  solutions  of  AsPluCl,  AsPh2*CN,  CC13*NOo, 
AsEtCL,  AsC12-CH:CHC1,  “AsC1(CH:CHC1)2, 
As(CH!CHC1)3,  and  phenarsazine  chloride  have  been 
obtained.  C.  R.  H. 

Ultra-violet  absorption  spectrum  of  anhydro- 
sarsasapogenoic  acid.  L.  F.  Fieser  and  R.  N. 
Jones  (J.  Amer.  Chem.  Soc.,  1939,  61,  532). — The 
ultra-violet  absorption  max.  (243  mp.)  of  the  acid  has 
*  =  0*98  X  101  (cf.  A.,  1939,  II,  31).  Its  Me  ether 
acetate  in  abs.  EtOH  has  a  max.  at  243  mp.  (log  e 
4*13)  and  a  subsidiary  max.  at  303  mp.  (log  €  1*86). 

R.  S.C., 

Behaviour  of  alkaloids  to  filtered  ultra-violet 
light  at  varying  pH.  Determination  of  capillary 
configuration.  W.  Awe  (Pharru.  Zentr.,  1939,  80, 
17 — 21,  51 — 54). — Observations  are  made  on  the 
colour  changes  of  chelidonium  bases  on  addition  of 
acid  or  alkali.  Ultra-violet  absorption  data  are 
given  for  some  berberine  derivatives.  P.  G.  M. 

OH  vibration  spectrum  in  the  photographic 
infra-red.  II.  S.  Mizushima,  T.  Kubota,  and  Y. 
Moreno  (Bull.  Chem.  Soc.  Japan,  1939, 14, 15 — 18). — 
The  w  of  the  absorption  max.  of  the  second  and  third 
overtones  of  the  OH  band  of  gaseous  MeOH,  EtOH, 
PraOH,  BuaOH,  HCOoH,  AcOH,  EtCO„H,  PliOH, 
o- C6H4C1*0H,  o-C6H4Br*OH,  and  Ch[CH2]2-OH  are 
<  the  w  for  solutions  in  CC14  by  ^-TOO  cm.-1  The 
data  are  compared  with  existing  dipole  moment  data. 

W.  R.  A. 

Spectroscopic  comparison  of  the  proton- 
attracting  properties  of  liquids.  W.  Gordy  (J. 
Chem.  Physics,  1939,  7,  93— 99).— The  positions  of 
the  OD  vibration  band  of  MeOD  in  27  solvents  and  of 
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D20  in  6  solvents  and  the  Av  from  the  unimol.  band 
are  recorded.  From  the  magnitude  of  Av  the  proton- 
attracting  properties  of  the  different  solvents  can  be 
estimated.  W.  R.  A. 

Infra-red  absorption  of  hydrogen  chloride  in 
solution.  W.  Gordy  and  P.  C.  Martin  (J.  Chem. 
Physics,  1939, 7, 99 — 102). — An  extension  and  detailed 
account  of  work  already  noted  (A.,  1938,  I,  11). 
Solutions  of  HC1  in  PhN02,  o-C6H4Me*N02,  EtOAe, 
Et20,  Pr^20,  Bua20,  and  dioxan  have  been  examined 
from  2*6  to  5-4  (x.  The  fundamental  band  is  shifted 
to  lower  w  due  to  H-bonding  with  the  solvent. 

W.  R.  A. 

Infra-red  spectrum  and  molecular  constants 
of  carbon  monoxide.  S.  E.  Whitcomb  and  R.  T. 
Lagemann  (Physical  Rev.,  1939,  [ii],  55, 181 — 183). — 
Data  for  the  fundamental  4*66  g.  and  first  overtone 
bands  at  2*34  (x.  of  CO  measured  under  high  resolution 
are  tabulated  and  an  expression  for  the  lines  in  the 
positive  and  negative  branches  in  both  bands  is  found. 
Mol.  consts.  are  calc.  N.  M.  B. 

Absorption  spectra  of  nitrogen  derivatives  in 
the  near  infra-red.  (Mme.)  M.  Freymann  (Ann. 
Chim.,  1939,  [x],  11,  11 — 72). — A  detailed  account  of 
work  already  noted  (cf.  A.,  1937,  I,  9,  167,  282,  344; 
1938,  I,  11 ;  1939,  I,  121).  W.  R.  A. 

Infra-red  absorption  spectrum  of  amino-acids. 
N.  Wright  (J.  Biol.  Chem.,  1939,  129,  137 — 141). — 
Infra-red  absorption  spectra  in  the  range  3 — 24  pi. 
were  determined  for  9  different  NH2-acids  (5  in  both 
the  racemic  and  an  optically  active  form)  in  the  form 
of  a  thin  uniform  layer  of  finely  powdered  crystals 
on  plates  of  cryst.  KBr.  Differences  in  these  spectra 
showed  that  the  racemic  form  is  a  compound  and  not 
a  mixture  of  the  d -  and  ^-crystals.  Shifts  in  the 
position  of  the  CO  band  indicated  a  strong  interaction 
between  C02H  and  NH2  groups  in  the  cryst.  NH2- 
acids.  T.  F.  D. 

Interaction  between  rotation  and  oscillation 
in  deuter of ormaldehy de .  H.  H.  Nielsen  (Physi¬ 
cal  Rev.,  1939,  [ii],  55,  289—293;  cf.  A.,  1938,  I, 
386). — Mathematical.  The  unsymmetrical  broaden¬ 
ing  of  the  Q  branch  towards  higher  frequencies  in  the 
parallel  type  bands  near  1100  cm.-1  in  the  absorption 
spectrum  indicates  convergence  towards  lower  rather 
than  higher  frequencies,  and  is  accounted  for  by  taking 
into  account  an  interaction  between  rotation  and 
oscillation  of  the  Coriolis  type  arising  from  the  acci¬ 
dental  degeneracy  of  the  three  vibration  frequencies, 
belonging  to  three  different  symmetry  classes,  falling 
near  900,  1000,  and  1100  cm.-1  N.  M.  B. 

Infra-red  spectra  in  the  3  g.  region  of  naphth¬ 
alene,  1-  and  2-methylnaphthalene ,  quinoline, 
and  fsoquinoline  :  an  aid  to  analysis.  J.  J.  Fox 
and  A.  E.  Marten  (J.C.S.,  1939,  318— 322).— Ab¬ 
sorption  spectra  of  C10H8, 1-  and  2-C10H7Me,  quinoline 
(I),  and  isoquinoline  (II)  have  been  examined  from 
2-6  to  3*8  pi.  in  CC14  solution.  The  naphthalenes  show 
absorption  of  complex  structure  near  3*27  jx.  which 
arises  from  CH  groups;  the  C10H7Me,  in  addition 
give  bands  up  to  3*5  [x.  attributable  to  Me  groups. 
The  spectra  of  (I)  and  (II)  are  sufficiently  different 
to  permit  their  use  for  identification  and  estimation, 
o  (a.,  i.) 


l-C10H7Me  and  (I)  give  spectra  resembling  simple 
C6H6  derivatives  near  3*27  g.,  whilst  2-C10H7Me 
and  (II)  are  more  like  C10H8.  (^-Substituted 
compounds  have  m.p.  <  C10H8  but  considerably  > 
a-substituted  compounds.  W.  R.  A. 

» 

Constitution  of  boric  oxide  compounds.  J.  H. 
Hibben  (Amer.  J.  Sci.,  1938,  [v],  35,  A,  113—125).— 
The  Raman  spectra  of  H3B03>  NaB02,  and  Na2B407 
as  crystals  and  in  aq.  solution  have  been  determined 
and  compared  with  those  of  B203  and  borax  glasses. 
The  results  indicate  that  the  structure  of  H3B03  in 
solution  is  probably  a  plane  equilateral  triangle,  with 
0  located  at  the  corners  and  B  in  the  centre,  although 
a  ring  structure  is  not  excluded.  NaB02  is  not  a 
linear  mol.,  but  slightly  bent;  it  has  the  symmetry 
C2c.  Na2B407  appears  to  have  a  chain  mol.  in  the 
cryst.  state,  but  dissociates  in  H20  into  H3B03  and 
NaB02.  The  spectrum  of  borax  glass  resembles  that 
of  cryst.  Na2B407,  but  differs  from  that  of  B203. 

E.  S.  H. 

Depolarisation  measurements  [of  Raman 
lines]  and  the  structure  of  some  complex  ions. 
H.  J.  Bernstein  and  W.  H.  Martin  (Trans.  Roy. 
Soc.  Canada,  1938,  [iii],  32,  III,  43 — 52). — A  method 
for  measuring  depolarisation  factors  (p)  by  means  of  a 
polarising  film  (“  Polaroid  ”)  is  described.  Results 
are  reproducible  within  ±5%.  HgX4 —  (X  —  Cl, 
Br,  I)  ions  give  only  one  line,  for  which  p  is  zero, 
indicating  completely  symmetrical  vibration.  It  is 
concluded  that  such  ions  do  not  contain  four-covalent 
bonds,  but  represent  mol.  compounds  HgX2,X2"". 

L,  J .  J. 

Raman  spectrum  of  deuterium  perchlorate. 
R.  Fonteyne  (Natuurwetensch.  Tijds.,  1939,  21, 
6 — 8). — From  a  study  of  the  Raman  spectrum  of 
cone,  solutions  of  HC104  in  D20  it  is  concluded  that 
mols.  of  D0*C103  (symmetry  C3V)  exist  together  with 
mols.  of  the  pseudo-acid  H0*C103  of  similar  structure. 

S.  C. 

Molecular  oscillation  frequency  in  viscosity 
and  Raman  effect.  L.  Sibaiya  and  M.  R.  Rao 
(Current  Sci.,  1939,  8,  12). — The  mean  ratio  of 
Tjobs.  to  Tjcnic.  for  14  org.  substances  is  1*08  when  Linde- 
mann’s  expression  is  applied.  The  existence  of  the 
Lindemann  or  the  Debye  max.  frequency  in  scattered 
spectra  favours  the  view  that  the  low-frequency 
Raman  lines  near  the  Rayleigh  line  arise  from  lattice 
oscillations.  W.  R.  A. 

Number  of  Raman  frequencies  of  the  ethylenic 
linking.  C.  Provost  (Compt.  rend.,  1939,  208, 
39 — 40). — Raman  spectra  of  three  isomeric  forms  of 
CH3,[CH'OH]2*CHICH2  confirm  the  structures  deduced 
from  chemical  evidence  (cf.  A.,  1928,  1212). 

W.  R.  A. 

Ethylenic  [linking]  frequency  in  vinyl  ethers. 
A.  Kirrmann  (Compt.  rend.,  1939,  208,  353 — 355). — 
Vais,  of  the  b.p.,  d ,  n ,  and  [72]  are  recorded  for 
CH2:CH*OEt  (1611,  1635),  CHMelCH-OEt  (1666), 
and  CH2ICMe'OEt  (1654);  Raman  w  due  to  the  C!C 
linking  are  given  in  parenthesis.  The  OEt  group 
increases  the  v,  and  the  suggestion  that  the  displace¬ 
ment  is  due  to  polarity  is  not  verified. 

A.  J.  E.  W. 
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SF  Raman  effect.  XCVI.  Alkyl  iodides.  L. 
Kahovec  and  J.  Wagner  (Z.  physikal.  Chem.,  1939, 
42,  B,  123 — 135). — A  continuous  distillation  apparatus 
has  been  used  to  determine  the  Raman  spectra  of  the 
photosensitive  iodides  of  Pra,  Pr^,  Bua,  Bu^,  sec,- 
Bu,  Buv,  7i- }  iso-,  and  ter£.-C5Hn,  n-CGH13,  ?i-C7H15, 
7i-  and  sec, -C8H17.  The  characteristic  v  of  the  CT 
group  and  the  deformation  vv  of  CH  are  discussed. 

W.  R.  A. 

Raman  spectrum  and  vibrational  frequencies 
of  methylacetylene.  B.  L.  Crawford,  jun.  (J. 
Chem.  Physics,  1939,  7,  140). — CMeJCH  exhibits  12 
Raman  displacements ;  vv,  intensities,  polarisations, 
and  assignments  are  given.  It  has  C2V  symmetry 
and  should  have  five  degenerate  and  five  non- de¬ 
generate  fundamentals  active  in  Raman  effect. 
Vais,  have  been  assigned  to  the  ten  fundamentals 
and  low-temp,  heat  capacity  measurements  by  the 
“  hot-wire  ”  method  substantiate  the  assignment. 

W.  R.  A. 

Raman  spectra  and  constitution  of  ozonides. 
Raman  spectra  of  methyl  citraconate  and  mesa- 
conate  and  their  ozonides.  E.  Briner,  D.  Franck, 
and  E.  Perrottet  (Helv.  Cliim.  Acta,  1939,  22, 
224 — 228). — Data  for  Me  citraconate  agree  with 
those  of  Kohlrausch.  The  absence  of  lines  at  1830 
cm.-1  is  evidence  of  a  lactone  structure  for  Me  mesa- 
conate.  Additional  frequencies  in  the  region  1800 — 
2700  cm.-1  appear  in  the  ozonides.  The  strong  line 
characteristic  of  the  double  linking  in  the  esters  is 
still  present  in  their  ozonides.  C.  R.  H, 

Polarisation  of  low-frequency  lines  of  scatter¬ 
ing  in  crystals.  F.  Gross  and  M.  Vines  (Acta 
Physicochim.  U.R.S.S.,  1938,  9,  209 — 214). — Measure¬ 
ments  with  Ph20  and  ^-C6H4Br2  show  that  the  low- 
frequency  Raman  lines  cannot  be  distinguished  by  the 
state  of  their  polarisation  from  the  ordinary  vibrational 
lines  in  crystals,  but  the  strong  depolarisation  of  the 
continuous  spectrum  in  the  vicinity  of  the  Rayleigh 
line  in  liquids  is  explained.  A  case  of  anomalous 
polarisation  with  p  ^>1  was  observed  with  a  crystal  of 
p-C6H4Br2.  0.  J.  W. 

Light  scattering  in  anisotropic  liquids.  I. 
Investigations  in  transmitted  light.  II.  De¬ 
polarisation  of  scattered  light.  V.  Zvetkov 
(Acta  Physicochim.  U.R.S.S.,  1938,  9,  111 — 129, 
130 — 140). — Transmission  measurements  on  liquid 
p-azoxvanisole  (I)  in  magnetic  fields  up  to  22,000 
gauss  have  been  made  with  particular  reference  to 
the  influence  of  surface  layers  on  the  results.  Both 
in  longitudinal  and  in  transverse  fields  max.  trans¬ 
missivity  is  attained  at  2000  gauss  and  remains  un¬ 
altered  at  higher  field  strengths.  The  effect  of  field 
strength  on  the  degree  of  depolarisation  has  also 
been  considered. 

II.  The  state  of  polarisation  of  light  scattered  at 
90°  to  the  incident  light  by  (I)  and  by  ace  toxy  benzyl  - 
ideneazine  and  the  influence  of  magnetic  fields  up  to 
20,000  gauss  on  the  degree  of  polarisation  have  been 
studied.  The  scattering  of  light  in  strong  magnetic 
fields  cannot  be  interpreted  by  the  theory  of  Orn- 
stein  and  de  Braaf.  W.  R.  A. 

Scattering  of  light  by  anisotropic  liquids. 
L.  S.  Ornstein  and  W.  de  Braaf  (Proc.  K.  Akad. 


Wetensch.  Amsterdam,  1939,  42,  105 — 106). — Results 
obtained  by  Zvetkov  (cf.  preceding  abstract)  on  the 
effect  of  magnetic  fields  on  the  depolarisation  of  light 
scattered  by  anisotropic  liquids  can  be  explained  by 
the  “  swarm  ”  hypothesis.  J.  A.  K. 

Theory  of  photodichroism.  G.  Ungar  (Compt. 
rend.,  1939,  208,  337—338;  cf.  A.,  1938,  I,  528). 

A.  J.  E.  W. 

Objective  spectrophotometric  determination 
of  light  scattered  from  clouds.  R.  Teucher 
(Physikal.  Z.,  1939,  40,  90 — 100). — The  relation  be¬ 
tween  the  colour  of  light  scattered  by  drops  of  a  cloud 
(radius  5 — 12  p.)  and  the  size  of  the  drops  has  been 
investigated  experimentally.  Spectra  of  the  light 
scattered  by  the  drops  forming  a  cloud  in  a  cloud 
chamber  capable  of  producing  a  homogeneous  cloud 
were  photographed  for  different  angles  of  scattering 
and  for  drops  of  various  radii.  The  colour  of  the 
scattered  light  provided  little  information  concerning 
the  size  of  the  drop.  A.  J.  M. 

Chemiluminescent  reactions  of  sulphur.  E. 
Schroer  (Z.  physikal.  Chem.,  1939,  42,  B,  117 — 
122). — Spectroscopic  investigation  of  (i)  the  chemi¬ 
luminescence  observed  when  a  mixture  of  S  vapour 
and  02  is  cooled,  (ii)  the  luminescence  appearing  when 
the  mixture  is  subjected  to  a  silent  electric  discharge 
or  when  03  is  added,  and  (iii)  the  luminescence  im¬ 
parted  to  the  H2  flame  by  S  of  volatile  S  compounds, 
shows  that  the  phenomenon  is  due  to  the  S2  mol. 
The  excitation  energy  is  supplied  by  recombination 
processes  of  the  S.  W.  R.  A. 

Phosphorescence  of  tetraphenylmethane  and 
related  substances. — -See  A.,  1939,  II,  150. 

Chemoluminescence  of  benzoporphins. — See 
A.,  1939,  II,  128. 

Fluorescence  model  of  uranyl  salts.  N.  F. 
Moerman  and  II.  H.  Kraak  (Rec.  trav.  chim.,  1939, 
58,  34 — 38). — The  relation  between  the  fluorescence 
and  absorption  spectra  of  U02  salts  is  explained 
on  the  basis  of  the  variation  of  energy  content  of  the 
UO.,**  with  the  U — 0  interat.  distance.  F.  L.  U. 

Effect  of  moistening  on  the  intensity  of  fluor¬ 
escence  of  adsorbed  dyes.  F.  Bandow  (Z.  physi¬ 
kal.  Chem.,  1939,  42,  B,  67— 81).— The  effect  of 
moistening  with  various  org.  liquids  on  the  intensity 
of  different  dyes  adsorbed  on  inorg,  bases  has  been 
investigated.  The  max.  effect  is  obtained  with  low 
concns.  of  org.  liquid.  W.  R.  A. 

Luminescence  of  alkali  halide  crystals.  M.  N. 
Podaschevski  and  A.  M.  Polonski  (Compt.  rend. 
Acad.  Sci.  U.R.S.S.,  1938,  21,  14 — 17). — Rock-salt 
gives  a  luminescence  band  with  a  max.  of  4*98  e.v. 
at  X  248  mu.  Svnthetic  KC1  has  a  max.  of  4-4  e.v. 

*  _ 4/ 

at  X  220  mpL.  The  phosphorescence  spectrum  occurs 
near  the  luminescence  spectrum.  The  effect  of  plastic 
deformation  is  discussed.  F.  J.  L. 

Electrical  and  luminescent  properties  of  phos¬ 
phors  under  electron  bombardment.  W.  B. 
Nottingham  (J.  Appl.  Physics,  1939,  10,  73—83; 
cf.  A.,  1937,  I,  283). — The  properties  of  Zn3(P04)2,  Ca 
tungstate,  ZnS-CdS,  and  ZnS  phosphors  during  elec- 
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tron  bombardment  in  a  cathode-ray  tube  operating 
at  various  potentials  are  recorded.  J.  W.  S. 

Phosphorescence  mechanism  of  samarium 
phosphorescent  substances  studied  by  the  decay 
of  their  luminescence.  V.  Leyschin  and  E.  Rick¬ 
man  (Compt.  rend.  Acad.  Sci.  U.R.S.S.,  1938,  20, 
445 — 448). — The  decay  of  intensity  of  the  yellow  and 
red  lines  of  a  CaS-Sm  phosphor  has  been  measured 
at  3  temp.  The  law  of  decay  was  hyperbolic,  the 
decay  const,  being  practically  independent  of  temp. 
The  initial  intensity  of  luminescence  was  oc  the  square 
of  the  intensity  of  the  exciting  light.  Excitation  of 
these  phosphors  is  therefore  accompanied  by  com¬ 
plete  separation  of  the  electron  from  the  phosphores¬ 
cent  centres,  as  in  phosphors  activated  by  heavy 
metals.  J.  A.  K. 

Ionisation  by  vaporisation.  G.  Lovera  (Nuovo 
Cim.,  1938, 15,  377 — 383). — Experiments  with  various 
liquids  (H20,  EtOH,  C6H6,  C6H14)  show  that  when 
the  formation  of  ions  occurs  during  the  rapid  evapor¬ 
ation  of  liquid  drops,  this  is  due  to  a  mechanical 
agitation  of  the  drops  and  not  to  the  vaporisation 
process  itself.  0.  J.  W. 

Photoconductivity  of  metal  films.  T.  C.  Wil¬ 
son  (Physical  Rev.,  1939,  [ii],  55,  316 — 317). — 
Investigations  on  thin  ribbons  of  Cu,  Pt,  and  Pd, 
illuminated  by  X-rays,  indicate  either  that  the  photo- 
conductive  effect  in  thin  films  of  the  metals  sputtered 
on  glass  (cf.  Bartlett,  A.,  1925,  ii,  943)  is  a  property  of 
the  bulk  metal  which  can  be  caused  only  by  ultra¬ 
violet  radiation,  or  that  the  effect  is  restricted  to 
films  alone  and  is  related  to  their  structure,  i.e.,  an 
external  photo-electric  current  between  discontinuous 
patches  of  the  film.  N.  M.  B. 

Actino -electric  effects  in  tartaric  acid  crystals. 
J.  J.  Brady  and  W.  H.  Moore  (Physical  Rev.,  1939, 
[ii],  55,  308 — 311). — The  crystals  illuminated  with 
light  from  a  C  arc  show  a  flow  of  current  when  con¬ 
nected  to  a  galvanometer  without  the  aid  of  an  im¬ 
pressed  battery,  the  effect  depending  largely  on  the 
orientation  of  the  crystal  with  respect  to  the  light 
beam.  A  section  of  the  crystal  can  be  chosen  showing 
a  series  of  equipotential  lines  when  its  surface  is 
examined  with  two  probes  while  the  crystal  is  illum¬ 
inated.  The  measured  currents  are  ~10~12  amp. 
The  effect  is  a  linear  function  of  light  intensity  for 
lower,  but  increasing  more  rapidly  for  higher,  in¬ 
tensities,  and  is  almost  independent  of  temp,  in  the 
range  20°  to  — 40°.  The  max.  spectral  response  is  at 
-10,500  a.  N.  M.  B. 

Sputtering  of  oxide-covered  magnesium  sur¬ 
faces.  R.  W.  Ditchburn  and  K.  I.  Roulston 
(Proc.  Camb.  Phil.  Soc,,  1938,  34,  620—624).— 
The  low  rate  of  sputtering  of  Mg  in  02  is  due  to  the 
presence  of  an  oxide  film  and  not  to  charged  particles 
being  returned  to  the  cathode  by  the  electric  field. 

F.  J.  L. 

Photo-electric  current  in  alkali  halide  crystals 
with  U  centres  under  illumination  with  visible 
and  ultra-violet  light.  V.  P.  Poddubni  (Acta 
Physicochim.  U.R.S.S.,  1938,  9,  703— 711).— The 
possibility  of  a  direct  transition  of  an  electron  from  the 
U  to  the  F  level  with  the  formation  of  F  from  U 


centres  has  been  established  for  KC1.  A  photo¬ 
electric  current  is  obtained  by  transferring  electrons 
from  the  U  level  into  the  conductivity  zone,  with  an 
intermediate  state  at  the  F  level,  during  the  simul¬ 
taneous  illumination  of  a  crystal  with  U  centres  by 
narrow  spectrum  regions  of  ultra-violet  or  visible 
light.  C.  R.  H. 

Inner  photo-electric  effect  in  potassium  and 
sodium  iodides  by  the  action  of  ultra-violet 
radiation.  V.  P.  Poddubni  (Acta  Physicochim. 

U. R.S.S.,  1938,  9,  712 — 716). — Spectral  distribution 

curves  for  Nal  and  KI  are  reproduced.  The  possi¬ 
bility  of  electron  transference  horn  the  lower  zone  of 
possible  energy  vals.  to  the  upper  zone  has  been 
demonstrated.  C.  R.  H. 

Spectrum  distribution  of  photo-electric  cur¬ 
rents  in  crystals  of  alkali  halides  with  U  centres. 

V.  P.  Poddubni  (Acta  Physicochim.  U.R.S.S.,  1938, 
9,  717 — 724). — The  spectrum  distribution  of  the 
primary  and  depolarisation  photo- currents  has  been 
investigated  for  NaCl,  NaBr,  KC1,  KBr,  and  KI 
with  U  centres.  The  presence  of  electrons  at  a  level, 
U'y  somewhat  higher  than  the  U  level  has  been  demon¬ 
strated,  and  the  energy  differences  between  U  and  U' 
have  been  calc,  for  the  five  halides.  C.  R.  H, 

Theory  of  solid  rectifiers.  D.  Blochintzev 
and  B.  Da vidov  (Compt.  rend.  Acad.  Sci.  U.R.S.S., 
1938,  21,  21 — 24). — Theoretical.  Rectification  takes 
place  at  the  boundary  of  two  semi-conductors  of  the 
same  type,  i.e.,  both  having  free  electrons  or  positive 
“  holes.”  F.  J.  L. 

Thermal  theory  of  metallic  photo-resistance. 
Q.  Majorana  (R.C,  Atti  Accad.  Lincei,  1938,  [vi],  28, 
177 — 182). — An  expression  is  derived  for  the  temp, 
variations  in  thin  metallic  films  produced  by  illumin¬ 
ation  with  periodically  interrupted  light  (cf.  A.,  1939, 
I,  127).  O.  J.  W. 

Contact  between  a  metal  and  an  insulator  or 
semi-conductor.  N.  F.  Mott  (Proc.  Camb.  Phil. 
Soc.,  1938,  34,  568 — 572). — Theoretical.  The  width 
of  the  electrical  double  layer  formed  when  a  metal  and 
an  insulator  or  semi-conductor  are  in  contact  is  in¬ 
vestigated.  The  theory  of  the  Cu20  rectifier  is  also 
discussed.  F.  J.  L. 

Specific  inductive  capacity  of  diamonds  by 
the  method  of  mixtures.  S.  Whitehead  and 

W.  Hackett  (Proc.  Physical  Soc.,  1939,  51,  173 — 
190). — Diamonds  in  bulk  gave  a  precision  val.  5-66  at 
27-8°  and  800  cycles  per  sec.  The  mean  val.  was 
5-7^1  *5%  for  the  temp,  range  —65°  to  85°  and  v 
300 — 3000,  and  5-7=ff3-2%  for  v  50 — 5000 ;  there  was 
no  change  within  2%  error  up  to  v  1-6  x  106.  Results 
agree  with  n  on  the  basis  of  Maxwell’s  law  and  are 
consistent  with  the  general  relationships  of  sp. 
inductive  capacity  to  at.  no.  and  the  periodic  table. 

N.  M.  B. 

Behaviour  of  polar  molecules  in  solid  paraffin 
wax.  R.  W.  Sillars  (Proc.  Roy.  Soc.,  1938,  A,  169, 
66 — 83). — The  experiments  were  carried*  out  on 
paraffin  wax  containing  about  5%  of  various  long- 
chain  esters  (Et,  Bu,  and  dodecyl  stearate  and  Bu, 
octyl,  dodecyl,  and  cetyl  palmitate).  The  material 
was  placed  between  the  plates  of  a  test  condenser 
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and  the  loss  angle  (energy  absorption)  measured  at 
frequencies  between  1  and  4000  kc.  in  the  temp, 
range  — 50°  to  50°.  It  is  concluded  that  the  whole 
ester  mol.  contributes  to  the  time  const,  and  that  it 
behaves  as  a  rigid  structure.  There  is  no  simple 
relation  between  chain  length  and  time  const. 

G.  D.  P. 

Influence  of  distortion  through  non-linear 
rectification  on  the  measurement  of  dielectric 
constants  by  the  heterodyne  method.  S.  R. 
Khastgir  and  K.  Sirajuddin  (Z.  Physik,  1939,  111, 
475 — 476). — The  statement  of  Prasad  and  Verma 
(A.,  1936,  666;  1938,  I,  12),  that  e  for  an  electron 
containing  space  oc  applied  high-frequency  potential, 
is  not  confirmed,  and  the  apparent  result  is  ascribed 
to  distortion  in  the  receiver  through  the  use  of  too 
high  a  signal  voltage  in  one  component  of  the  beat 
note.  L.  G.  G. 

Relation  between  dielectric  constants  and 
internal  pressures  of  non-polar  liquids.  D.  I. 
Coomber  (Trans.  Faraday  Soc.,  1939, 35,  304 — 307). — 
The  dielectric  consts.  (e)  of  several  non-polar  liquids, 
when  plotted  against  the  internal  pressures  (Pt) 
calc,  as  the  a/F2  term  of  van  der  Waals’  equation, 
lie  approx,  on  a  straight  line  passing  through  the 
point  €  =  1,  Pi  =  0.  Possible  reasons  for  slight 
departures  from  the  linear  relationship  are  discussed. 

J.  W.  S. 

Dispersion  and  absorption  of  short  electric 
waves  and  molecular  structure.  E.  Keutner 
and  G.  Potapenko  (Physikal.  Z.,  1939,  40, 100 — 104). 
— The  dispersion  and  absorption  of  electric  waves 
X  18 — 130  cm.  in  MeOH,  EtOH,  PraOH,  BuaOH,  and 
glycerol  have  been  investigated.  Taking  into  account 
the  effect  of  neighbouring  mols.  it  is  found  that  the 
radius  of  the  rotating  member  for  the  four  alcohol 
mols.  is  the  same.  This  rotating  part  is  shown  to  be 
the  OH  group.  It  is  the  rotation  of  this  group  and 
not  that  of  the  whole  mol.  that  is  responsible  for  the 
dispersion  and  absorption  of  electric  waves. 

A.  J.  M. 

Dipole  moments  of  some  nitr onaphthylamines . 
V.  G.  Vassiliev  and  J.  K.  Sirkin  (Acta  Physicochim. 
U.R.S.S.,  1938,  9,  203 — 204). — The  vals.  for  1  :  2-, 
2:1,  and  1  :  5-NO2‘C10H6*NH2  are  given  as  4-47, 
4*89,  and  5*22  d.,  respectively.  W.  R.  A. 

Preparation  and  dipole  moments  of  hetero¬ 
cyclic  five-membered  rings  with  one  hetero¬ 
cyclic  atom.  H.  de  Vries  Robles  (Rec.  trav. 
chim.,  1939,  58,  111 — 124). — The  measurements  were 
made  in  C6H6  solution  at  20°.  Data  are  recorded  for 
furan,  di-  and  tetra-hydrofuran,  thiophen,  seleno- 
phen,  and  their  H4-derivatives,  pyrrole,  pyrroline,  and 
pyrrolidine.  A  modification  of  Hedestrand’s  method 
of  calculation  is  used.  F.  L.  U. 

Electric  polarisation  of  flexible  molecules. 
N.  R.  Davidson  and  L.  E.  Sutton  (J.C.S.,  1939,  347). 
— An  expression  for  the  mean  polarisation  of  a  flexible 
mol.  is  given.  W.  R.  A. 

Change  of  volume  of  the  elements  in  the  act  of 
fusion.  II.  L.  Losana  (Gazzetta,  1938,  68,  836 — 
843;  cf.  A.,  1936,  21). — The  %  increase  in  vol.  in 
passing  from  the  solid  to  the  liquid  state  is  4T7,  4*99, 


and  5T95  for  Cu,  Ag,  and  Au,  respectively.  The 
effect  of  traces  of  other  metals  and  impurities  on  the 
vol.  change  has  been  studied  for  Cu  and  Ag. 

0.  J.  W. 

Distant  diffraction.  J.  Savornin  (Ann.  Phy¬ 
sique,  1939,  [x],  11,  129 — 255). — A  detailed  account 
of  work  already  noted  (cf.  A.,  1937,  I,  503). 

W.  R.  A. 

Theory  of  optical  activity.  J.  G.  Kirkwood 
(J.  Chem.  Physics,  1939,  7,  139). — Polemical.  The 
term  gio)  (cf.  A.,  1937,  I,  397)  cannot  be  neglected  in 
computing  the  rotatory  power  of  sec.-BuOH  as 
assumed  by  Gorin  et  al .  (cf.  A.,  1939, 1,  61)  since  it  is  a 
major  factor  in  the  simplified  formula  of  Born. 

W.  R.  A. 

Structure  of  some  optically  active  salts  and 
their  racemates.  J.  ter  Berg  (Rec.  trav.  chim., 
1939,  58,  93 — 98). — X-Ray  study  of  compounds  of 
the  type  [M(en)3]X3,?iH20  (M  =  Co,  Cr,  Rh ;  X  = 
Cl,  Br)  discloses  a  structural  difference  between 
crystals  of  the  optically  active  salts  and  the  racem¬ 
ates  ;  symmetry  elements  involving  the  super¬ 
position  of  d-  and  Z-ions  in  the  latter  are  necessarily 
absent  in  the  former.  Both  contain  4  mols.  in  the 
unit  cell,  dimensions  of  which  are  given.  The  active 
salts  have  space-group  D\  or  D\ ,  and  the  racemic 
In  [Co(en)3]Br3,?iH20  n  is  1,  not  2  as  stated  in 
the  literature.  F.  L.  U. 

Rotatory  [magnetic]  dispersion  of  deuterium 
oxide  in  the  ultra-violet.  A.  Hagenbach  (Helv. 
Phys.  Acta,  1936,  9,  582 — 586;  Chem.  Zentr.,  1937, 
i,  283). — Data  for  99*6%  D20  are  given.  The  mag¬ 
netic  rotation  is  ~4%  <  that  for  H20,  the  difference 
increasing  slightly  with  decreasing  X. 

A.  J.  E.  W. 

Mobile  rings  produced  in  anisotropic  drops  of 
the  nematic  phase  by  the  addition  of  an  optically 
active  substance.  P.  Gaubert  (Compt.  rend., 
1939,  208,  43 — 45). — Extending  previous  work  (A., 
1939,  I,  61),  the  effect  of  traces  of  various  optically 
active  compounds  on  the  production  of  mobile  rings 
in  anisotropic  drops  of  p-azoxyanisole  has  been 
studied.  This  action  can  be  used  to  determine  not 
only  whether  a  given  substance  is  optically  active,  but 
also  the  sign  of  its  rotation.  W.  R.  A. 

Space  configuration  of  nitrogen  in  the  3- 
covalent  state.  B.  K.  Singh  (Current  Sci.,  1939,  8, 
13). — As  the  doubly  linked  valencies  of  N  in  an  oxime 
grouping  are  not  coplanar  with  the  singly  linked  one, 
reduction  of  the  oxime  will  give  an  amine  in  which  the 
3  valencies  of  N  are  also  not  coplanar.  W.  R.  A. 

Use  of  monolayer  measurements  for  deter¬ 
mining  structures  in  aqueous  media.  Ester  and. 
triazo-group.  A.  E.  Alexander  (J.C.S.,  1939, 
177 — 181). — The  structure  of  org.  mols.  determined  by 
usual  methods  applicable  to  the  solid  or  gaseous  states,, 
or  to  solutions  in  non-polar  solvents,  may  be  different 
from  the  structure  in  aq.  solution.  From  force- 
area  and  potential-area  measurements  on  mono- 
layers  of  long-chain  esters  and  of  a-triazopalmitic 
acid  (I)  it  is  concluded  that  both  the  ester  and  the  N3 
group,  normally  existing  in  a  resonating  state,  lose- 
this  resonance  on  immersion  in  H20.  The  ester  is* 
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present  as  R~C<^q^-R'  with  practically  free  rotation 

around  the  C~0  link.  The  measurements  on  (I) 
indicate  that  the  N3  group  does  not  have  a  ring  struc¬ 
ture  but  the  linear  structure  ~N-<-N  =  N. 

W.  R.  A. 


Structure  of  benzene.  C.  K.  Ingold  (Proc.  Roy. 
Soc,,  1938,  A,  169,  148 — 173). — The  Bakerian 
lecture.  An  account  of  modern  views  of  the  structure 
of  the  C6H6  mol.  The  application  of  the  study  of 
Raman  and  infra-red  spectra  to  determine  the  modes 
of  vibration  of  the  mol.  is  described.  G.  D.  P. 


Dissociation  schemes  of  diatomic  hydrides 
and  deuterides.  L.  Gero  and  R.  Schmid  (Z. 
Physik,  1939,  111,  588 — 595). — Theoretical. 

L.  G.  G. 

Critical  potentials  of  carbon  monoxide.  J. 
Savard  and  M.  de  Hemttinne  (J.  Phys.  Radium, 
1939,  [vii],  10,  30 — 31).— A  detailed  account  of  work 
already  noted  (cf.  A.,  1938,  I,  296).  W.  R.  A. 

Phototropy  and  photochemical  isomerism  from 
the  magnetic  standpoint.  S.  S.  Bhatnagar,  P.  L. 
Kapur  and  M.  S.  Hashmi  (J.  Indian  Chem.  Soc.,  1938, 
15,  573 — 582). — y  is  recorded  for  a  no.  of  compounds 
before  and  after  exposure  to  light.  A  fall  in  y  for 
CHPhICHfCHIC(C02H)2  corresponds  with  its  di- 
merisation,  which  is  also  considered  to  be  the  cause  of 
the  fall  in  the  case  of  CSC12  (cf.  Schonberg,  A.,  1936, 
437).  Maleic  acid  does  not  show  any  measurable 
change.  o-N02*C6H4*CHO  shows  a  preliminary  rise 
followed  by  a  fall  corresponding  with  the  successive 
formation  of  o-NO*C6H4*C02H  and  its  dimeride, 
confirmed  by  mol.  wt.  The  colour  change  exhibited 
by  a  no.  of  anils  and  hydrazones  on  exposure  to  light 
is  not  accompanied  by  a  change  in  y  and  is  attributed 
to  a  change  in  aggregation  (cf.  Senier  and  Shepeard, 
J.C.S.,  1909,  95,  1943).  F.  R.  G. 

Association  through  hydrogen.  W.  H.  Ro de¬ 
bush  and  A.  M.  Buswell  (J.  Physical  Chem.,  1939, 
43,  219 — 230). — The  mechanism  of  H  bond  formation 
is  discussed.  C.  R.  H. 

Rotation  of  molecules  and  ionic  groups  in 
crystals.  A.  Eucken  (Z.  Elektrochem.,  1939,  45, 
126 — 150). — All  available  data  on  the  subject  are 
reviewed.  A  discussion,  to  which  the  author  replies, 
and  a  bibliography  of  115  references  are  appended. 

C.  R.  H. 

Characterisation  of  simple  and  carcinogenic 
aromatic  hydrocarbons  through  the  density 
distribution  of  certain  valency  electrons.  (B- 
electrons.)  II.  O.  Schmidt  (Z.  physikal.  Chem., 
1939,  42,  83 — 110). — The  density  distribution  of  B- 
electrons  (cf.  A.,  1938,  I,  298)  has  been  used  to 
characterise  CcH6  and  substituted  benzenoid  deriv¬ 
atives,  and  carcinogenic  derivatives  of  anthracene, 
phenanthrene,  and  fluorene.  W.  R.  A. 

Theory  of  liquid  crystals.  L.  S.  Ornstein 
(Proc.  K.  Akad.  Wetensch.  Amsterdam,  1938,  41, 
1046 — 1048). — The  limitations  of  the  equation  describ¬ 
ing  the  phenomena  in  the  surface  layer  of  liquid 
crystals  (Z.  Krist.,  1931,  79,  112)  are  discussed. 

W.  R.  A. 


Electrostatic  interaction  of  molecules.  L. 
Onsager  (J.  Physical  Chem.,  1939,  43,  189 — 196). — 
Theoretical.  The  lower  limit  for  the  electrical  energy 
of  an  assembly  of  mols.  is  discussed  with  reference  to 
various  types  of  ionic  lattice.  C.  R.  H. 

Anisotropic  liquids.  W.  Kast  (Z.  Elektrochem., 
1939,  45,  184 — 202). — Data  on  and  theories  of  aniso¬ 
tropy  are  reviewed.  C.  R.  H. 

Theory  of  liquids.  N.  F.  Mott  and  R.  W. 
Gurney  (Trans.  Faraday  Soc.,  1939,  35,  364 — 368). — 
By  extension  of  the  theory  of  Lennard- Jones  and 
Devonshire  (A.,  1938,  I,  130)  an  expression  is  derived 
for  the  partition  function  for  a  liquid.  A  tentative 
theory  of  melting  is  also  suggested.  J.  W.  S. 

Electrical-optical  constants  in  polar  liquids. 
N.  DALLAroRTA  (Nuovo  Cim.,  1938,  15,  384 — 396). — 
Theoretical.  Formulae  are  derived  for  the  mol. 
polarisation,  mol.  refraction,  and  Kerr  const,  of  polar 
liquids,  based  on  the  assumption  that  the  liquid  mols. 
do  not  have  free  rotation  and  are  arranged  in  small 
groups  of  quasicryst.  structure.  0.  J.  W. 

Theory  of  liquids.  R.  Furth,  L.  S.  Ornstein, 
and  J.  M.  W.  Milatz  (Proc.  K.  Akad.  Wetensch. 
Amsterdam,  1939,  42,  107 — 117). — A  theory  of  the 
liquid  state  based  on  the  assumption  of  the  presence  of 
££  holes  ”  in  the  quasi-cryst.  structure  has  been  de¬ 
veloped.  The  theory  leads  to  simple  expressions 
relating  the  latent  heat  of  fusion,  y,  etc.,  from  which 
vals.  for  the  radii  and  concn.  of  the  ££  holes  ”  have  been 
calc,  for  13  elements.  Calc,  tensile  strength  of  the 
solid,  although  >  usually  observed  experimentally, 
may  be  correct  for  the  perfect  solid.  The  viscosities 
of  Sn,  Pb,  and  Hg  agreed  with  the  theory,  log  vj 
being  a  linear  function  of  l/T.  J.  A.  K. 

Quasi-crystalline  structure  of  liquids.  P. 
Debye  (Z.  Elektrochem.,  1939,  45,  174—184).— 
Theories  of  liquid  structure  are  briefly  discussed. 

C.  R.  H. 

Thermal  agitation  waves  in  liquids.  R.  Lucas 
(J.  Phys.  Radium,  1939,  [vii],  10,  60 — 74). — Mathe¬ 
matical.  The  method  of  thermal  agitation  used  for 
solids  (cf.  B.,  1938,  1)  is  extended  to  liquids.  (Cf. 
A.,  1939,  1,  67.)  W.  R.  A. 

Determination  of  parachors  of  inorganic  salts 
in  solutions.  III.  Parachors  of  some  salts  of 
magnesium,  strontium,  and  barium  and  the 
atomic  parachor  of  the  above  elements  and 
radium.  J.  V.  Lakhani  and  R.  P.  Daroga  (J. 
Indian  Chem.  Soc.,  1938,  15,  604 — 607 ;  cf.  A., 
1939,  I,  129). — From  the  [ P ]  of  MgCl2,6H20, 
Mg(N03)2,  MgS04,7H20,  SrCl2,6H20,  SrBr2,6H20, 
Sr(N03)2,  BaCl2,  and  Ba(N03)2  determined  by  the 
solution  method,  the  [P]  of  Mg,  Sr,  and  Ba  are  57-7, 
85,  and  106.  For  these,  Be,  and  Ca,  log  [P]  cc  log 
at.  no.,  whence  [P]  for  Ra  should  be  140. 

F.  R.  G. 

Concrete  as  a  protective  material  against 
high-voltage  X-rays.  G.  Singer,  L.  S.  Taylor, 
and  A.  L.  Charlton  (J.  Res.  Nat.  Bur.  Stand.,  1938, 
21,  783 — 794). — The  absorption  of  X-rays  by  various 
kinds  of  concrete  has  been  studied.  Five  X-ray  ex¬ 
citation  potentials  from  200  to  400  kv.  were  used,  the 
intensity  transmitted  by  the  samples  being  measured 
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by  an  ionisation  chamber.  The  absorption  was  found 
to  be  dependent  only  on  the  density  and  not  on  the 
nature  of  the  concrete  mix,  and  the  Pb  equiv.  increased 
for  higher  voltages.  The  thickness  of  concrete 
necessary  for  adequate  protection  can  be  calc,  from 
the  data.  J.  A.  K. 

Patterson  diagrams  in  crystal  analysis.  W.  L. 
Bragg  (Nature,  1939,  143,  73 — 74). — The  “  geo¬ 
metrical  method  ”  of  interpretation  of  Patterson, 
Fourier  synthesis,  or  vector  maps  (cf.  A.,  1939,  I,  64) 
is  essentially  the  same  as  that  used  previously  by  many 
investigators,  and  claims  as  to  its  novelty  are  exag¬ 
gerated.  The  assumption  that  the  insulin  diagram 
can  be  explained  by  a  certain  conen.  of  scattering 
matter  in  a  simple  way  at  a  few  typical  points  in  the 
mol.  should  be  regarded  with  reserve.  L.  S.  T. 

Vector  maps  and  the  cyclol  hypothesis.  J.  D. 
Bernal  (Nature,  1939,  143,  74 — 75;  cf.  preceding 
abstract). — The  method  of  analysis  of  Patterson  vector 
diagrams  put  forward  with  special  reference  to  those 
of  cryst,  insulin  (cf.  A.,  1939,  I,  64)  is  substantially 
not  new.  The  substitution  of  points  for  peaks  in  the 
vector  map  and  the  attempt  to  find  a  point  system 
to  which  this  map  corresponds  are  untrustworthy. 
The  scattering  centre  model  derived  from  the  cyclol 
hypothesis  fails  to  account  for  the  X-ray  evidence 
for  insulin,  and  the  cyclol  model  leads  to  results 
incompatible  with  this  evidence.  L.  S.  T. 

Vector  maps  and  heavy  atoms  in  crystal 
analysis  and  the  insulin  structure.  J.  M.  Robert¬ 
son  (Nature,  1939,  143,  75 — 76;  cf.  preceding 
abstracts). — 59  relative  measurements  of  amplitude 
cannot  define  a  structure  consisting  of  several 
thousand  atoms.  The  suggestion  that  certain  concns. 
of  atoms  in  the  mol.  can  be  treated  as  point  scattering 
sources  is  not  a  satisfactory  approximation.  Replace¬ 
ment  of  the  Zn  atoms  in  the  insulin  mol.  by  Hg 
might  yield  diagrams  which  would  throw  light  on 
the  structure  of  the  mol.  L.  S.  T. 

Temperature  effect  in  Laue  photographs. 
G.  D.  Preston  (Nature,  1939,  143,  76;  cf.  A,,  1938, 
I,  611). — Photographs  of  Laue  patterns  of  single 
crystals  of  A1  show  spots  and  streaks  which  are 
faintly  marked  at  20°  and  become  intensified  at  550°. 
Similar  effects  have  been  observed  with  NaCl  (cf.  A., 
1938,  I,  3S9),  MgO,  and  the  diamond.  The  effect  is 
attributed  to  thermal  vibrations  of  the  lattice. 

L.  S.  T. 

Dependence  of  the  lattice  constant  on  wave¬ 
length.  Lattice  constants  of  LiF,  NaF,  As203l 
T1C1,  and  TIBr.  M.  Straumanis,  A.  Ievi^§,  "and 
K.  Karlsons  (Z.  physikal.  Chem.,  1939,  42,  B,  143 — 
152). — Precision  measurements  on  LiF,  NaF,  As203, 
T1C1,  and  TIBr,  using  the  asymmetric  method,  indicate 
that  no  relation  exists  between  the  lattice  consts.  and 
the  radiation  used  (Cu  and  Cr).  W.  R.  A. 

Determination  of  crystallographic  orientation 
of  cubic  single  crystals.  F.  Stablein  and  H. 
Schlechtweg  (Tech.  Mitt.  Krupp,  Forschungsber., 
1938,  No.  9,  157 — 160).— The  method  developed, 
using  a  Laue  reflexion  diagram,  can  be  applied  to 
statistical  investigations  on  the  orientation  of  single 
crystals  of  any  material.  R.  B.  C. 


X-Kay  investigation  of  atomic  vibrations  in 
cadmium.  G.  W.  Brindley  and  P.  Ridley  (Proc. 
Physical  Soc.,  1939,  51,  73 — 80). — Measurements  of 
the  intensities  of  X-ray  reflexions  from  Cd  powder 
at  86°  and  293°  K.  were  made,  and  abs.  vals.  of 
J86//293  are  obtained  from  comparative  measurements 
on  a  composite  Cd-Al  powder.  Results  are  discussed 
in  relation  to  theory  on  the  effect  of  lattice  vibrations 
in  hexagonal  metals  on  the  intensities  of  X-ray 
reflexions.  Lattice  vibrations  are  greater  parallel  to 
the  c  axis  than  in  the  basal  plane.  Vais,  are  calc, 
for  the  mean  at.  displacements  in  different  directions 
in  the  metal  at  86°  and  293°  k.  and  results  are  also 
expressed  in  terms  of  characteristic  temp.,  107° 
parallel  to  the  c  axis,  and  164-5°  k.  normal  to  the  c 
axis.  Results  are  compared  with  those  for  Zn  and 
Mg,  and  with  vals.  obtained  from  sp.  heat  measure¬ 
ments.  N.  M.  B. 

Characteristic  temperature  of  magnesium 
oxide.  G.  W.  Brindley  and  P.  Ridley  (Proc. 
Physical  Soc.,  1939,  51,  69— 72).— The  val.  715°± 
44°  K.,  derived  from  measurements  of  the  intensfly  of 
X-ray  reflexions  at  86°  and  293°  k.,  shows  fair  agree¬ 
ment  with  the  val.  743°  k.  found  by  Ribner  (cf.  A,, 
1938,1,440).  N.  M.  B. 

Crystallisation  of  water.  I.  W.  Altberg 
(Acta  Physicochim.  U.R.S.S.,  1938,  9,  725—732).— 
The  influences  of  rate  of  cooling  and  variations  in 
external  conditions  on  the  shape  and  size  of  crystallis¬ 
ation  nuclei  and  on  the  speed  of  crystallisation  are 
discussed.  C.  R.  H. 

Linear  crystallisation  velocity  of  water.  A.  T. 
Lilienthal  (Wiadom.  Inst.  Met.,  1934,  1,  No.  1, 
23 — 26;  Chem.  Zcntr.,  1937,  i,  286). — The  velocity 
of  crystallisation  {v)  along  capillary  U-tubes  at  —4-1° 
to  —*19*8°  has  been  studied.  The  max.  measured  val. 
was  14*5  m.  per  min.  in  a  1*3 — 1-6-mm.  tube  at 
— T9 -8°,  but  v  was  higher  in  a  0*6-mm.  tube.  In 
general  v  increases  with  the  degree  of  supercooling, 
and  is  largely  dependent  on  the  type  of  tube. 

A.  J.  E.  W. 

Influence  of  surface  phenomena  on  the  tem¬ 
perature  curve  of  the  nuclei  number  for  a  super¬ 
cooled  organic  liefuid.  G.  L.  Micjhnevitsch  and 
J.  F.  Brovko  (Acta  Physicochim.  TJ.R.S.S.,  1938,  9, 
795 — 802). — During  successive  re  crystallisations  of 
betol,  the  nuclei  no.  at  first  decreases,  remains  stable 
for  a  while,  next  sharply  increases,  and  finally  becomes 
stable  again.  The  temp,  curve  for  the  first  region  of 
stability  is  slightly  displaced  towards  lower  temp, 
during  successive  re  crystallisations,  whilst  the  left 
max.  becomes  more  pronounced.  The  effects  pre¬ 
suppose  the  presence  of  a  continuous,  non-uniform 
change  in  the  distribution  of  the  nuclei  in  the  vol.  of 
the  betol  which  is  connected  with  an  enhancement  of 
surface  phenomena.  This  so-called  “  degeneration  33 
is  more  pronounced  at  low  temp.  C.  R.  H. 

Crystallisation  velocity  of  tin.  H.  Jablo^ska 
(Wiadom.  Inst.  Met.,  1934,  1,  No.  1,  11 — 13;  Chem. 
Zentr.,  1937,  i,  289). — In  the  prep,  of  Sn  single- 
crystals  by  Czochralski’s  method  the  crit.  vals.  of  the 
rate  of  retraction  from  the  melt  (v)  are  100  and  85 
mm.  per  min.  at  236°  and  238°,  respectively.  The 
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effect  of  an  increase  in  v  on  the  crystal  cross-section 
and  the  rate  of  crystallisation  has  been  studied  at 
these  temp.  A.  J.  E.  W. 

Crystallisation  velocity  of  lead  and  its  alloy 
with  mercury.  I.  Makowska  (Wiadom.  Inst.  Met., 
1934,  1,  No.  1,  14—16;  Chem.  Zentr.,  1937,  i,  289). 
— Crit.  rates  of  retraction  (cf.  preceding  abstract)  for 
single-crystal  formation  are:  Pb,  45  and  170  mm. 
per  min.  at  359°  and  329°;  Pb-Hg  alloy  (5%  Hg) 
100  mm.  per  min.  at  309°.  A.  J.  E.  W. 

Crystallisation  velocity  of  aluminium  and  gold. 
Z.  Becker6wna  (Wiadom.  Inst.  Met.,  1934,  1,  No.  1, 
7 — 10;  Chem.  Zentr.,  1937,  i,  289). — 99-5%  A1  can 
be  supercooled  25°.  Czochralski’s  method  gives 
single-  or  poly- cry st.  rods,  according  to  the  rate  of 
retraction  from  the  melt;  the  max.  rate  for  single¬ 
crystals  is  40  mm.  per  min.  at  668°,  the  crystal  being 
drawn  out  with  a  single- crystal  fragment.  Impurities 
reduce  the  rate  of  crystallisation.  Dendritic  Au 
single-crystals  are  obtained  with  a  max.  retraction 
rate  of  24  mm.  per  min.  at  1063°.  A.  J.  E.  W. 

Structural  characteristics  of  certain  silver 
films.  S.  E.  Essig  (J.  Appl.  Physics,  1939,  10, 
61 — 72). — The  structural  characteristics  of  Ag  films 
used  as  photo -cathode  bases  in  television  image 
analysers  and  other  electronic  devices  are  discussed. 
Films  produced  by  thermal  reduction  of  air- settled 
Ag20  have  a  wide  rango  of  particle  size  (1 — 30  g.), 
but  particles  <3  \x.  arc  most  numerous.  On  reduction 
at  700 — 800°  a  liquid  phase  develops,  and  the  Ag 
film  produced  comprises  a  mosaic  of  Ag  beads  well 
separated  from  one  another  and  adhering  firmly  to 
the  mica  substrate.  Sputtered  or  evaporated  films 
show  a  smaller  and  more  uniform  particle  size  (0-1 — 
0-2  g.).  Translucent  films,  designed  for  rear  illumin¬ 
ation  of  the  sensitised  Ag  surface,  consist  of  a  Ag 
mosaic  superimposed  on  a  relatively  transparent 
electrically  conducting  film,  preferably  of  Pt,  which 
is  protected  from  oxidation  and  alloying  with  the  Ag 
by  an  intermediate  film  of  Si09  or  AL>03. 

J.  W.  S. 

Silver  films  on  a  mica  crystal  face.  S.  Essig 
(Physical  Rev.,  1939,  [ii],  55,  229).— The  prep,  of  a 
Ag  film  by  evaporation  in  vac.,  and  agglomeration  at 
400°,  on  to  a  mica  lamina  is  described.  Photomicro¬ 
graphs  show  marked  regular  orientation  of  the  Ag 
crystals  by  at.  migration.  N.  M.  B. 

[Crystal]  structure  of  the  intermetallic  com¬ 
pound  NaAu2.  H.  Perlitz  and  E.  Aruja  (Z. 
Krist.,  1938,  100,  157—166;  cf.  A.,  1937,  I,  447; 
Haucke,  ibid.,  508). — From  powder  X-radiograms  for 
cubic  members  of  the  Na-Au  system,  vals.  of  a  are 
7*7872^0*0002  a.  for  NaAu2  at  18-4°,  and  4*0700± 
0*0005  a.  for  Au  at  20°;  corresponding  vals.  from 
the  phase  Na14.5Au85.5  are  7*771  and  4*050  A.,  re¬ 
spectively.  Photometred  intensities  for  NaAu2  con¬ 
firm  its  MgCu2  structure.  The  Au-rich  limit  for  the 
NaAu2  phase  occurs  at  67*7  at.-%  Au.  I.  McA. 

Space  lattice  of  aluminium  boride,  AJLB13. 
F.  Halla  and  R.  Weil  (Naturwiss.,  1939,  27,  96). — 
A1B13  has  a  monoclinic  unit  cell  with  a  17*01,  b 
10-98,  c  18*80  a.;  p  110°  54'±6';  p»  2*569;  vol.  of 
-unit  cell  3284*4  a.?;  446 — 448  atoms  per  cell,  corre¬ 


sponding  better  with  A1B13  than  with  A1B12.  The 
space-group  is  Glh — G2jc.  A.  J.  M. 

Investigation  of  the  SiHCl3  molecule  by  X- 
rays.  M.  H.  Pirenne  (Physikal.  Z.,  1939,  40, 
145 — 158). — The  v.p.  of  pure  SiHCI3  from  30°  to  90° 
is  recorded.  The  X-ray  interference  patterns  were 
obtained  with  SiHCl3  at  4*5  atm.  and  100°,  the  in¬ 
tensity  being  three  times  that  at  atm.  pressure. 
Using  Mo  Xa-rays,  normal  diagrams  were  obtained 
with  an  exposure  of  35  hr.  The  valency  angle  is 
calc,  to  be  111*5^1°.  The  Cl — Cl  distance  suffers  a 
greater  increase  in  passing  from  CC14  to  CHCL  than 
from  SiCl4  to  SiHCl3.  A.  J.  M. 

Crystal  structure  of  NH4CdCl3  and  RbCdCl3. 
C.  H.  MacGillavry,  H.  Nijveld,  S.  Dierdorp,  and 
J.  Karsten  (Rec.  trav.  chim.,  1939,  58,  193 — 200). — 
NH4CdCl3  has  a  9*00,  b  14*90,  c  3*96  a.  ;  RbCdCl3 
has  a  9*01,  b  14*93,  c  4*01  a.  The  unit  cells  contain 
4  mols.  Cd  is  surrounded  by  6  Cl,  and  NH4  or  Rb 
by  9  Cl.  E.  S.  H. 

Electron-diffraction  investigation  of  the  mole¬ 
cular  structures  of  cyanogen  chloride  and 
cyanogen  bromide.  J.  Y.  Beach  and  A.  Turke- 
vich  (J.  Amer.  Chem.  Soc.,  1939,  61,  299 — 303). — 
Interat.  distances  (in  a.)  recorded  are  :  C1CN,  C— Cl 
1*67±0  02,  C— N  1*13±0  03;  BrCN,  C— Br  1*79± 
0*02,  C — N  1*13^0  04.  The  double  linking  character 
of  the  C-halogen  linking  is  24%  in  C1CN  and  33% 
in  BrCN.  E.  S.  H. 

Crystallography  of  potassium  tetrathionate . 
G.  Tunell,  H.  E.  Merwe*,  and  C.  J.  Ksanda 
(Amer.  J.  Sci.,  1938,  [v],  35,  A,  361— 372).— K9S406 
has  a  :  b  :  c  =  1*3885  : 1  :  1*2615,  p  104°  OIL  X“-Ray 
examination  gives  a0  22*05,  b0  7*99,  c0  10*09  a.  The 
unit  cell  contains  8  mols.  Yals.  of  n  for  different  XX 
are  recorded.  E.  S.  H. 

Crystal  structure  of  iron  enneacarbonyl.  H.  M. 
Powell  and  R.  V.  G.  Ewens  (J.C.S.,  1939,  286 — 
292). — By  the  action  of  light  on  Fe(CO)5,  Fe2(CO)9 
was  obtained  as  thin,  yellow,  hexagonal  plates, 
optically  uniaxial  with  double  refraction,  d  2*08, 
two  mols.  per  unit  cell,  space-group  <763/ra.  A  com¬ 
plete  list  of  parameters  is  given.  There  is  a  horizontal 
plane  of  symmetry  through  the  mol.  The  two  Fe 
atoms  are  equiv.  in  every  respect,  but  C  and  0  atoms 
fall  into  two  groups  chemically  and  crystallographic - 
ally.  The  interat.  distances  and  valency  angles  are 
recorded  and  discussed.  W.  R.  A. 


Structure  and  chemical  constitution  of  some 
ferrocyanides.  R.  RigamONTI  (Gazzetta,  1938,  68, 
303 — 809). — X-Ray  measurements  show  that  the 
compounds  of  the  type  I^MpFe(CN)6],  with  M  — 
Cu,  Fe,  Co,  Ni,  have  a  cubic  structure.  The  vals*  of 
a  are  10*0,  10*2,  10*1,  9*98  a.,  respectively.  The 
compounds  with  M  =  Zn  and  Cd  have  a  lower 
symmetry  and  are  not  isomorphous  with  the  afore¬ 
mentioned  compounds.  KFe[Fe(CN)6]  and 
KAl[Fe(CN)6]  also  have  a  cubic  structure  with  a  10*2 
.  and  9*78  a.,  respectively.  The  following  compounds 
have  a  lower  symmetry  :  Ca2[Fe(CN)6],  Ba2[Fe(CN)6 
CaK2[Fe(CN)6],  BaK2[Fe(CN)6],  Pb2[Fe(CN)6 
CuCa[Fe(CN)6],  CuBa[Fe(CN)6],  CuSr[Fe(CN)6 


186 


BRITISH  CHEMICAL  AND  PHYSIOLOGICAL  ABSTRACTS  —A. ,  I. 


in  (6,  c) 


and  CuMg[Fe(CN)6],  but  no  lattice  data  were 
obtainable,  0.  J.  W. 

Unit  cell  and  space  group  of  p-glycine.  C.  J. 
Ksanda  and  G.  Tunell  (Amer.  J.  Sci.,  1938,  [v], 
35,  A,  173 — 178). — X-Ray  investigations  give  a0 
5-07 ±0*01,  b0  6-23±0*01,  c0  5*37±0  01  a.,  p  113°  27' 
±15'.  The  space-group  is  Clh — P2Jm  or  Cl — P2V 

E.  S.  H. 

Ar-Ray  study  of  menthol.  S.  S.  Sidhu  (J.  Appl. 
Physics,  1939,  10,  83 — 84). — The  stable  a-form  of 
menthol  crystallises  in  the  hexagonal  form  with 
a0  11 -82 ±002  a.,  c0jaQ  1-635.  The  unit  cell  contains 
8  mols.  and  the  dm Ic,  is  0*885.  J.  W.  S. 

Crystal  structure  and  configuration  of  the 
isomeric  azobenzenes.  J.  M.  Robertson  (J.C.S., 
1939,  232 — 236).— trails- Azobenzene  crystallises  in  the 
monoclinic  system,  space-group  Clh  (P2l/a))  with 
four  centrosyminetrical  mols,  in  the  unit  cell.  Two 
almost  planar  centrosymmetrical  mols.  contribute 
to  the  asymmetric  unit,  cis- Azobenzene  crystals 
are  orthorhombic,  space-group  ( Pbcn ),  four 

mols.  per  unit  cell,  and  have  a  dyad  axis  of  sym¬ 
metry.  The  structure  and  dimensions  of  both  mols. 
are  discussed.  W.  R.  A. 

Mechanism  of  deformation  of  fibrous  sub¬ 
stances  .  VII .  Net  structure  of  swollen  cellulose 
hydrate.  P.  H.  Hermans,  0.  Kratky,  and  P. 
Platzek  (Kolloid-Z.,  1939,  86,  245— 254) .—The 
results  of  X-ray  diffraction  investigations  confirm  the 
theory  of  net  structure  (cf.  A.,  1939,  I,  141). 

E.  S.  H. 

Internal  rotation  in  ethylene  chlorobromide 
and  ethylene  bromide.  J.  Y.  Beach  and  A. 
Turkevich  (J.  Amer.  Chem.  Soc.,  1939,  61,  303 — 
308). — Electron-diffraction  investigations  give  the 
interat.  distances:  C2H4Br2,  C — Br  1*91  ±0-02  a.; 
C2H4ClBr,  C— Cl  L75±0-02,  C— Br  1*90±0*02a. 
The  observed  potential  barriers  can  be  calc,  by  taking 
into  account  the  electrostatic  interactions  and  the 
exchange  repulsions  of  the  two  ends  of  the  mols. 
The  exchange  repulsions  are  calc,  by  the  method 
used  for  C2H4C12  (A.,  1938,  I,  604).  E.  S.  H. 

Method  of  radial  distribution  applied  to  the 
interpretation  of  the  diffraction  of  electrons  by 
the  molecules  of  gases.  C.  Degard  (Bull.  Soc. 
chim.  Belg.,  1938,  47,  770 — 808). — -Mathematical. 

F.  J.  G. 

Ferromagnetic  transformations.  Problem  of 
the  Curie  temperature.  W.  Gerlach  (Z.  Elektro- 
chem.,  1939,  45,  151 — 170). — A  general  review, 
followed  by  discussion  and  a  classified  bibliography, 
of  investigations  on  ferromagnetism.  C.  R.  H, 

Initial  susceptibility  in  presence  of  transverse 
magnetisation.  A.  Perrier  and  H.  Favez  (Helv. 
Phys.  Acta,  1936,  9,  563—573  ;  Chem.  Zentr.,  1937,  i, 
293;  cf.  A.,  1935,  435). — Determinations  of  x  for  a 
very  soft  steel,  using  low  H  with  transverse  magnetis¬ 
ation,  are  described  and  discussed.  A,  J.  E.  W. 

Influence  of  heat-treatment  in  a  magnetic 
field  on  the  distribution  of  the  spontaneous 
regions  of  a  ferro-magnetic  monocrystals.  J.  S. 
Schur  (Compt.  rend.  Acad.  Sci.  U.R.S.S.,  1938,  21, 
18—20). — A  coarse-grained  poly  crystal  of  Si-Fe 


(3-5%  Si)  was  polished  and  then  heated  to  800° 
and  annealed  in  a  magnetic  field,  the  surface  being 
coated  with  a  fine  suspension  of  Fe  in  EtOH.  The 
Fe  powder  formed  “powder  figures”  or  “  Bitter 
figures  ”  in  the  form  of  bands  which  usually  followed 
the  direction  of  the  magnetic  field  in  the  specimen 
during  magnetisation.  The  effect  of  annealing  in  a 
magnetic  field  is  dependent  on  the  orientation  of  a 
monocrystal  and  also  alters  the  shape  of  its  curve  of 
magnetic  anisotropy.  F.  J.  L. 

Shape  of  the  domains  in  ferromagnetics. 
E.  H.  Kennard  (Physical  Rev.,  1939,  [ii],  55,  312— 
314). — Mathematical.  N.  M.  B.  . 

Magnetic  anisotropy  of  iron,  nickel,  and 
cobalt.  K.  Honda  and  T.  Hirone  (Z.  Physik,  1939, 
111,  477 — 483). — Magnetic  anisotropy  of  single  ferro¬ 
magnetic  crystals  is  discussed  from  a  new  viewpoint. 
Calc.  vals.  of  the  const,  of  magnetic  anisotropy  for 
Fe  and  Ni  agree  with  experiment,  but  for  Co  there  is 
a  small  discrepancy;  this  is  lessened  by  taking  the 
hysteresis  of  magnetisation  and  demagnetisation  into 
account.  H.  C.  G. 

Change  of  magnetic  properties  of  the  single 
crystal  of  nickel  due  to  temperature.  T.  Oka- 
mura  and  T.  Hirone  (Physical  Rev.,  1939,  [ii],  55, 
102). — Using  a  Ni  single  crystal  in  the  form  of  a 
hollow  parallelogram  (cf.  Williams,  A,,  1938,  I,  18), 
the  magnetisation  curve  and  hysteresis  curve  were 
obtained  from  the  b.p.  of  N2  to  the  Curie  point  of  Ni. 
Residual  magnetism,  coercive  force,  and  hysteresis 
loss  show  max.  at  100°.  At  the  lowest  temp,  the 
coercive  force  falls  to  a  min.  of  0*7  oersted.  The 
magnetic  properties  of  the  single  crystal  are  greatly 
affected  by  temp.  N.  M.  B. 

Dielectric  behaviour  of  Rochelle  salt  and 
related  substances.  P.  Scherrer  (Z.  Elektro- 
chem.,  1939,  45,  171 — 174). — The  dielectric,  piezo- 
and  pvro-electric,  optical,  and  thermal  properties  of 
Rochelle  salt,  KH2P04,  and  KH2As04  are  reviewed, 
and  explanations  for  their  behaviour  are  discussed. 

C.  R.  H. 

Magnetic  after-effect  and  chemical  constitu¬ 
tion.  J.  L.  Snoek  (Physica,  1939,  6,  161 — 170; 
cf.  A.,  1938, 1,  506). — Magnetic  viscosity  and  reversible 
decrease  of  permeability  with  time  are  absent  in  pure 
Fe,  and  can  be  produced  by  0*01%  of  C  or  N.  The 
effect  is  explained  by  diffusion  of  C  or  N  atoms  under 
the  influence  of  magnetostrictive  strain.  L.  J.  J. 

Optical  properties  of  transparent  crystals. 
P.  Btjrgatti  (Nuovo  Cim.,  1938,  15,  439 — 461). — 
Mathematical.  0.  J.  W. 

Dispersion  of  light  in  a  quartz  crystal.  K.  S. 
Vuleson  and  M.  I.  Lombert  (Compt.  rend.  Acad. 
Sci.  U.R.S.S.,  1938,  21,  25 — 27). — The  intensity  of 
dispersed  light  in  quartz  crystals  is  measured  between 
0°  and  700°  k.  for  different  directions  in  the  crystals. 
The  relation  between  the  intensity  of  the  dispersed 
light  and  the  electric,  optic,  and  crystallographic  axes 
is  discussed.  F.  J.  L. 

Spectral  reflectivity  of  rhodium.  W.  W.  Cob- 
lentz  and  R.  Stair  (J.  Res.  Nat.  Bur.  Stand.,  1939, 
22,  93 — 95). — The  spectral  reflectivity  of  Rh  mirrors 
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electrolytically  deposited  on  plate  glass  and  on 
polished  Cu  has  been  investigated  in  the  ultra-violet, 
the  visible,  and  the  infra-red.  The  reflectivity 
diminishes  rapidly  with  X.  In  the  visible  the 
reflectivity  of  Rh  is  slightly  >  that  of  Cr. 

W.  R.  A. 

Elastic  deformation  of  Rochelle  salt.  H. 
Hinz  (Z.  Physik,  1939,  111,  617— 632).— The  nine 
possible  elastic  consts.  of  Rochelle  salt  are  determined 
by  a  static  method  involving  compression  of  the 
crystal.  Results  are  in  agreement  with  those  obtained 
from  dynamic  methods.  The  deformation  in  an  elec¬ 
tric  field  is  oc  T.  L.  G.  G. 

Elastic  constants  of  transparent  isotropic 
solids  by  a  new  method.  E.  Hiedemann  (Z. 
Physik,  1939,  111,  558;  cf.  A.,  1938,  I,  504).— 
Polemical  against  Hoesch.  H.  C.  G. 

Method  for  measuring  elastic  constants  and 
the  phase  velocity  of  transverse  and  longi¬ 
tudinal  waves.  P.  Khol  (Z.  Physik,  1939,  111, 
450 — 453). — Data  are  calc,  from  measurements  of  the 
frequencies  of  radial  and  torsional  vibration  of 
tourmaline  plates.  H.  C.  G. 

Elasticity  measurements  on  alkali  metal 
single  crystals  at  low  temperatures.  0.  Bender 
(Ann.  Physik,  1939,  [v],  34,  359 — 376). — The  prep, 
of  single  crystal  rods  of  K  and  Na  is  described. 
Apparatus  for  the  simultaneous  measurement  by  a 
static  method  of  torsion  and  bending  moduli  at  low 
temp,  is  described.  The  principal  elastic  moduli  of 
single- crystal  K  and  Na  and  of  polycryst.  Li  are  calc, 
from  such  measurements.  Vais,  agree  with  the 
theory  of  Fuchs  (A.,  1936,  672).  Elastic  consts.  for 
quasi-isotropic  K  and  Na  crystals  are  calc,  by  the 
theory  of  Bruggeman,  and  those  of  Li  found  ,by 
extrapolation  from  experimental  data.  Vais,  disagree 
with  the  quantum  jump  theory  of  Simon  (A.,  1935, 
574).  Vais,  for  the  elastic  consts.  of  Na  disagree 
with  those  of  Quimby  and  Siegel  (A.,  1938,  I,  564). 

0.  D.  S. 

Discussion  on  plastic  flow  in  metals.  W.  L. 
Bragg  and  others  (Proc.  Roy.  Soc.,  1938,  A,  168, 
302—317).  G.  D.  P. 

Thermodynamic  theory  of  phase  transform¬ 
ations.  C.  Finbak  (Tids.  Kjemi,  1938,  19,  1 — 5). — 
Mathematical  treatment  of  a  one- component  system. 

M.  H.  M.  A. 

Polymeric  forms  of  silver  cyanide .  O .  Schmitz- 
Dumont  (Ber.,  1939,  72,  [B],  298— 299).— The  sup¬ 
posed  monomeric  and  dimeric  forms  of  AgCN  give 
identical  X-ray  diagrams  and  have  the  same  mol. 
wt.  in  C5H5N.  F.  J.  G. 

Comprehensive  fundamental  electrical  for¬ 
mula.  R.  Afpleyard  (Nature,  1938,  142,  1163; 
cf.  A.,  1939,  I,  63).  L.  S.  T. 

Carbon  and  graphite.  (A)  Variation  with 
temperature  of  electrical  resistance  between 
0°  and  900°.  L.  J.  Collier,  W.  S.  Stiles,  and 
W.  G.  A.  Taylor,  (b)  Thermal  and  electrical 
conductivities  to  high  temperatures.  R.  W. 
Powell  and  F.  H.  Schofield  (Proc.  Physical  Soc.; 
1939,  51,  147—152,  153— 172).— (a)  Data  in  the 

temp,  range  0 — 900°  for  the  variation  with  temp,  of 


the  electrical  resistance  of  specimens  of  amorphous 
C  and  Acheson  graphite  are  tabulated  and  plotted 
and  an  expression  is  found  for  the  results. 

(b)  A  method  for  the  simultaneous  determination 
of  the  thermal  conductivity  K  and  the  electrical  con¬ 
ductivity  a  of  rods  of  C  and  Acheson  graphite  elec¬ 
trically  heated  in  vac.  is  described,  and  results  up  to 
temp,  of  ~  2000°  and  2700°,  respectively,  are  reported. 
There  is  evidence  of  the  graphitisation  of  C  at  the 
highest  temp.  At  normal  temp,  the  Lorenz  functions 
Ka/T  of  C  and  graphite  are  respectively  about  17 
and  200  times  as  great  as  the  normal  val.  for  metals, 
but  decrease  rapidly  with  rise  of  temp.,  and  at  1700° 
are  ~4  times  as  great  as  those  of  metals. 

N.  M.  B. 

Effect  of  a  magnetic  field  on  the  electrical 
resistance  of  gold  and  silver  at  temperatures 
between  1°  and  20°  K.  J.  W.  Stout  and  R.  E. 
Barieau  (J.  Amer.  Chem.  Soc.,  1939,  61,  238 — 241). 
— Electrical  resistances  of  Au  and  Ag  wires  have  been 
measured  at  1*5 — 20°  k.  in  magnetic  fields  of  0 — 8000 
gauss.  At  the  lowest  temp,  the  resistance  and 
magnetic  coeff.  of  Ag  are  independent  of  temp.,  but 
at  higher  temp,  the  resistance  increases  and  the 
magnetic  coelf.  of  resistance  decreases.  Au  wire  has 
min.  resistance  and  max.  magnetic  coeff.  of  resistance 
at  7*7°  K.  Extrapolation  of  the  results  indicates  that 
at  1°  k.  the  magnetic  coeff.  would  become  0,  and  at 
lower  temp,  would  be  negative.  E.  S.  H. 

Thin  metallic  films.  VII.  Electrical  con¬ 
ductivity.  IV.  E.  Perucca  (Nuovo  Cim.,  1938, 
15,  365—376;  cf.  A.,  1935,  20).— Using  Au  films 
obtained  by  cathodic  sputtering,  measurements  have 
been  made  of  the  surface  layer  conductivity  at  55 — 
250°  for  varying  thicknesses  of  film  up  to  1000  a. 
The  thickness  of  film  at  which  measurable  conduc¬ 
tivity  commences  increases  with  temp.  The  influence 
of  the  granular  nature  of  the  surface  is  discussed. 

O.  J.  W. 

Electrical  resistance  of  a  metal  at  low  temper¬ 
atures  and  Matthiessen’s  rule.  G.  P.  Dube 
(Proc.  Camb.  Phil.  Soc.,  1938,  34,  559 — 567). — 
Theoretical.  F.  J.  L. 

Superconductivity  and  amorphous  modific¬ 
ations  of  metals.  J.  Kramer  (Z.  Physik,  1939, 
111,  423 — 436). — Parallel  variations  of  the  limiting 
temp,  for  superconductivity  and  of  the  temp,  of 
transition  metallic  amorphous  modification,  with 
pressure,  under  the  influence  of  a  magnetic  field,  and 
with  at.  no.  are  discussed  in  relation  to  the  at.  vol.-at. 
no.  curves  and  the  ionisation  energy  of  atoms  in 
cryst.  metals.  H.  C.  G. 

Eqpiilihrium  between  spin  and  lattice .  H.  B.  G. 
Casimir  (Phvsica,  1939,  6,  156 — 160). — The  author’s 
thermodynamical  theory  (cf.  A.,  1938,  I,  391)  is  ex¬ 
tended  to  the  case  in  which  the  lattice  temp.,  as  well 
as  the  spin  temp.,  is  variable.  In  adiabatic  demagnet¬ 
isation  the  lattice  will  follow  the  spins,  and  the  rate 
of  rise  of  temp,  will  increase  with  the  sp.  heat  of  the 
lattice.  L.  J.  J. 

Relation  between  magnetic  susceptibility  and 
interatomic  distances  in  hy dr ogenised palladium. 
A.  Michel  and  (Mlle.)  M.  Gallissot  (Compt.  rend., 
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1939,  208,  434 — 436). — The  cryst.  parameters, 
resistance,  and  hardness  of  Pd.jH  (a-phase)  and  PdH 
(p-phase,  prepared  at  —40°)  remain  const,  after  re¬ 
moval  of  the  H  at  room  temp.;  the  vals.  for  pure 
Pd  recur  after  annealing.  The  variation  in  these 
factors  appears  to  be  due  to  interat.  distance  changes, 
and  not  to  introduction  of  H.  A.  J.  E.  W. 

Exchange  force  transitions  in  paramagnetic 
compounds.  C.  F.  Squire  (J.  Cliem.  Physics,  1939, 
7,  139 — 140). — The  paramagnetic  susceptibility  of 
MnO,  measured  between  14°  and  298°  K.,  becomes  al¬ 
most  zero  below  116°  k.  This  temp,  is  coincident 
with  that  at  which  a  “  hump  ”  occurs  in  the  sp. 
heat  curve  of  MnO.  This  suggests  that  the  electron 
spins  at  high  temp,  are  coupled  at  the  low  temp, 
giving  rise  to  an  exchange  force  which  draws  the  atoms 
together.  For  MnN  (X  =  Te,  Se,  S,  0)  the  higher 
is  the  at.  no.  of  X,  the  higher  is  the  transition  temp., 
since  more  energy  is  required  to  raise  the  crystal  into 
the  high-energy  state.  W.  R.  A. 

Paramagnetic  dispersion.  P.  Tetjnissen  and 
C.  J.  Gorter  (Physica,  1939,  6,  145 — 155;  cf.  A., 
1937,  I,  452;  1938,  I,  128,  505;  1939,  I,  66).— 
Redetermination  of  measurements  at  64°  k.  with 
frequencies  between  0*2  and  5*0  X  106  and  field 
strengths  of  800 — 3200  oersted  shows  that  with 
Cr  K  alum  (I)  the  dispersion  curves  at  this  temp, 
differ  from  those  at  77°  k.  only  by  a  shift  towards 
lower  v  by  a  factor  3*15.  Corresponding  measure¬ 
ments  are  recorded  for  Fe  NH4  alum  (II).  The 
shapes  of  the  dispersion  curves  at  64°  k.  and  liquid 
He  temp,  are  similar.  Replacement  of  9%  and  40% 
of  the  Cr  in  (I)  by  A1  shifts  the  curves  only  slightly 
towards  higher  v,  whilst  substitution  of  D20  for  H20 
in  (II)  has  no  effect  at  64°  k.,  but  at  higher  temp, 
displaces  the  curves  towards  lower  v.  Paramagnetic 
dispersion  has  been  observed  with  a  no.  of  hydrated 
Cr+++,  Mn++  and  Fe+++  salts,  but  not  with  hydrated 
Ti+++,  V+++,  Fe^  Co++,  Ni++,  or  Cu++  salts,  in  agree¬ 
ment  with  the  theory  of  Kronig  (A.,  1939,  I,  132)  and 
VanVleck.  L.  J.  J. 

Anomalies  in  tlie  magnetism  of  several  an¬ 
hydrous  salts  of  the  iron  group.  W.  J.  de  Haas 
and  B.  H.  Schultz  (J.  Phys.  Radium,  1939,  [vii],  10, 
7—9), — The  magnetic  susceptibility  xu  of  CoCl2  has 
been  measured  for  a  wide  range  of  field  strength  H 
at  low  temp.  At  20°  k.  is  const,  for  H  <  800 
gauss;  for  H  >  800  gauss  it  increases  and  attains 
another  const,  val.  for  H  >  20,000  gauss,  so  that  even 
at  29,000  gauss  and  14°  k.  the  substance  is  not  satur¬ 
ated.  At  liquid  H2  temp,  very  weak  ff  remanences  99 
are  found,  whilst  cooling  the  substance  in  a  magnetic 
field  gives  a  very  strong  “  remanence  ”  of  magnetism. 

W.  R.  A. 

Ferromagnetism  of  semiconductors.  S.  Miya- 
hara  (Physical  Rev.,  1939,  [ii],  55,  105). — A  theory  in 
which  ferromagnetism  vanishes  at  very  low  temp,  is 
outlined.  N.  M.  B. 

Suitability  of  a  diamagnetic  crystal  for  the 
measurement  of  magnetic  fields.  R.  G.  Stans- 
eteld  (Proc,  Camb.  Phil.  Soc.,  1938,  34,  625—633).— 
The  diamagnetic  crystals  of  calcite  and  NaN03 
can  be  used  for  measuring  strong  fields  to  1  in  1000. 


Their  magnetic  anistropy  does  not  alter  between 
room  temp,  and  liquid  N2  temp.,  but  in  small  fields  the 
accuracy  is  limited  by  ferromagnetic  contamination. 

F.J.L. 

Metamagnetism.  J.  Becquerel  and  J.'  van 
den  Handel  (J.  Phys.  Radium,  1939,  [vii],  10, 
10 — 13). — Measurements  have  been  made  of  the  mag¬ 
netic  rotatory  power  of  “  mesitite  ”  (a  mineral 
containing  the  carbonates  of  Fe  and  Al) ;  at  very 
low  temp,  hysteresis  effects  and  “  remanence  ” 
magnetism,  characteristic  of  ferromagnetic  substances, 
are  shown.  Unlike  the  ferromagnetic  substances, 
however,  even  at  fields  of  >30,000  gauss,  and  at 
1*5°  K.,  no  sign  of  attainment  of  saturation  is  evident 
and  the  rotation  increases  very  rapidly  with  the  in¬ 
tensity  of  the  field.  Further,  the  hysteresis  effects 
are  not  shown  if  the  field  is  several  thousand  gauss. 
The  possibility  of  the  phenomenon,  for  which  the  name 
“  metamagnetism  99  is  proposed,  as  a  new  aspect  of 
ferromagnetism  is  discussed.  W.  R.  A. 

Thermomagnetic  properties  of  cubic  ferric 
oxide.  G.  Chaudron  and  A.  Michel  (Compt.  rend., 
1939,  208,  90 — 92). — The  work  of  Forrer  (A.,  1939, 1, 
37)  is  criticised,  and  evidence  is  adduced  that  Fe203 
occurs  only  in  the  known  cubic  and  rhombohedral 
forms.  A.  J.  E.  W. 

Sound  absorption  of  snow.  G.  W.  C.  Kaye  and 
E.  J.  Evans  (Nature,  1939,  143,  80). — Absorption 
coeffs.  of  frequencies  from  125  to  4000  cycles  per  sec. 
show  that  freshly  fallen  snow  is  a  high  absorbent  of 
sound,  its  effectiveness  being  equalled  by  few  known 
materials  of  corresponding  thickness.  L.  S.  T. 

Velocity  of  sound.  R.  C.  Colwell,  A.  W. 
Friend,  and  D.  A.  McGraw  (J.  Franklin  Inst.,  1939, 
227,  251—255). — Apparatus  for  determining  the 
velocity  of  sound  by  an  oscillograph  method  (A.,  1939, 
1, 14)  has  been  improved.  Determinations  were  made 
at  temp,  between  2*5°  and  29*6°,  and  the  slope  of  the 
velocity-temp,  curve  was  found  to  be  0*595  m.  per 
sec.  per  0  c.  An  alternative  method  gave  331*12  m. 
per  sec.  for  the  velocity  at  0°,  XX  being  measured  at 
440,  880,  1000,  1320,  and  1760  cycles  per  sec. 

A.  J.  M.: 

Dissipative  acoustic  reflexion  coefficients  in 
gases  by  ultrasonic  interferometry.  R.  S.  Alle- 
man  (Physical  Rev.,  1939,  [ii],  55,  87 — 93;  cf. 
Hubbard,  ibid.,  1931,  [ii],  38,  1011 ;  Herzfeld,  A., 
193S,  I,  391). — -A  modification  of  the  theory  of  the 
acoustic  resonator  interferometer  so  as  to  include 
dissipative  losses  by  emission  and  reflexion  at  the 
source  as  well  as  losses  by  reflexion  at  the  reflector 
is  given.  An  analysis  of  available  and  also  new  data 
for  C02,  air,  and  He  shows  good  agreement  with 
theory.  The  requirements  for  securing  such  data, 
including  the  plane  parallelism  of  source  and  re¬ 
flector  and  modes  of  vibration  of  the  source,  were 
studied  by  optical,  electrical,  and  acoustical  methods. 

N.  M.  B. 

Application  of  Topler ’s  method  to  the  measure¬ 
ment  of  supersonic  absorption  in  air.  F.  A. 
Korolev  (Compt.  rend.  Acad.  Sci.  U.R.S.S.,  1938,  20, 
545— 546).— Data  are  recorded  for  930 — 3530  khz., 
giving  ocX2  =  2*1  x  10-4  cm.  (ct  —  absorption  coeff. 
in  cm,"1).  L.  J.  J. 
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Absorption  of  supersonic  waves  in  air  and 
argon.  A.  T.  Dadajan  and  E.  J.  Pumper  (Compt. 
rend.  Acad.  Sci.  U.R.S.S.,  1938,  20,  539 — 512). — 
Absorption  coeffs.  determined  in  both  air  and  A  at 
varying  pressure  give  vals.  >  those  calc,  from  r\ 
and  thermal  conductivity  data.  The  discrepancy 
in  the  case  of  air  can  therefore  not  be  explained  by 
Kneser’s  relaxation  hypothesis  (A.,  1933,  343). 

L.  J.  J. 

Supersonic  velocity  in  gases  and  vapours.  II . 
Supersonic  satellites  in  vapours.  HI.  Volume 
resonance  in  a  supersonic  interferometer. 
S.  K.  K.  Jatkar  (J.  Indian  Inst.  Sci.,  1938,  21,  A, 
455—465,  477—487;  cf.  A.,  1938,  I,  607).— II. 
Owing  to  diffraction  effects,  narrow  tubes  must  be 
used  for  velocity  measurements  with  the  Pierce 
interferometer.  Vais,  are  given  for  a  no.  of  gases  and 
vapours  in  a  Lem.  tube,  for  49*4  khz. 

III.  In  narrow  tubes  of  varying  diameter,  especially 
when  closed  with  apertures,  the  position  of  resonance 
peaks  depends  on  a  vol.  resonance  effect,  such  that  the 
vol.  contained  between  consecutive  points  of  resonance 
is  const.,  and  oc  the  inverse  square  of  the  frequency. 

L.  J.  J. 

Supersonic  velocity  in  gases  and  vapours.  V. 
Specific  heats  of  vapours  of  acetone,  benzene, 
cyclohexane,  n-hexane,  methyl,  ethyl,  and  «- 
propyl  ethers.  S.  K.  K.  Jatkar  (J.  Indian  Inst. 
Sci.,  1939,  22,  A,  19 — 37). — The  velocity  of  supersonic 
waves  of  various  frequencies  has  been  measured  in 
vapours  of  the  compounds  named  at  97°  and  134°, 
using  apparatus  previously  described  (cf.  A.,  1938,  I, 
607).  Although  in  some  cases  absorption  increased 
at  the  higher  frequencies,  no  dispersion  of  velocity 
was  found.  The  results  have  been  used  to  calculate 
the  sp.  heats,  which  are  compared  with  those  calc, 
from  spectroscopic  data  by  a  semi-empirical  formula. 

J.  A.  K. 

Theory  of  diffraction  of  light  by  ultrasonic 
waves.  R.  Extermann  and  G.  Wannier  (Helv. 
Phys.  Acta,  1936,  9,  520—532  ;  Chem.  Zentr.,  1937,  i, 
276). — An  expression  for  the  intensity  of  diffracted 
light  in  terms  of  the  width  of  the  ultrasonic  beam, 
the  XX,  and  the  angle  between  the  directions  of  pro¬ 
pagation  is  derived.  A.  J.  E.  W. 

Dispersion  of  ultrasonic  waves  in  castor  oil. 
L.  Zachoval  (Compt.  rend.,  1939,  208,  265 — 266). — 
Dispersion  due  to  the  high  7)  has  been  observed  with 
frequencies  of  2000  and  6000  kc.  per  sec.,  at  — 18°. 

A.  J.  E.  W. 

Adiabatic  demagnetisation  starting  from  tem¬ 
peratures  obtained  with  solid  hydrogen.  N. 
Kurti,  P.  La£ne,  and  F.  Simon  (Compt.  rend.,  1939, 
208,  173— 175).— The  temp,  of  FcNH1(S04)2,12H20 
has  been  reduced  from  8*5°  k.  to  0*36°  and  0*15°  K. 
by  adiabatic  demagnetisation,  using  fields  of  29  and 
42  kilogauss,  respectively.  A.  J.  E.  W. 

Properties  of  purified  normal  heptane  and 
feooctane  ([}p&-trimethylpentane).  D.  B.  Brooks 
(J.  Res.  Nat.  Bur.  Stand.,  1938,  21,  847 — 852). — 
Highly  purified  samples  of  ?i-heptane  and  “  fso- 
octane  M  have  b.p.  98*422°  and  99*234°,  f.p.  —90*576° 
and  — 107;311°,  respectively.  A.  K 


Structure  and  melting  of  long-chain  ketones. 

J.  W.  H.  Oldham  and  A.  R.  Ubbelohde.  (Trans. 

Faraday  Soc.,  1939,  35,  328 — 337). — Results  pre¬ 
viously  recorded  (A.,  1938,  I,  444)  are  extended  and 
discussed.  The  f.p.  of  a  long-chain  ketone  is  higher 
when  the  CO  group  is  near  one  end  of  the  chain  or 
symmetrically  in  the  middle.  The  latent  heat  of 
fusion  and  entropy-increase  on  fusion  suggest  no 
fundamental  change  of  structure  when  the  position 
of  the  dipole  is  varied.  X-Ray  examination  shows  that 
the  crystal  structure  is  very  similar  to  that  of  the 
corresponding  paraffins,  and  differences  in  f.p.  are 
attributable  only  to  the  influence  of  layers  of  dipoles. 
It  is  suggested  that  the  activation  energy  of  fusion  is 
supplied  by  the  torsional  oscillations  of  the  C  chains 
in  the  crystal.  J.  W.  S. 

Specific  heats  and  fluctuations  of  molecular 
field.  L.  Neel  (Compt.  rend,,  1939,  208,  177 — 
179) — Terms  in  the  sp.  heat  (c)  equation  for  Ni  are 
considered.  The  spin  interaction  term  for  temp, 
above  the  Curie  point  is  evaluated  from  magnetic 
data,  and  calc.  vals.  of  c  in  agreement  with  experi¬ 
mental  data  are  obtained.  A.  J.  E.  W. 

Specific  heats  at  low  temperatures  of  crystal¬ 
line  ortho-,  meta-,  and  di-silicates  of  sodium. 

K.  K.  Kelly  (J.  Amer.  Chem.  Soc.,  1939,  61,  471— 

473). — Sp.  heats  for  the  range  52*5 — 298*1°  k.  are 
recorded.  The  entropies  at  298*1°  K.  are  46 -8^:0 *6, 
27*2^0*3,  and  39-4^0-6,  respectively.  Na20  has 
approx,  entropy  17  and  free  energy  of  formation 
—  91,000  g.-cal.  E.  S.  H. 

Relation  between  specific  heat  and  temper¬ 
ature  for  nitrobenzene.  J.  Mazur  (Nature,  1939, 
143,  28). — For  specially-purified  PhNOo  between  5° 
and  20°,  cp  =  0*33830  +  0*0005560.  “  L.  S.  T. 

Heat  capacity  of  ethylene  in  the  critical  range. 
D.  B.  Pall  and  0.  Maass  (Canad.  J.  Res.,  1938, 
16,  B,  449 — 452). — Work  previously  reported  (A., 
1938,  I,  565)  has  been  repeated  using  improved 
apparatus,  and  the  former  findings  are  confirmed. 
The  difference  in  heat  capacity  resulting  from  different 
thermal  history  is  shown  to  be  definitely  outside  the 
limit  of  experimental  error.  F.  J.  G. 

Liquefaction  of  helium  by  means  of  the  Joule- 
Thomson  effect.  J.  L.  Zelmanov  (Compt.  rend. 
Acad.  Sci.  U.R.S.S.,  1938,  20,  537—538;  cf.  A.,  1938, 
I,  536). — Enthalpies  of  He  at  4*2°  K.  and  1 — 30  atm. 
are  calc,  from  Keesom’s  data,  giving  vals.  of  the 
limiting  liquefaction  coeff.  in  agreement  with  experi¬ 
ment.  L.  J.  J. 

Active  substances.  XXXVI.  Surface  and 
heat  content  of  strongly-heated  cupric  oxides. 
R.  Fricke  and  R.  Daciis  (Ber.,  1939,  72,  [B],  405 — 
406;  cf.  A.,  1938,  I,  529).— Further  ignition  at  800° 
and  900°  of  CuO  which  has  been  heated  to  600° 
causes  no  appreciable  decrease  in  heat  content. 
The  results  of  Joannis  (A.,  1886,  666)  are  incorrect. 

-F.  J.  G. 

Spontaneous  crystallisation  and  rate  of 
crystallisation  of  water  and  heavy  Water.  J. 
Timmermans,  J.  de  Rooster,  and  J.  Michel  (Compt. 
rend.,  1939,  208,  282—283;  cf.  A.,  1937,  I,  446).— 
The  possible  degree  of  supercooling  is  considerably 
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reduced  by  agitation,  and  increased  by  previous 
heating.  The  time  of  supercooling  is  small  below 
— 30°,  and  increases  rapidly  above  —10°.  The  rates 
of  crystallisation,  which  are  identical  for  H20  and 
51  and  95%  D20,  are  217  and  337  mm.  per  min.  for 
6°  and  8°  of  supercooling,  respectively. 

A.  J.  E.  W. 

Fusion  of  graphite  under  high  pressures  of 
argon,  up  to  4000  kg.  per  sq.  cm.  J.  Basset 
(Compt.  rend.,  1939,  208,  267 — 269). — The  crit. 
pressure  and  temp,  at  the  triple  point  are  170  kg.  per 
sq.  cm.  and  4000°  K.  The  m.p.  probably  falls  with 
increasing  pressure.  Graphite  previously  fused  at 
4000  kg.  per  sq.  cm.  has  d  2*25.  A.  J.  E.  W. 

Intermolecular  forces  in  liquid  systems.  I. 
Physical  properties  of  the  alkyl  carbonates. 
S.  T.  Bowden  and  E.  T.  Butler  (J.C.S.,  1939,  75 — 
78). — The  ebullioscopic  const,  of  Me2C03,  and  the  d , 
nt  *0,  y,  and  [P]  of  the  carbonates  of  the  homologous 
series  (n-  and  iso- derivatives)  Me2C03  to  (C6H13)2C03 
are  recorded  and  discussed.  The  carbonates  have  the 
non-polar  structure  in  which  the  central  C  atom  has  a 
normal  octet.  The  prep,  of  n -hexyl  carbonate ,  b.p. 
152—154°/20  mm.,  from  C6H13-0Na  and  C0C12  is 
described.  W.  R.  A. 

Properties  of  vitreous  phenolphthalein.  E. 
Rencker  (Compt.  rend.,  1939,  208,  179 — 181). — 
At  a  const,  annealing  temp.  (0)  the  vol.  of  vitreous 
phenolphthalein  (I)  tends  towards  a  const,  val.  (i?) 
which  is  determined  by  0  and  is  independent  of  pre¬ 
vious  thermal  treatment.  The  hysteresis  is  not 
observed  for  0  <67°  unless  the  (I)  has  been  annealed 
previously  at  higher  temp.  The  v/0  curve  consists  of 
two  straight  lines  intersecting  at  0  =  67°.  The  vol. 
after  quenching  is  const,  for  0  <67°,  and  increases 
to  another  const,  val.  at  0  >86°.  Similar  phenomena 
occur  with  B203  (A.,  1938, 1,  130),  confirming  a  general 
analogy  between  vitreous  substances.  A.  J.  E.  W. 

Free  energy  of  ammonia.  C.  C.  Stephenson 
and  H.  0.  McMahon  (J.  Amer.  Chem.  Soc.,  1939,  61, 
437 — 440). — The  free  energy  of  NH3,  calc,  from  the 
moments  of  inertia  and  the  normal  modes  of  vibration 
of  the  mol.,  increases  from  37*989  g.-cal.  per  degree 
per  mol.  at  298*1°  k.  to  56*559  at  2000°  k.  The 
entropy  over  the  same  temp,  range  increases  from 
46*034  to  69*434  g.-cal.  per  degree  per  mol.  The 
results  have  been  correlated  with  published  data  and 
used  to  calculate  equilibrium  consts.  for  the  Ostwald 
oxidation  of  NH3  to  NO.  E.  S.  H. 

Properties  of  a  perfect  Einstein-Bose  gas  at 
low  temperatures.  R.  H.  Fowler  and  H.  Jones 
(Proc.  Camb.  Phil.  Soc.,  1938,  34,  573—576).— 
Mathematical.  F.  J.  L. 

Grand  partition  functions  and  so-called 
11  thermodynamic  probability."  E.  A.  Guggen¬ 
heim  (J.  Chem.  Physics,  1939,  7,  103—107).— 
Mathematical.  The  relation  between  entropy  and 
thermodynamic  probability  is  considered  in  a  precise 
form.  v  W.  R.  A. 

Theory  of  actual  gases.  M.  Paul  (Z.  physikal. 
Chem,,  1939,  183,  321— 339).— Mathematical.  The 
mutual  effect  of  van  der  Waals’  a  and  b  is  considered. 

J.  W.  S. 


Boyle-Mariotte  law.  B.  Pta£ek  (Chem.  Obzor, 
1936,  11,  105—106;  Chem.  Zentr.,  1937,  i,  538).— 
Boyle’s  law  for  a  real  gas  may  be  represented  energetic¬ 
ally,  allowing  for  mol.  attraction,  as  the  locus  of  points 
of  which  the  sum  of  the  distances  from  two  fixed  points 
is  const.  Isotherms  of  real  gases  may  also  be  plotted 
as  the  loci  of  points  the  products  of  the  distances  of 
which  from  two  (or  three)  fixed  points  are  const. 

A.  J.  E.  W. 

Additivity  of  the  van  der  Waals  constant  a  and 
molecular  association.  N.  Barbulescu  (Bui.  Soc. 
$tiinte  Cluj,  1938,  8,  32 — 39). — The  sp.  attractions 
( a/M )  of  28  org.  compounds  calc,  from  their  crit. 
consts.  are  in  good  agreement  with  the  vals.  obtained 
on  the  basis  of  the  additivity  of  ajM  (cf.,  A.,  1937,  I, 
230).  Anomalous  results  are  due  to  mol.  association, 
the  degree  of  which  is  the  ratio  of  the  actual  and 
theoretical  vals.  of  the  const,  a.  W.  R.  A. 

Solid-liquid  equilibrium  in  argon.  0.  K.  Rice 
(J.  Chem.  Physics,  1939,  7,  136 — 137). — The  shape  of 
the  (§Ej8V)r  curve  (cf.  A.,  1938, 1,  507)  is  due  probably 
to  a  change  in  the  at.  rearrangement  when  the  vol. 
increases.  A  possible  mechanism  of  the  change  is 
suggested.  W.  R.  A. 

44  Film”  phenomenon  of  liquid  helium  II. 

B.  V.  Rollin  and  F.  Simon  (Physica,  1939,  6,  219 — 
230). — Experiments  on  the  anomalous  evaporation  of 
liquid  He  II  below  the  X  point,  which  prove  that  a 
film  of  the  liquid  {<  creeps  ”  continuously  over  surfaces 
in  contact  with  it,  are  described.  L.  J.  J. 

Vapour  pressure  of  xenon,  the  Lennard-Jones 
relation,  and  the  constancy  of  Te/Tk  for  the  rare 
gases.  K.  Clusius  and  K.  Weigand  (Z.  physikal. 
Chem,,  1939,  42,  B,  111 — 116). — The  v.p.  of  Xe  has 
been  measured  between  161  *4°  and  273*2°  k.  Data  ob¬ 
tained  on  the  rare  gases  confirm  the  constancy  of  the 
ratio  (L0  +  U0)jRTk  of  Lennard-Jones,  but  a  val.  is 
found  ^5%  >  the  theoretical  val.  of  6*45.  For  the 
rare  gases  the  ratio  of  the  m.p.  to  the  crit.  temp. 
(TejTk)  is  const.  W.  R.  A. 

Vapour  pressure  of  lithium  between  462°  and 
642°.  (Mlle.)  M.  Maucherat  (Compt.  rend.,  1939, 
208,  499 — 501). — The  v.p.  (p  mm.)  have  been  re¬ 
determined  by  an  at.  jet  method;  log10  p  =  8*012  — 
8172 /T;  b.p.,  1530°  K. ;  L  =  36,600  g.-cal.  The 

results  are  in  accord  with  Hartmann  and  Schneider’s 
data  for  higher  temp.  (A.,  1929,  754).  A.  J.  E.  W. 

Vapour  pressure-temperature  equation  and 
Bumop’s  b.p.  function.  W.  H.  Banks  (J.C.S., 
1939,  292^ — 295). — Heats  of  vaporisation  calc,  from 
the  const.  B  of  the  empirical  v.p.  equation  log  p  = 
A  —  BjT  are  related  approx,  to  the  formula  wt.  M 
by  the  empirical  expression  log  A H0  =  4*93  —  4/J/*. 
A  derived  additive  function  4Jf*  +  M  log  TBy  which 
oc  M ,  differs  from  that  of  Burnop  (cf.  A.,  1938,  I, 
393)  in  that  the  coeff.  of  is  4  instead  of  8.  The 
above  function  is  not  constitutive,  and  it  appears 
therefore  that  the  constitutive  nature  of  Burnop’s 
function  was  due  to  the  use  of  8  as  coeff.  of  M*. 

W.  R.  A. 

Optical  study  of  the  liquid-vapour  equili¬ 
brium  in  capillary  systems.  M.  B.  Coelingh 
(Diss.,  Urecht,  193S,  1 — 81). — The  condensation  of 
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vapours  of  various  liquids  on  a  weathered  glass  surface 
has  been  studied  by  an  interferometric  method,  which 
gives  results  agreeing  with  those  obtained  by  v.p. 
measurements.  The  v.p.  curves  are  similar  to  those 
of  van  Bemmelen  and  indicate  that  the  surface  studied 
consists  of  a  thin  but  composite  layer  containing 
capillary  spaces  of  the  size  order  2 — 20  met.  Hysteresis 
phenomena  are  attributed  to  the  shape  of  the  liquid 
meniscus,  which  is  hemispherical  during  drying  but 
cylindrical  during  re-wetting.  The  existence  of 
“  vaporisation  nuclei  ”  is  established.  The  pheno¬ 
mena  described  are  due  to  capillary  condensation,  not 
adsorption.  F.  L.  U. 

Determination  at  pressures  of  1 — 11,000  kg. 
per  sq.  cm.  of  an  isotherm  of  tetrahydronaphth- 
alene  passing  from  the  liquid  to  the  solid  state. 
J.  Basset  (Compt.  rend.,  1939,  208,  169 — 170). — The 
isotherm  (18°)  shows  a  change  of  state  at  3200  kg. 
per  sq.  cm.,  with  a  decrease  of  mol.  vol.  from  122-9 
to  117-4  c.c.,  corresponding  with  an  internal  energy 
increase  of  0*412  kg. -cal.  per  g.-mol.  A.  J.  E.  W. 

Nature  of  pre-critical  state.  W.  Swiento- 
slawski  (Kolloid-Z.,  1939,  86, 145 — 150). — Apparatus 
for  observation  of  phenomena  at  the  crit.  point  is 
described.  The  appearance  of  mist  on  passing  from 
the  liquid  to  vapour  is  observed  below  the  crit.  temp, 
and  pressure.  As  the  pressure  is  gradually  increased, 
boiling  takes  place  with  formation  of  foam  and  of  a 
disperse  system  of  liquid  droplets  in  vapour;  at 
higher  pressures  the  particle  size  of  the  droplets 
diminishes,  and  at  or  above  the  crit.  pressure  vapour 
is  formed  without  passing  through  an  intermediate 
disperse  system.  E.  S.  H. 

Momentum  and  heat  flow  in  liquid  helium  II. 
J.  F.  Allen  and  J.  Reekie  (Proc.  Camb.  Phil.  Soc., 
1939,  35,  114 — 122). — Both  the  conductivity  and  the 
reaction  force  of  liquid  He  II  vary  with  the  temp, 
gradient.  The  temp. -dependence  of  the  reaction 
force  and  of  conductivity  is  obtained  for  two  vals.  of 
T,  1-25°  x  HP3  and  2*5°  x  1(P3,  respectively.  The 
max.  in  the  reaction  curve  is  at  1*7°k.,  and  that  of 
the  conductivity  curve  at  2-0°  k.  The  velocity  of 
the  “  heat  carriers  ”  is  independent  of  the  temp, 
gradient,  and  depends  to  some  extent  on  the  temp, 
but  does  not  drop  to  zero  as  the  temp,  approaches 
the  X  point.  The  connexion  between  heat  transfer 
and  momentum  transfer  was  established  by  placing 
in  the  tube  with  the  liquid  He  II  some  granules  of 
paramagnetic  Fe  NH4  alum.  On  magnetisation  (in  a 
field  of  5000  gauss)  the  salt  became  heated  and  the 
He  rose  several  cm.  in  the  tube;  demagnetisation 
produced  a  temporary  lowering  of  the  He,  indicating 
that  the  direction  of  flow  of  liquid  is  in  opposite  sense 
to  that  of  the  flow  of  heat.  F.  J.  L. 

Low-temperature  properties  of  gaseous  helium. 

H.  S.  W.  Massey  and  R.  A.  Buckingham  (Proc.  Roy. 
Soc.,  1938,  A,  169,  205). — A  correction  (cf.  A.,  1939, 

I,  135).  G.  D.  P. 

Dilatation  of  heavy  water.  K.  Stokland,  E. 
RoNiESS  and  L.  Tronstad  (Trans.  Faraday  Soc.,  1939, 
35,  312 — 318). — The  relative  densities  and  vols.  of 
D20  have  been  determined  at  10 — 27°.  Assuming 
that  for  D20  of  normal  180/160  ratio  6%%  —  1-0726  (A., 


1938,  I,  364)  it  is  deduced  that  =  1-0764,  a  val. 
<  that  recorded  by  Taylor  and  Selwood  (A.,  1934, 
590).  The  temp,  of  max.  d  is  11 -23d:0-02o,  and  dj1*3 
is  1-10596.  Data  for  D20  of  enriched  180  content  are 
also  recorded.  J.  W.  S. 

Thermal  expansion  of  liquids.  M.  G.  Vesselov 
(Acta  Physieochim.  U.R.S.S.,  1938,  9,  373—375).— 
Weichherz’s  formula  (A.,  1938,  I,  609)  is  criticised. 

O.  J.  W. 

Dilatation  and  polymorphism  in  fatty  acids. 
F.  D.  la  Touk  (Compt.  rend.,  1939,  208,  364 — 366; 
cf.  A.,  1934,  1060). — The  coeff.  of  thermal  expansion 
(c)  of  the  parameter  a  sin  p  in  polymorphic  fatty  acids 
shows  an  abrupt  increase  at  a  temp,  in  the  neighbour¬ 
hood  of  the  a-p  transition  point.  This  increase  is 
observed  without  change  of  cryst.  form  in  monacids 
containing  an  even  no.,  and  in  diacids  with  an  odd 
no.,  of  C  atoms;  with  the  non-polymorphie  diacids 
containing  even  nos.  of  C,  c  is  const,  up  to  the  m.p. 
The  variation  of  the  angle  p  with  temp,  is  greater 
with  the  monacids.  A.  J.  E.  W. 

Thermal  dilation  of  superconductors.  E.  C, 
Westerfield  (Physical  Rev.,  1939,  [ii],  55,  319). — 
Replotting  on  a  magnified  scale  of  the  data  of 
McLennan  et  at.  on  the  thermal  .expansion  of  Pb  and 
Rose’s  metal  in  the  neighbourhood  of  their  transition 
temp,  shows,  in  each  case,  a  previously  unrevealed 
discontinuity.  N.  M.  B. 

Viscosity  of  air.  E.  L.  Harrington  (Physical 
Rev.,  1939,  [ii],  55,  230). — A  general  crit.  survey  of 
available  data  and  methods  used  in  obtaining  them. 

N.  M.  B. 

Viscosity  of  air  and  the  electronic  charge. 
A.  Fortier  (Compt.  rend.,  1939,  208,  506 — 507). — 
Determinations  with  a  Poiseuille  viscosimeter  give 
v}23*  =  (1834*1  dzl  *9)  x  1(H  e.g.s.  unit.  Substitution 
of  this  val.  in  Millikan’s  calculations  (cf.  A.,  1930,  977) 
gives  e  =  (4-813d:0  010)  x  10~10  e.s.u.,  in  agreement 
with  the  X-ray  val.  (A.,  1936,  133).  A.  J.  E.  W. 

Effect  of  pressure  on  viscosity  of  «-  and  iso¬ 
butane.  B.  H.  Sage,  W.  D.  Yale,  and  W.  N.  Lacey 
(Ind.  Eng.  Chem.,  1939,  31,  223— 226).— The  ij  of 
gaseous  and  liquid  w-  and  ?*so-C4H10  has  been  deter¬ 
mined  over  the  temp,  range  38 — 105°  and  for  pressures 
up  to  2000  lb.  per  sq.  in.,  using  the  rolling-ball  viscosi¬ 
meter.  H.  C.  M. 

Effect  of  an  electric  field  on  the  viscosity  of 
liquids.  E.  N.  da  C.  Andrade  and  C.  Dodd 
(Nature,  1939,  143,  26 — 27). — Polar  liquids,  e.g 
Et20,  MeCN,  COMe2,  MeN02,  CHC13,  and  Me,  Et,  Pr, 
Bu,  and  amyl  acetates,  show  an  increase  in  vj  which 
at  first  is  approx,  oc  the  square  of  the  transverse 
field  and  then  reaches  a  saturation  val.,  Re- 
peated  distillation  diminishes  the  conductivity  of  the 
liquid  and  the  val.  of  ^  which  is  oc  the  conductivity. 
The  current  passing  through  the  badly- conducting 
liquids  does  not  obey  Ohm’s  law.  Non-polar  liquids 
show  no  change  in  yj.  L.  S.  T. 

Influence  of  the  temperature  and  the  specific 
volume  on  the  viscosity  of  liquids  II.  W.  R. 
van  Wijk  and  W.  A.  Seeder  (Physica,  1939,  6,  129 — 
136;  cf.  A.,  1938,  I,  23), — Existing  data  at  varying 
pressure  for  a  no.  of  alcohols,  paraffins,  and  other 
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liquids  are  considered  in  relation  to  the  formula  given 
previously.  It  is  shown  that  the  configurational 
energy  term  increases  with  the  degree  of  internal 
structure  of  the  liquid.  Hg  belongs  to  the  class  of 
non- configurational  liquids.  The  increment  of  the 
mol.  vol.  per  CH9  is  the  same  for  n-paraffins  and 
straight- chain  primary  alcohols.  L.  J.  J. 

Theory  of  viscous  flow  reactions  for  chain-like 
molecular  substances.  F.  Eirich  and  R.  Simha 
(J.  Chem.  Physics,  1939,  7,  116— 121).—' The  lower 
esters  of  HC02H,  AcOH,  nonoic,  nonenoic,  and  oleic 
acids  have  been  investigated  from  the  viewpoint  of  a 
relation  for  the  coeff.  of  internal  friction  as  a  reci¬ 
procal  reaction  rate.  The  variation  of  the  activation 
of  the  flow  process  with  temp.,  mol.  wt.,  and  con¬ 
stitution  is  considered,  and  the  correlation  of  the 
variation  with  mol.  constitution  is  attempted.  The 
relation  between  y  and  y\  is  discussed,  W.  R.  A. 

Viscosity  in  an  expanding  bubble.  E.  C, 

Westerfield  and  W.  B.  Pietenpol  (Physical  Rev., 
1939,  [iil,  ‘55,  306— 307).— Mathematical. 

N.  M.  B. 

Relation  between  viscosity  and  elastic  proper¬ 
ties  of  amorphous  substances.  W.  Kuhn  (Z. 
physikal.  Chem.,  1939,  42,  B,  1 — 38). — A  detailed 
account  of  work  already  noted  (cf.  A.,  1938,  I,  610). 

W.  R.  A. 

Pressure-volume-temperature  relations  in 
solutions.  I.  Solutions  of  benzene  and  some  of 
its  derivatives.  R.  E.  Gibson  and  0.  H.  Loeffler 
(J.  Physical  Chem.,  1939,  43,  207— 217).— The  bulk 
compressions,  k,  of  C6H6,  PhCl,  PhBr,  PhN02,  and 
NH2Ph  are  satisfactorily  reproduced  by  Jc  = 
O  log  [(R  +  P)/B],  where  P  is  the  pressure  in  bars,  G 
is  a  const,  independent  of  temp,  and  the  same  for  each 
liquid,  and  B  is  a  const,  which  decreases  with  rise  in 
temp,  and  with  increase  in  the  attractive  potential 
between  the  mols.  and  in  the  free  vol.  Sp.  vol. 
data  for  solutions  of  NH2Ph  in  CGH6,  PhCl,  and 
PhN02  show  that  whilst  NfL>Ph  and  PhN02  or 
PhCl  expand  on  mixing,  NH2P1i  and  CGH6  contract, 
the  amount  of  contraction  increasing  with  rise  in 
temp,  or  decrease  in  pressure.  C  has  the  same  val. 
for  solutions  as  for  pure  liquids.  An  equation  is 
derived  which  enables  the  compressibility  of  a  solution 
to  be  calc,  from  the  vol,  changes  on  mixing,  provided 
that  the  vols.  and  net  internal  pressures  of  the  com¬ 
ponents  are  known.  When  RH2Ph  and  PhN02  are 
mixed,  a  yellow  colour  is  formed  which  becomes 
reddish  on  the  application  of  hydrostatic  pressure. 

C.  R.  H. 

Changes  in  volume  and  refractometer  readings 
attending  the  mixing  of  Cellosolve  and  water 
and  of  Carbitol  and  water  at  25°.  L.  McKinley 
and  A.  Nibarger  (J.  Amer.  Chem.  Soc.,  1939,  61, 
373 — 375).— The  sp.  vol.  curves  of  aq.  solutions  of 
Cellosolve  (OH-[CH2]2*OEt)  and  Carbitol 
(0H*[CH2]2*0-[CH2]2-0Et)  have  been  determined 
and  expressed  by  means  of  equations.  The  region 
through  which  actual  sp.  vols.  depart  most  from  the 
ideal  does  not  include  the  concn.  at  which  the  ob¬ 
served  sp.  vol.  is  a  min.,  but  coincides  with  the  max. 
deviation  of  n  from  a  straight  line  connecting  the  n 
of  the  components.  E.  S.  H. 


Velocity  of  sound  in  binary  licpiid  mixtures  by 
a  resonance  method.  C.  SAlceanu  (Compt.  rend,, 
1939,  208,  83 — 85). — vjp  curves  (v  —  velocity  of 
sound)  are  given  for  EtOH-H20  and  COMe2-BuOH 
at  ^22°.  The  results  are  in  approx,  agreement  with 
the  Newton-Laplace  relation,  v  in  EtOH-H20  and 
H>0-COMe2  reaches  a  max.  for  p  =  0*963. 

A.  J.  E.  W. 

Following  the  process  of  diffusion  by  [electrical] 
capacity  determinations,  P.  Tuomikoski  (Suo- 
men  Kem.,  1939,  12,  B,  6 — 7). — -The  interdiffusion  of 
two  liquids  of  different  dielectric  const,  has  been 
studied  by  capacity  measurements,  the  liquids  form¬ 
ing  the  dielectric  of  a  series  of  co-axial  annular  con¬ 
densers.  It  has  been  confirmed  that  C  =  f (dj^/t)y 
where  d  is  the  distance  from  the  boundary.  Vais,  of 
D  at  25°  for  CH2C12  and  PhCl  in  C7H16  and  for 
PhN02  in  CCL  have  been  determined. 

M.  H.  M.  A, 

Differential  diffusion  constants  of  hydrochloric 
and  sulphuric  acids.  W.  A.  James,  E.  A.  Hollings- 
iiead,  and  A.  R.  Gordon  (J.  Chem,  Physics,  1939,  7, 
89 — 92). — The  differential  diffusion  consts.  of  aq. 
HC1  (0  01 — 1*6  mols.  per  1.)  and  aq.  H2S04  (0*01 — - 
1*0  mol.  per  1.)  have  been  determined  at  25°  with 
Northrop-McBain  diffusion  cells.  The  results  are 
discussed  in  relation  to  the  previously  proposed 
expression  for  the  variation  of  the  diffusion  const, 
with  concn.  (cf.  A.,  1937,  I,  459).  W.  R.  A. 

Phenylthiocarb amide-ethyl  alcohol  and  carb¬ 
amide-methyl  alcohol  systems  and  the  Debye 
salting-out  theory.  R.  W.  Wright,  L.  S.  Stuber, 
and  P.  S.  Albright  (J.  Amer.  Chem.  Soc.,  1939,  61, 
228 — 230). — Measurements  of  the  dielectric  const. 
(e)  and  d  of  HH2-CS-KHPh-EtOH  mixtures  at  25° 
and  EtOH  at  28°  are  related  to  the  salting-in  character¬ 
istics  of  the  system  in  a  way  which  agrees  qualitatively 
with  the  Debye  theory.  €,  d,  and  saturation  data  for 
CO(NH2)2-MeOH  at  25°  are  recorded.  €  rises  rapidly 
with  increasing  [CO(NH2)2],  indicating  the  probability 
that  CO(NH9)9  will  be  strongly  salted-in  if  salts  are 
added.  E.  S.  H. 


Effect  of  potential  on  the  dispersion  of  the 
dielectric  constants  of  strong  electrolytes.  F. 
Frolich  (Physikal.  Z.,  1939,  40,  124 — 140). — 

Theoretical.  The  Wien  potential  effect  and  the 
Debye-Falkenliagen  time-dispersion  effect  are  com¬ 
bined  for  symmetrical  electrolytes,  the  ions  being 
supposed  to  have  the  same  mobility.  The  effect  of 
concn.,  the  dielectric  const,  of  the  solvent,  temp.,  and 
valency  on  the  variation  of  dielectric  const,  of  the 
electrolyte  with  increasing  field  strength  and  frequency 
was  investigated.  A.  J.  M. 

Magnetic  rotatory  power  of  electrolytic  ions . 

R.  de  Mallemann  and  F.  Guillaume  (Compt.  rend., 
1939,  208,  436 — 438). — An  accurate  and  compre¬ 
hensive  study  of  the  rotatory  power  and  dispersion 
of  electrolyte  solutions  shows  that  Verdet’s  law  is 
rarely  obeyed.  In  general  the  sp.  rotation  (co) 
falls  with  increasing  concn.,  indicating  ionic  de¬ 
formation.  Const,  differences  of  ionic  rotatory  power 
are  obtained  on  comparing  dil.  solutions  containing  a 
common  ion;  cone,  solutions  are  comparable  only 
wrhen  the  ions  concerned  are  analogous  {e.g.9  CT,  Br'). 
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Abs.  vals.  of  co  for  a  no.  of  ions  are  deduced  from  the 
relative  vals.,  the  deduction  being  based  on  the  small 
<o  val.  for  IT,  and  on  the  constancy  of  co  for  org.  acids 
in  solution  and  in  the  pure  state.  A.  J.  E.  W. 

Tests  of  the  validity  of  Beer’s  law  for  copper 
salt  solutions,  using  the  alkali-metal  photo-cell. 
H.  Eicke  (Zentr.  Min.,  1936,  A,  277 — 286;  Chem. 
Zentr.,  1937,  i,  283). — Beer’s  law  is  valid  for  aq. 
CuS04,  CuCl2,  and  Cu(N03)2  (0*5 — 2  m.)  only  in 
restricted  spectral  regions,  the  deviation  varying  with 
X.  A.  J.  E.  W. 

Statistical  mechanics  of  co-operative  assem¬ 
blies.  E.  A.  Guggenheim  (Proc.  Boy.  Soc.,  1938, 
A,  169,  134 — 148). — A  general  statistical  treatment  of 
regular  assemblies  is  given.  A  regular  assembly  is 
defined  as  a  co-operative  assembly  with  certain 
properties  analogous  to  those  of  regular  solutions. 
The  definition  includes  mixed  crystals,  solutions  of 
H  in  Pd,  and  monolayers.  G.  D.  P. 

Alloys  as  chemical  systems.  Their  technical 
applications.  G.  Masing  (Naturwiss.,  1939,  27, 
137— 145).— A  lecture.  A.  J.  M. 

Lithium  alloys.  Thermal  and  X-ray  analysis 
of  the  systems  lithium-zinc  and  lithium-magnes¬ 
ium.  A.  Baroni  (Congr.  int.  Quim.  pura  apl.,  1934, 
II,  464 — 470 ;  Chem.  Zentr.,  1937,  i,  531 ;  cf.  A., 
1934,  137,  954). — The  system  Li-Zn  gives  the  com¬ 
pounds  Li2Zn3  (m.p.  510°)  and  LiZn4,  eutectics 
occurring  at  188°,  472°,  and  394°.  Li2Zn3  is  cubic, 
<i  4*26  a.,  calc,  d  4*52.  LiZn4  is  probably  hexagonal. 
In  the  system  Li-Mg  two  series  of  mixed  crystals 
occur,  with  a  miscibility  gap  at  70 — 85%  Mg;  the 
first  series  (<70%  Mg)  is  cubic  (a  3*491 — 3 -306  a.) 
and  the  second  is  hexagonal.  The  occurrence  of 
Li2Mg5  (cubic,  a  3*506  A.)  is  indicated  by  thermal 
analysis.  A.  J.  E.  W. 

Factors  affecting  the  limit  of  solubility  of 
elements  in  copper  and  silver.  E.  A.  Owen  and 
E.  W.  Roberts  (Phil.  Mag.,  1939,  [vii],  27,  294 — 
327). — The  crystal  parameters  of  primary  solutions 
of  Cd,  In,  Sn,  and  Sb  in  Ag  and  of  Zn,  Ga,  Ge,  and 
As  in  Cu  have  been  accurately  determined.  The 
boundaries  of  the  a-phases  have  been  determined  for 
the  Ag  alloys  by  the  X-ray  method.  The  parameter 
factors  are  approx,  independent  of  temp.  The  lattice 
distortion  is  affected  by  the  valency  of  the  solute 
•element  but  is  not  oc  it ;  the  ratio  of  the  distortions 
produced  per  atom  of  Cd,  In,  Sn,  and  Sb  in  Ag  is 

2  :  3  : 4  :  6  and  of  Zn,  Ga,  Ge,  and  As  in  Cu  is 

3  :  4  :  5  :  7.  The  max.  lattice  distortion  is  directly 
oc  the  product  of  the  at.  vol.  and  the  max. 

•solubility  plus  a  const. ;  for  the  Cu  alloys  this  const, 
is  zero.  The .  electron  concn.  (ratio  of  valency 
electrons  to  atoms)  corresponding  with  the  max. 
solubility  has  been  calc,  for  both  series  of  alloys. 
The  %  distortion  diminishes  with  the  electron  concn. 
but  at  a  greater  rate.  D.  F.  R. 

Diffusion  of  hydrogen  and  deuterium  through 
iron.  I.  Iron  as  cathode  in  a  glow  discharge. 
A.  Gunther-Schulze,  H.  Betz,  and  H.  Klein- 
wachter  (Z.  Physik,  1939,  111,  657— 679).— Ap¬ 
paratus  is  described  for  measuring  the  amount  of 
'diffusion  of  H  and  D  through  Fe  plates,  the  latter 


forming  the  cathode  in  a  glow  discharge  in  the  gas. 
H  diffuses  as  H+  and  as  H  atoms.  The  diffusion  const, 
for  the  former  (almost  independent  of  T)  is  ~5 — 10 
sq.  cm.  per  day  and  for  the  latter  (rising  logarithmic¬ 
ally  with  T)  at  0°  is  ~0*7  sq.  cm.  per  day.  Con¬ 
ditions  for  hindering  diffusion  ( e.g preliminary 
discharge  in  A)  are  discussed  and  the  behaviour  of 
other  metals  is  compared.  L.  G.  G. 

Diffusion  in  solid  metals.  Influence  of  micro- 
structure.  F.  N.  Rhines  and  C.  Wells  (Metal  Ind. 
(Lond.),  1938,  53,  557 — 561). — Recrystallisation, 

grain  growth,  and  twinning  due  to  diffusion  of  Zn 
in  a-brass  have  been  observed.  It  is  concluded  that 
these  effects  are  set  up  when  relatively  largo  sp. 
vol.  changes  are  caused  by  movement  of  the  solute. 
The  shape  and  grain  structure  of  the  specimen  have 
also  an  important  influence.  New  evidence  for  an 
anisotropy  of  diffusion  in  the  Cu-Zn  system  has  been 
found,  this  being  dependent  on  the  solute  concn. 
Previous  work  on  intergranular  diffusion  is  critically 
discussed.  C.  E.  H. 

p-Brass  in  single  crystal  form.  W.  Webb 
(Physical  Rev.,  1939,  [ii],  55,  297— 305).— Re¬ 
sistances  of  20  single -crystals  of  p- brass  were  measured 
as  a  function  of  temp,  from  room  temp,  to  ~  550°,  and 
results  are  compared  'with  the  Bragg-Williams 
theory.  The  resistivities  at  25°  as  a  function  of 
composition  limit  the  P-phase  to  51*3 — 55*5  at.-% 
Cu.  The  thermal  e.m.f.  of  the  crystals  against  Cu 
shows  only  a  slight  discontinuity  in  the  second 
derivative  of  the  e.m.f. -temp,  curve  at  the  temp,  of 
complete  disorder.  Young’s  modulus  and  elastic 
behaviour  are  measured  and  discussed.  N.  M.  B. 

X-Ray  methods  in  the  investigation  of  alum¬ 
inium  alloys.  W.  Hofmann  (Aluminium,  1938, 
20,  865 — 872). — The  application  of  the  Debye- 
Scherrer  method  is  illustrated  by  identification  of 
Al3Fe  as  the  heavier  constituent  in  the  ternary 
eutectic  of  the  system  Al-Fe-Mg.  In  using  the 
reflected-ray  method  the  surface  of  quenched  speci¬ 
mens  must  be  removed  by  turning  and  then  a  further 
0*1  mm.  removed  by  etching  to  remove  the  plastically 
deformed  metal.  This  method  is  illustrated  by 
solubility  measurements  for  the  A1  corner  of  the  Al- 
Cu-Mn  phase  diagram,  and  investigations  of  super¬ 
saturated  solutions  on  Mn  in  Al.  The  rotating- 
crystal  method  is  illustrated  by  reference  to  its  use 
in  identifying  intermediate  phases  in  the  system 
Al-Mg-Mn.  Al6Mn  is  rhombic  with  a  6*51,  b  7*57, 
c  8*87  a.,  and  Al4Mn  is  hexagonal  with  a  28*35,  c 
12*36  a.  Two  other  cryst.  phases  of  unknown 
composition  have  also  been  detected.  The  rotating- 
crystal  reflected-ray  method  can  be  used  to  detect 
mixed  crystal  formation.  The  use  of  X-ray  methods 
in  detecting  recrystallisation  is  also  discussed. 

’  J.W.S. 

Equilibrium  relations  in  aluminium-zircon¬ 
ium  alloys  of  high  purity.  W.  L.  Fink  and  L.  A. 
Willey  (Amer.  Inst.  Min.  Met.  Eng.,  Tech.  Publ. 
1009,  1939,  12  pp.;  Met.  Tech.,  1939,  6,  No.  1). — The 
Al  end  of  the  Al-Zr  system  has  been  investigated, 
using  alloys  containing  0 — 2%  Zr.  The  equilibrium 
relations  are  summarised  in  a  diagram.  A  peritectic 
occurs  at  660*5°  between  the  melt  containing  0*11% 
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Zr  and  a-Al-Zr  (I)  to  form  a  solid  solution  containing 
0*26%  Zr.  As  the  temp,  falls  the  solid  solubility 
decreases  from  0-26%  Zr  at  the  peritectic  temp,  to 
~0*05%  at  500°.  The  Zr-rich  constituent  (I)  con¬ 
sists  of  very  stable  tetragonal  crystals  which  are  not 
discoloured  or  attacked  by  ordinary  etching  agents. 
Chemical  analysis  shows  that  (I)  has  a  composition 
corresponding  with  Al3Zr.  R.  B.  C. 

System  Mn-Bi.  F.  Halla  and  E.  Montig  nie 
(Z.  physikal.  Chem,  1939,  42,  B,  153— 154).— From 
powder  photographs  the  X  phase  appears  to  be 
Mn0Bio  rather  than  Mn2Bi  (cf.  A.,  1938,  I,  305,  447). 

W.  R.  A. 

Relations  between  the  Curie  point,  the  orbital 
moment,  and  the  crystal  lattice.  R.  Forrer 
(Compt.  rend.,  1939,  208,  175— 177).— The  Curie 
point  of  Co-Ni  and  Fe-Ni  alloys  is  dependent  only 
on  the  orbital  component  of  the  elementary  moment 
(cf.  A.,  1939,  I,  70);  a  small  val.  of  this  component 
limits  the  no.  of  orbital  interactions  in  the  lattice 
(A7).  When  the  orbital  component  is  large  N  is 
determined  by  the  no.  of  adjacent  atoms. 

A.  J.  E.  W. 

System  iron- chromium-phosphorus .  R. V ogel 
and  G.  W.  Kasten  (Arch.  Eisenhiittenw.,  1939,  12, 
387 — 391). — The  binary  system  Cr-P  contains  Cr2P, 
m.p.  ~1640°,  and  Cr3P,  m.p.  incongruent  — 
1520°;  also  a  Cr-Cr3P  eutectic,  m.p.  1375°.  The 
ternary  system  was  investigated  within  the  boundaries 
Fe-Fe2P  and  Cr2P-Cr,  t.e.,  up  to  28%  P.  Four 
solid  phases  (mixed  crystals)  occur  :  Fe  -f  Cr  +  P  (I)> 
Fe3P  +  Cr3P  (II),  Fe2P  +  Cr2P  (III),  and  a  P-rich 
crystal  (IV)  of  unknown  composition.  No  four-phase 
points  occur.  Three  three-phase  equilibria  between 
a  liquid  and  two  solid  phases  were  delineated  :  (1) 
melt  +  I  +  II ;  (2)  melt  +  II  +  III ;  (3)  melt  +  III 
+  IV.  R.  C.  M. 

Solubility  in  water  of  carbon  dioxide  at  50°, 
75°,  and  100°,  at  pressures  to  700  atmospheres. 
R.  Wiebe  and  V.  L.  Gaddy  (J.  Amer.  Chem.  Soc., 
1939,  61,  315 — 318). — Data  are  recorded  for  the 
ranges  given.  Agreement  was  obtained  with  solu¬ 
bilities  at  75°  and  100°  calc,  according  to  the  theory 
of  dil.  solutions.  C02  shows  a  min.  of  solubility, 
although  only  in  the  higher-pressure  range. 

E.  S.  H. 

Solubility  of  nitrogen  and  oxygen  in  liquid 
sulphur  dioxide.  R.  W.  Dornte  and  C.  V.  Fer¬ 
guson  (Ind.  Eng.  Chem.,  1939,  31,  112 — 113). — 
Apparatus  suitable  for  measurements  with  2  c.c.  of 
liquid  is  described.  Tests  ( — 20°  to  — 60°)  without 
(static)  and  with  circulation  of  the  gas  through  the 
S02  were  in  close  agreement.  The  relation  between 
log  y  (y  =  c.c.  of  gas  at  n.t.p.  dissolved  by  1  g.  of 
S02  at  1  atm.)  and  l/T  is  linear.  For  N2,  log  y  = 
8-729  •— 81 80/4 -58T,  and  for  02,  9-710  —  9650/4-5821. 
The  temp,  coeff.  of  solubility  indicates  that  dissolution 
of  these  gases  in  S02  is  endothermic,  involving 
8000  g.-cal.  per  mol.  for  N2,  and  10,000  for  02. 
Bubbling  02  through  4-S  g.  of  liquid  S02  for  4  hr. 
at  0°  produced  1  mg.  of  S03.  I.  C.  R. 

Solubility  of  gases  in  mixtures  of  water  with 
non-electrolytes.  G.  Thury  (Acta  chem.,  min. 
phys.  Univ.  Szeged,  1936,  5,  135 — 147 ;  Chem. 


Zentr.,  1937,  i,  511).— The  solubilities  {S)  of  H2S 
and  C02  in  aq.  EtOH,  COMe2,  glycerol  (I),  and 
C0(NH2)2  (II)  at  25°  and  0  05°  have  been  determined. 
Setschenov’s  formula  (A.,  1889,  1044)  does  not  apply, 
that  of  Jahn  (Gordon,  A.,  1896,  ii,  154)  being  in 
approx,  agreement  with  the  data  for  (I)  and  (II). 
The  variation  of  S3  S0/S,  and  the  differential  heat  of 
dissolution  with  the  concn.  of  non-electrolyte  is  sp. 

A.  J.  E.  W. 

Energy  and  volume  relations  in  the  solubilities 
of  some  ketones  in  water.  P.  Gross,  J.  C.  Rin- 
telen,  and  J.  H.  Saylor  (J.  Physical  Chem.,  1939, 
43,  197— 205).— Solubility  data  at  10°,  30°,  and  50° 
are  recorded  for  COMePra,  COMePr^,  COEt2,  COMeBua, 
and  C0Bua2,  and  additionally  at  0°  and  75°  for 
COMeBu^  and  COPrV  Increasing  the  chain  length 
up  to  COPra2  results  in  increased  vals.  for  the  heat 
of  dissolution,  A Hy  although  in  C0Bua2  AH  is  <  in 
COPr1^.  There  is  also  a  reduction  in  AH  when 
passing  from  n-  to  iso- compounds.  For  liquids 
with  approx,  equal  mol.  vols.,  there  is  a  linear  re¬ 
lation  between  AH  and  entropy  of  solution.  Although 
C0MeBua  and  COMeBu^  have  approx,  the  same  mol. 
vol.,  their  solubilities  differ  greatly  at  10°,  but  less 
at  higher  temp.  Similar  behaviour  is  observed  with 
other  pairs  of  compounds  of  equal  mol.  vol.  An 
explanation  is  offered.  C.  R.  H. 

Aqueous  solubility  of  ppy-trimethylpentan-y- 
ol.  P.  M.  Ginnings  and  D.  Coltrane  ( J.  Amer.  Chem. 
Soc.,  1939,  61,  525). — The  mutual  solubilities  of 
H20  and  CMeEtBuy*OH  (prep,  from  COMeEt  and 
MgBuyHal),  b.p.  153 — 154°,  are  the  highest  in  the 
C8H17-OH  series.  R.  S.  C. 

Effect  of  pressure  on  the  solubility  of  solids  in 
liquids.  R.  E.  Gebson  (Amer.  J.  Sci.,  1938,  [v], 
35,  A,  49 — 69). — From  analysis  of  existing  data  it 
is  shown  that  the  solubility  of  a  solid  in  a  liquid  is 
generally  not  raised  by  pressure,  but  exceptions 
occur  in  the  carbonates,  sulphates,  sulphides,  fluorides, 
and  hydroxides  of  some  alkali  metals,  the  alkaline- 
earth  metals,  and  the  heavy  metals  in  H20,  especially 
where  the  saturated  solutions  are  very  dil.  The 
effect  of  pressure  is  correlated  qualitatively  with  the 
types  of  cohesive  forces  in  the  pure  components  and 
the  solutions  involved.  The  solubility  of  CsBr  in 
H20  at  pressures  up  to  1500  atm.  and  the  partial 
vols.  of  NaCl  at  1  and  1000  bars  pressure  and  25 — 
95°  have  been  determined.  E.  S.  H. 

Solubility  in  systems  containing  alkali  and 
water.  I.  Introduction.  II.  Filter  autoclave 
for  solubility  measurements  at  elevated  tem¬ 
peratures  and  atmospheric  pressure .  III.  Solu¬ 
bility  of  sodium  hydroxide  in  a  saturated  sodium 
carbonate  solution  between  60°  and  70°.  G.  W. 
Morey  and  J.  S.  Burlew  (Amer.  J.  Sci.,  1938,  [v], 
35,  A,  185—193,  193—202,  202— 215).— I.  Published 
work  is  discussed. 

II.  Apparatus  for  determining  solubilities  by  the 
analytical  method  is  described.  A  mixture  of  solid 
-f-  liquid  at  const,  temp,  is  stirred  in  a  Ag  vessel  and 
filtered  through  a  Pt  felt,  after  which  the  filtrate  is 
cooled  and  analvsed. 

III.  The  above  apparatus  has  been  used  for  the 
determination  of  the  position  of  the  boundary  between 
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the  field  of  Na2C03  and  the  fields  of  Na0H,H20  and 
NaOH  at  60 — 70°.  The  ternary  eutectic  is  at  62*5° 
and  56-60%  of  Na20.  The  optical  properties  of 
NaOH  and  Na0H,Ho0  have  been  determined. 

E.  S.  H. 

Thermodynamical  calculation  of  tlie  solubility 
of  some  important  sulphides  up  to  400°.  J. 
Verhoogen  (Econ.  Geol.,  1938,  33,  775 — 777). — 
Solubilities  of  the  sulphides  recorded  previously 
(A.,  1938,  I,  306)  are  recalc,  on  the  basis  of  Kelley’s 
data  (ibid,,  198).  The  solubility  of  Cu2Sa  given 
previously  (ibid.,  306)  is  in  error ;  it  does  not  decrease 
with  rise  in  temp.  L.  S.  T. 

Crystal  growth.  D.  Balarev  [with  N.  Kolarov] 
(Z.  Krist.,  1938,  100,  167— 170).— The  solubilities 
of  (a)  fresh  and  (6)  old  gypsum  crystals  in  H20  at 
23°  have  been  determined  from  both  above  and 
below  the  saturation  point.  In  accord  with  the 
author’s  views  on  growth  and  equilibrium  in  cryst. 
conglomerates  (e.g.,  A.,  1934, 148),  vals.  for  (a)  by  both 
methods  (0-2104  g.  of  CaS04  per  100  g.  of  solution) 
agree  with  those  for  (6)  by  deposition;  vals.  for  (6) 
by  dissolution  are  1%  lower  at  0*2082  g. 

I.  McA. 

Solubility  of  calcium  oxalate  in  aqueous 
solutions  of  carbamide.  K.  J.  Pedersen  (J. 
Amer.  Chem.  Soc.,  1939,  61,  334 — 336). — The  solu¬ 
bility  at  25°  in  0 — 2m-CO(NH2)2  is  given  by  s  = 
4*84  x  10“5(1+0*19[CO(NH2)2]),  where  the  concns. 
are  expressed  in  mol.  per  1.  of  solution.  E.  S.  H. 

Solubility  of  red,  yellow,  and  black  lead  oxides 
and  hydrated  lead  oxide  in  alkaline  solutions. 
Character  of  the  lead-bearing  ion.  A.  B .  Garrett, 
S.  Vellenga,  and  C.  M.  Fontana  (J.  Amer.  Chem. 
Soc.,  1939,  61,  367 — 373). — Solubility  data  for  a 
range  of  [NaOH]  are  recorded.  The  degree  of  dis¬ 
sociation  of  red  and  yellow  PbO  is  approx.  80%. 
The  free  energy  of  the  reaction  PbO+OH'->- 
HPb02'  is  +1550  g.-cal.  for  yellow  PbO  and  +1830 
g.-cal.  for  red  PbO.  The  free  energy  difference 
between  red  and  yellow  PbO  is  280  g.-cal.  The 
ionisation  const,  for  Pb(OH)*  =  Pb”  +  OH'  is  1-5  + 
10-8.  E.  S.  H. 

Solubility  of  lead  sulphate  in  solutions  of 
sulphuric  acid,  determined  by  dithizone  with  a 
photronic  cell.  D.  N.  Craig  and  G.  W.  Vinal 
(J.  Res.  Nat.  Bur.  Stand.,  1939,  22,  55 — 70). — Using 
dithizone  (diphenylthiocarbazone)  as  the  reagent 
the  solubility  of  PbS04  in  aq.  H2S04  (0*1 — 50% 
H2S04)  has  been  accurately  measured  at  0°  and  25°. 
The  equivalence  point  was  detected  by  an  arrange¬ 
ment  of  photronic  cell  and  colour  filter.  New  max. 
and  min.  were  found  in  the  solubility  curves.  The 
curves  for  PbS04  and  Hg2S04  are  very  similar,  but 
the  latter  is  ~ 80  times  more  sol.  than  PbS04. 

W.  R.  A. 

Chemical  compositions  and  water-solubilities 
of  glasses. — See  B.,  1939,  263. 

Superlattice  formation  of  the  type  AB  in  an 
adsorbed  layer.  T.  S.  Chang  (Proc.  Camb.  Phil. 
Soc.,  1939,  35,  70 — 83). — The  formation  of  a  super¬ 
lattice  of  the  type  AB,  in  which  the  sites  of  accom¬ 
modation  on  the  solid  surface  are  regularly  arranged, 
*  (a.,  I.) 


and  where  alternate  sites  have  the  same  probability 
of  adsorption,  is  considered.  F.  J.  L. 

Statistical  theory  of  adsorption.  II.  Theory 
of  two-layer  adsorption  with  correlation  in  the 
first  layer.  G.  P.  Dube  (Proc.  Camb.  Phil.  Soc., 
1938,  34,  587—598;  cfi  Cernuschi,  A.,  1938,  I, 
510). — There  is  a  possibility  of  crit.  condensation 
phenomena  in  a  two-layer  adsorption  when  the 
second  layer  mols.  are  bound  more  tightly  than  the 
first  layer  mols.  to  the  surface  of  the  adsorbent  (i) 
when  there  is  no  interaction  between  the  adsorbed 
mols.,  (ii)  when  there  is  attractive  force  between 
them.  F.  J.  L. 

Sorption  velocity  of  gases  by  porous  sub¬ 
stances.  I.  E.  Wicke  (Kolloid-Z.,  1939,  86, 
167 — 186). — A  detailed  account  of  work  already 
reported  (A.,  1938,  I,  569).  E.  S.  H. 

Adsorption  of  gases  by  graphite.  II.  A.  B. 
Lamb  and  E.  N.  Ohl  (J.  Amer.  Chem.  Soc.,  1939, 
61,  528 — 529 ;  cf.  A.,  1938, 1,  395). — Further  measure¬ 
ments  support  the  previous  conclusion  that  pseudo- 
morphs  of  graphite  obtained  by  heating  SiC  do  not 
contain  any  inner  porosity  accessible  to  H2  but  not  to 
C02  or  CC12F2  beyond  that  present  in  ordinary 
graphite.  E.  S.  H. 

Sorption  of  hydrogen  on  supported  nickel 
C.  W.  Griffin  (J.  Amer.  Chem.  Soc.,  1939,  61,  270 — 
273). — At  — 196°  a  step-wise  increase  of  adsorption 
with  increasing  pressure  was  observed  and  poisoning 
with  CO  decreased  the  low-pressure  adsorption  in 
approx,  proportion  to  the  amount  of  CO  used.  Dis¬ 
solution  of  H2  in  Ni  occurs  to  a  slight  extent  at  0°. 
A  small  amount  of  CO  causes  a  slight  increase  in 
adsorption  of  H2  at  —78*5°.  E.  S.  H. 

Adsorption  values  of  porphyrins.  F.  Bandow 
(Z.  physikal.  Chem.,  1939,  42,  B,  155— 157).—' The 
adsorption  vals.  of  proto-,  pyrro-,  haemato-,  and  aetio- 
porphyrin  on  A1203  and  kaolin  have  been  measured 
in  solution.  In  HC1  (5%)  the  adsorption  val.  for 
kaolin  is  for  A^Ctj  whilst  in  EtOH  or  dioxan 
solution  the  adsorption  val.  for  Al^CXj  is  >  for  kaolin. 

W.  R.  A. 

Theory  of  adsorption  when  each  particle 
occupies  more  than  one  site.  J.  K.  Roberts 
(Proc.  Camb.  Phil.  Soc.,  1938,  34,  577— 586).— The 
statistics  and  kinetics  of  films  in  which  each  mol. 
is  assumed  to  cover  more  than  one  site  are  con¬ 
sidered.  F.  J.  L. 

Ageing  of  surfaces  of  solutions.  IV.  Nature 
of  the  potential  limit  which  hinders  the  concen¬ 
tration  of  molecules  of  dissolved  substance  in 
the  surface  of  solutions.  K.  S.  G.  Doss  (Kolloid- 
Z.,  1939,  86,  205—213;  cf.  A.,  1938,  I,  511).— The 
variation  with  time  of  the  surface,  tension  of  solu¬ 
tions  of  cetylpyridinium  and  cetyltrimethylam- 
monium  bromide  is  too  slow  to  be  accounted  for  in 
terms  of  diffusion.  The  potential  limit  formerly 
postulated  is  attributed  to  a  diffuse  electric  double 
layer.  The  influence  of  concn.,  presence  of  elec¬ 
trolytes,  and  has  been  investigated.  E.  S.  H. 

Mechanical  properties  and  stabilising  effect 
of  adsorption  layers  and  their  dependence  on 
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surface  concentration.  I.  P.  A.  Rehbinder  and 
A.  A.  Trapeznikov  (Acta  Physicochim.  U.R.S.S., 
1938,  9,  257—272;  cf.  A.,  1938,  I,  453).— The 
mechanical  properties  of  surface  layers  (tj,  elasticity, 
and  tensile  strength)  increase  with  increasing  concn. 
of  the  adsorption  layer  to  a  max.  val.  at  complete 
saturation.  Data  for  aq.  saponin  solutions  and  for 
films  of  cetyl  alcohol  and  of  palmitic  and  oleic  acid 
are  recorded.  The  stabilising  action  of  adsorption 
layers  on  foams  attains  a  max.  at  surface  concn. 
somewhat  <  the  saturation  val.  0.  J.  W. 

Mechanical  properties  of  adsorption  layers  of 
insoluble  fatty  acids  and  alcohols  on  water  and 
the  influence  of  the  pa  of  the  substrate  on  these 
properties.  II.  A.  A.  Trapeznikov  (Acta  Phvsico- 
chim.  U.R.S.S.,  1938,  9,  273—312;  cf.  A.,  1937,  I, 
35S ;  also  preceding  abstract). — An  apparatus  for 
the  measurement  of  7),  elasticity,  and  tensile  strength 
of  films  of  surface-active  substances  insol.  in  H20 
is  described.  Measurements  with  films  of  palmitic 
acid  and  of  cetyl  alcohol  on  substrates  of  varying 
acidity  show  that  these  properties  increase  to  a  max. 
for  the  fully  saturated  adsorption  layer.  The 
influence  of  the  of  the  substrate  on  the  mechanical 
properties  of  the  film  is  discussed.  The  complete 
curves  of  the  variation  of  the  properties  with  surface 
concn.  of  active  substance  show  two  sharp  increases. 
The  first  of  these  occurs  at  concn.  the  saturation 
val.  of  the  layer  and  corresponds  with  the  stage  at 
which  the  micelles  in  the  film  come  into  contact. 
The  effect  of  ageing  of  the  films  on  the  mechanical 
properties  has  also  been  studied.  Films  of  oleic  acid 
have  a  very  low  73.  0.  J.  W- 

Effect  of  hydroxyl-ion  concentration  (or  of  pn) 
on  the  film  potential  of  multilayers.  W.  D. 
Harkins  and  R.  W.  Mattoon  (Phvsical  Rev.,  1939, 
[ii],  55,  320—321;  cf.  A.,  1938,  I, *453). — Variations 
of  film  potentials  of  various  thicknesses  of  X -  and  F- 
fcype  depositions  of  Ca  stearate  and  of  CaCl2  on  Au 
were  investigated  in  relation  to  film  thickness  and  £>H 
of  the  solution.  Results  indicate  that  the  latter  is 
one  of  the  primary  factors  determining  film  potential. 

N.  M.  B. 

Phenomena  of  wetting  and  adhesion  of  bubbles . 
I.  A.Frumkin.  II.  Mechanism  of  the  adhesion 
of  bubbles  to  a  mercury  surface.  A.  Frumkin 
and  A.  Gorodetzkaja  (Acta  Physicochim.  U.R.S.S., 
1938,  9,  313—326,  327— 340).— I.  The  theory  of 
wetting  and  the  influence  of  thickness  and  of  surface 
tension  on  the  stability  of  thin  films  are  discussed. 

II,  The  adhesion  of  H2  bubbles  to  a  Hg  surface  in 
solutions  of  Na2S04.  of  varying  concn.  has  been 
studied.  Adhesion,  which  is  instantaneous  if  the 
surface  is  not  electrically  charged,  becomes  hindered 
with  increase  of  surface  charge  and  decrease  of 
[Na2S0J.  The  stabilising  effect  of  an  electrical 
double  layer  on  H20  films  on  a  Hg  surface  is  dis¬ 
cussed.  0.  J.  W. 

Movement  of  water  from  concentrated  to 
dilute  solutions  through  liquid  membranes. 
H.  M.  Cassel  and  G.  D.  Miles  (Science,  1939,  89, 
58;  cf.  A.,  1939,1,  140).  L.  S.  T. 


Mechanical  properties  and  permeability  of 
membranes  of  cellulose  acetate. — See  B.,  1939, 
250. 

No  more  colloids  !  J.  VallIse  (Rev.  G£n.  Mat. 
Col.,  1939,  43,  41 — 45). — It  is  argued  that  a  useful 
purpose  is  no  longer  served  by  according  special 
treatment  to  colloids  and  the  colloidal  state. 

F.  L.  U. 

Absorption  of  aerosols  in  liquids.  H.  Engel¬ 
hard  and  W.  Schillke  (Kolloid-Z.,  1939,  86,  213 — 
219). — The  absorption  of  NH4C1  smokes  by  aq,  NaOH 
is  controlled  solely  by  the  particle  size  of  the  NH4C1 
and  the  size  of  the  gas  bubbles.  In  the  absorption 
of  C02  the  rate  of  transfer  of  particles  (mols.)  to  the 
liquid  boundary  is  much  greater,  and  absorption 
depends  on  [OH].  E.  S.  H. 

Nature  of  foam.  III.  Foam  formation  of  the 
ternary  system,  acetic  acid-benzene-water.  T. 
Sasaki  (Bull.  Chem.  Soc.  Japan,  1939,  14,  3 — 8;  cf. 
A.,  1939,  I,  141). — A  diagram  shoving  the  relation 
between  the  degree  of  foam  formation  and  composition 
of  the  liquid  ternary  system  Ac0H-CGHG-H20  (i)  has 
been  constructed  from  measurements  with  a  shaking 
apparatus.  The  foam  formation  of  the  homogeneous 
system,  which  is  analogous  to  that  of  the  system 
Ac0H-Et20-H20  (ii),  shows  two  max.  In  the 
heterogeneous  system,  however,  in  contrast  to  the 
mere  emulsion  droplets  containing  bubbles  in  (ii), 
remarkable  foam  formation  can  be  observed  in  (i). 
An  explanation  of  foam  formation  in  heterogeneous 
(i)  is  suggested.  W.  R.  A. 

Preparation  of  colloids  using  ultrasonic  waves. 
N.  Marinesco  (Bull.  Soc.  roum.  Phys.,  1934,  36,  No. 
63/64,  181—189;  Chem.  Zentr.,  1937,  i,  804).— The 
prep,  and  properties  of  dispersions  of  Wood’s  and 
Rose’s  metals  and  Hg  in  H20,  petroleum,  and  alcohols, 
and  of  Na  and  K  in  petroleum  or  heavy  oil,  are  dis¬ 
cussed.  The  particle  size  is  not  dependent  on  the 
frequency,  but  only  on  the  amplitude  of  vibration  of 
the  quartz  plate.  A.  J.  E.  W. 

Determination  of  the  size  and  axial  relations 
of  ellipsoidal  solid  particles  from  the  internal 
friction  of  dilute  suspensions.  A.  Peterlin 
(Kolloid-Z.,  1939,  86,  230— 241).— Theoretical. 

E.  S.  H. 

Electrocrystallisation  of  metals.  II.  Ultra- 
microscopic  study  of  the  process.  G.  S.  Vozd- 
vishenski  (J.  Appl.  Chem.  Russ.,  1938,  11,  1123 — 
112S;  cf.  A.,  1938,  I,  617). — The  colloidal  solutions 
obtained  by  electrolysis  of  dil.  aq.  AgN03  or  HgN03 
contain  oxide,  but  not  metal,  particles.  R.  T. 

Structure  of  blue  gold  sols.  Y.  Bjornstahl 
(Kolloid-Z.,  1939,  86,  219— 222).— Magnetic  double 
refraction  and  optical  tests  on  blue  Au  sols  prepared 
by  reduction  of  AuC13  with  different  reagents  show 
that  these  sols  consist  at  least  partly  of  oxide. 

E.  S.  H. 

Nature  of  aluminium  oxyiodide  bydrosols  as 
revealed  by  their  action  on  hydrogen  peroxide. 
A.  W.  Thomas  and  B.  Cohen  (J.  Amer.  Chem.  Soc., 
1939,  61,  401 — 403). — Bound  I  is  more  reactive  in 
catalysing  H202  decomp,  than  is  free  I',  thus  providing 
a  technique  for  investigating  equilibrium  between  free 
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I'  and  that  bound  by  the  micelles.  Tests  with  the 
sols  show  that  H20  can  displace  bound  I,  addition  of 
KI  causes  relatively  small  amounts  of  I  to  become 
bound,  and  ageing  at  room  temp,  causes  part  of  the 
bound  I  to  become  free.  The  results  are  explained 
on  the  assumption  that  the  micelles  are  polyolated 
and  polyoxolated  structures.  E.  S.  H. 

Hydrous  oxide  Ixydrosols  and  gels.  A.  Gan- 
guli  (Acta  Physicochim.  U.R.S.S.,  1938,  9,  197 — 
201). — Freshly-prepared  sols  and  gels  of  hydrous 
oxides  are  amorphous  and  consist  of  long- chain  com¬ 
plexes.  On  ageing  and  on  desiccation  they  become 
cryst.  Various  characteristics  are  discussed  from  the 
viewpoint  of  imperfect  crystals  and  the  amorphous 
state.  W.  R.  A. 

Layer  thickness  of  dispersion  medium  in  a 
plastic  mica  suspension.  M.  P.  Volarovitsch 
and  J.  S.  Jerochin  (Acta  Physicochim.  U.R.S.S., 
1938,  9,  89 — 92). — The  measurement  of  particle  size, 
plasticity,  and  the  layer  thickness  of  the  dispersion 
medium  on  the  particles  of  a  mica  suspension  in  a 
non-polar  vaseline  oil  are  discussed.  W.  R.  A. 

Neutralisation  of  colloidal  hydrosols  having 
an  acid  reaction.  A.  Boutaric  and  (Mlle.)  M. 
Breton  (Bull.  Soc.  chim.,  1939,  [v],  6,  274 — 279). — 
Changes  in  and  in  interfacial  tension  during  the 
neutralisation  of  hydrosols  of  As2S3,  clay,  gum  mastic, 
and  humic  substances  have  been  investigated.  The 
data  are  not  explainable  by  the  law  of  mass  action, 
since  neutralisation  is  complicated  by  the  necessity 
of  breaking  down  the  micelloidal  state.  C.  R.  H. 

Application  of  N.  S.  Kurnakov’s  pyrometer 
in  the  investigation  of  gelatinisation  of  potato 
starch.  V.  I.  Nazarov  and  A.  V.  Nikolaev 
(Compt.  rend.  Acad.  Sci.  U.R.S.S.,  1938,  20,  569 — 
570). — The  formation  of  a  gel  from  a  suspension  of 
potato  starch  is  followed  with  a  recording  pyrometer ; 
the  transition  takes  place  at  60°,  and  is  endothermic. 

J.  D.  R. 

Pasting  of  starch.  III.  Relation  between 
hydration  and  pasting.  IV.  Influence  of  treat¬ 
ment  with  chromic  salts  on  the  formation  of 
starch  paste.  A.  Kuntzel  and  K.  Doehner 
(Kolloid-Z.,  1939,  86,  254—257  ,  258—262;  cf.  A., 
1939, 1, 141). — III.  The  pasting  of  starch  is  associated 
with  a  contraction  of  vol.  of  the  system  starch  + 
water,  owing  to  hydration  of  starch  mols.  The  H20 
content  required  for  pasting  is  about  20%. 

IV.  Starch  paste  is  tanned  by  treatment  with  a 
solution  of  Cr  alum  and  Na2C03 ;  the  product  when 
dried  is  resistant  to  boiling  H20.  The  temp,  of 
formation  of  paste  with  the  Cr-treated  starch  is  10° 
>  with  native  starch,  owing  to  hydrolytic  degradation 
of  the  starch  by  free  acid  in  the  Cr  solution. 

E.  S.  H. 

Colloid  physics  and  biophysics  of  proteins. 
G.  C.  Heringa  (Chem.  Weekblad,  1939,  36,  131 — 
140).— A  lecture.  F.  L.  U. 

Viscosities  of  solutions  of  the  proteins  of  horse 
serum. — See  A.,  1939,  III,  320. 

Swelling  and  solubility  of  high-molecular 
materials  in  organic  solvents.  W.  Ostwald  (J. 


Oil  Col.  Chem.  Assoc.,  1939,  22,  31 — 44). — A  review 
of  work  of  Moll  (A.,  1939,  I,  142).  F.  L.  U. 

Theory  of  elasticity,  viscosity,  and  swelling  in 
polymeric  rubber-like  substances.  J.  Frenkel 
(Acta  Physicochim.  U.R.S.S.,  1938,  9,  235 — 250), — 
The  relation  between  van  der  Waals  forces  and 
thermal  motion  in  long-chain  rubber-like  substances 
is  discussed.  A  quant,  theory  of  the  elastic  properties 
of  such  substances  is  developed,  which  also  accounts 
for  the  elastic  relaxation  time  necessary  for  the 
establishment  of  equilibrium.  The  swelling  of  highly 
polymerised  substances  is  considered  as  a  kinetic 
process  of  an  osmotic  character,  in  which  the  surface 
of  the  polymeride  plays  the  same  part  as  a  semi- 
permeable  membrane  in  ordinary  osmosis. 

0.  J.  W. 

.  Ar-Ray  diffraction  patterns  of  crystalline  sol 
rubber  prepared  from  ethereal  solution.  G.  L. 
Clark,  S.  T.  Gross,  and  W.  H.  Smith  (J.  Res.  Nat. 
Bur.  Stand.,  1939,  22,  105 — 107). — Using  a  modific¬ 
ation  of  the  technique  previously  described  (B.,  1933, 
641)  a  pattern  of  cryst.  sol  rubber  from  Et20  has 
been  obtained  which  is  identical  with  those  for 
cryst.  gel  rubber  and  f<  frozen  ”  sol  rubber. 

W.  R.  A. 

Micellar  structure  of  fibrous  substances.  I. 
Micellar  orientation  as  a  function  of  the  degree 
of  stretching.  S.  Oka  (Kolloid-Z.,  1939,  86, 
242 — 245). — A  mathematical  treatment. 

E.  S.  H. 

Orthokinetic  coagulation  due  to  oscillations. 
J.  J.  Hermans  (Rec.  trav.  chim.,  1939,  58,  164 — 
173). — Theoretical.  E.  S.  H. 

Non-thermal  action  of  electrical  oscillations 
on  colloids.  W.  Krasny-Ergen  (Hochfrequenz- 
techn.  u.  Elektroakustik,  1936,  48,  126 — 133;  Chem. 
Zentr.,  1937,  i,  549). — The  effects  of  electric  fields  on 
the  aggregation  and  rate  of  sedimentation  of  colloidal 
particles,  and  on  the  nature  of  the  interfaces  and 
viscosity  of  dispersions,  are  discussed.  A.  J.  E.  W. 

Influence  of  an  ultrasonic  field  on  the  rate  of 
coagulation  of  negative  silver  iodide  sols  by 
electrolytes.  J.  J.  Hermans  (Rec.  trav.  chim., 
1939,  58,  139 — 163). — The  rate  of  coagulation  by 
NH4C1,  NaNOs,  KN03,  and  BaCl2,  as  determined  from 
the  change  in  Tyndall  effect,  conforms  with  Paine’s 
equation  (A.,  1912,  ii,  337).  The  rate  is  accelerated 
by  ultrasonic  waves  to  an  extent  which  is  negligible 
at  high  electrolyte  concns.  and  becomes  more  pro¬ 
nounced  as  the  electrolyte  concn.  is  decreased.  In 
absence  of  ultrasonic  waves  the  rate  of  slow  coagul¬ 
ation  is  oc  concn.  of  the  sol,  but  when  an  ultrasonic 
field  is  applied  the  rate  increases  more  rapidly  with 
concn.  The  influence  of  ultrasonic  waves  is  ascribed 
to  the  dipolar  interaction  of  the  particles,  which 
results  from  the  distortion  of  the  electric  double 
layer.  E.  S.  H. 

Physicochemical  study  of  the  action  of  alcohol 
on  gum  arabic  solutions.  A.  Boutaric  and 
(Mme.)  M.  Roy  (Bull.  Soc.  chim.,  1939,  [v],  6,  316 — 
322). — With  increasing  [EtOH],  the  relative 
decreases  with  increasing  rapidity,  and  the  opacity, 
after  remaining  const,  up  to  ~50%  of  EtOH,  increases 
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rapidly  as  flocculation  takes  place.  The  reduction  of 
v)  is  attributed  to  dehydration  reducing  the  particle 
size.  A  gum  arabic  solution  which  has  been  heated 
at  b.p.  for  3£  hr.  prior  to  the  addition  of  EtOH  shows 
reduced  vals.  for  tj  and  increased  opacity. 

C.  R.  H. 

Coacervation.  I.  Experimental.  (Mme.)  A. 
Dobry  (J.  Chim.  phys.,  1938,  35,  387— 394).— The 
conditions  of  formation  of  coacervates  of  polystyrenes 
and  cellulose  acetate  are  described  and  discussed. 
Coacervation  may  be  effected  by  pptn.  or  dispersion, 
using  solvents  such  as  CC14,  CHC13,  or  C2H2C14  and 
adding  small  quantities  of  aliphatic  alcohols.  Co¬ 
acervation  was  never  obtained  using  pure  liquids. 
The  coacervate  obtained  was  stable,  rigidity  measure¬ 
ments  showing  it  to  be  a  liquid,  not  a  gel.  The 
interfacial  tension  between  coacervate  and  solution 
is  very  small.  Since  unequal  concns.  of  solvent  are 
found  in  the  coacervate  and  in  the  solution  with  which 
the  coacervate  is  in  equilibrium,  a  direct  proof  by 
chemical  analysis  is  given  of  the  solvation  of  mols.  in 
solution.  F.  H. 

Influence  of  organic  non-electrolytes  on  oleate 
and  phosphatide  coacervates.  III.  (/)  Influence 
of  temperature  on  oleate  coacervates  and  details 
of  the  44  volume  ”  method,  (g)  Action  of  some 
alcohols  on  oleate  coacervates  under  different 
conditions  of  temperature  and  potassium  chlor¬ 
ide  concentration.  H.  G.  B.  de  Jong,  G.  G.  P. 
Satjbert,  and  H.  L.  Booy  (Protoplasma,  1938,  29, 
481 — 497  ;  cf.  A.,  1938, 1,  573). — A  modification  of  the 
method  of  measuring  vol.  changes  is  described  which 
largely  eliminates  the  influence  of  small  temp,  changes 
in  the  case  of  oleate  coacervates.  At  const,  temp, 
the  vol.  changes  produced  by  alcohols  become  smaller 
as  the  KC1  concn.  is  increased;  with  const.  [KC1] 
the  vol.  changes  decrease  with  increasing  temp. 

M.  A.  B. 

Electrokinetic  potential  at  gas-liquid  inter¬ 
faces.  I.  Cataphoretic  velocity  of  gas  bubbles 
in  solutions  of  inorganic  electrolytes.  N.  Bach 
and  A.  Gilman.  II.  Cataphoresis  of  gas  bubbles 
in  solutions  of  capillary-active  organic  electro¬ 
lytes.  A.  Gilman  and  N.  Bach  (Acta  Physicochim. 
U.R.S.S.,  1938,  9,  1 — 26,  27 — 38).- — The  true  cata¬ 
phoretic  velocity  v  of  H2  bubbles  in  H20  (I),  and  in 
aq.  KC1  (II)  and  aq.  ThCl4  (III)  has  been  determined 
by  a  method  which  takes  into  account  the  electro- 
osmotic  flow  of  the  liquid  in  a  cell.  In  (I)  and  (II) 
the  charge  on  the  bubbles  is  negative  and  v  corresponds 

with  a  ^-potential  of - 30  mv.  In  (III)  the  charge 

on  the  bubble  remains  negative  at  all  concns.  up 
to  10‘3n.,  and  the  apparent  reversal  of  charge  at 
10"5n.  is  caused  by  the  carrying  away  of  bubbles 
by  H20,  which  moves  towards  the  cathode  with  a 
velocity  >  that  with  which  the  bubbles  move  towards 
the  anode;  and  ^n.  Changes  in  [KC1]  and 

[ThClJ  have  little  effect  on  v, 

II.  The  bubble  has  a  positive  charge  in  aq.  NBu4C1 
and  N(C6Hn)4Cl  at  concns.  (c)  >10~6  mol.  per  l. 
The  £ -potential  (and  hence  v)  is  approx,  oc  log  c. 
The  ratios  of  [NBu4C1]  and  [N(C5Hn)4Cl]  which  corre¬ 
spond  with  the  same  effects  are  const,  and  =9.  Na 
palmitate  gives  the  bubble  a  negative  charge  which 


increases  with  concn. ;  the  ^-potential  also  increases 
at  the  liquid-glass  interface.  W»  R.  A. 

Electrokinetic  behaviour  of  platinum  at  dif¬ 
ferent  potentials.  N.  Balaschova  and  A.  Frum- 
kin  (Compt.  rend.  Acad.  Sci.  U.R.S.S.,  1938,  20, 
449 — 452). — The  potential  and  the  deflexion  of  a  fine 
Pt  wire  immersed  in  an  electrolyte  between  two 
charged  plates  have  been  determined  under  various 
conditions.  Results  are  related  to  the  formation  of 
polarisation  films  and  are  in  agreement  with  measure¬ 
ments  of  cataphoresis  of  Pt  sols  and  of  adsorption  at 
Pt  electrodes.  J.  A.  K. 

Mechanism  of  electro-osmosis  in  gelatin. 
J.  Swyngedauw  (Compt.  rend.  Soc.  Biol.,  1938,  129, 
569 — 571). — Electro-osmosis  does  not  vary  with  the 
ionic  speed  for  different  ions;  this  is  explained  by 
hydration,  which  is  would  be  expected  in  dil. 
solutions  of  gelatin.  H.  G.  R. 

Capillary  systems.  XXII.  (2)  Dialysis  po¬ 
tential.  E.  Manegold  and  K.  Kalauch  (Kolloid- 
Z.,  1939,  86,  186— 205).— A  review.  E.  S.  H. 

Constitution  of  iodic  acid.  III.  M.  R.  Nayar, 
L.  N.  Srivastava,  A.  B.  Sen,  R.  Gopal,  and  P.  N. 
Sharma  (Z.  anorg.  Chem.,  1939,  240,  217 — 231 ; 
cf.  A.,  1934,  1305). — Measurements  of  p,  7],  y,  [jP], 
[E],  and  A  for  HI03  solutions  show  discontinuities  at 
r^0  09N.  and  0  04n.,  which  are  attributed  to  de¬ 
polymerisation  of  (HI03)3  through  (HI03)2  to  HI03. 
This  view  is  supported  by  measurements  of  the 
Raman  spectra  of  HI03  and  its  salts.  F.  J.  G. 

Vapour  pressure  and  exchange  constants  of 
isotopic  compounds.  H.  C.  Urey,  A.  Mills,  I. 
Roberts,  H.  G.  Thode,  and  J.  R.  Huffman  (J. 
Chem.  Physics,  1939,  7,  138). — By  distilling  MeOH 
in  a  Pegram  column  for  several  days  [180]  is  increased 
but  [13C]  is  unchanged.  The  v.p.  of  Me1GOH  is  > 
that  of  Me18OH.  Refluxing  of  HC02H  for  1£  hr. 
at  30 — 35°  gavo  no  change  in  [C].  Attempts  to  secure 
a  separation  of  isotopes  by  dissolving  a  gas  in  a  liquid 
followed  by  the  methods  of  exchange  reactions  proved 
unsuccessful  in  the  exchange  reactions :  C02- 

C0Me2  (C  isotopes) ;  S02-PhN02,  S02-Me0H,  S02- 
H20  (S  isotopes).  In  HC1-H20  exchange  a  slight  in¬ 
crease  in  [35C1]  was  effected  and  [13C]  was  raised  slightly 
in  the  C2H2~COMe2  exchange.  CO  exchange  with  the 
Cu2Cl2-CO  complex  in  aq.  NH3  resulted  in  deposition 
of  Cu  metal  and  destruction  of  CO ;  a  similar  result 
was  obtained  when  C2H2  was  exchanged  with  the 
Cu2C12-C2H2  complex  in  HC1.  When  CO  was  ex¬ 
changed  with  the  Cu2Cl2-CO  complex  in  HC1  in  an 
8-m.  column,  13C  was  cone.  (max.  concn.  factor  .= 
1*69)  in  the  liquid  phase.  34S  was  cone,  in  the  gas 
phase  by  the  exchange  of  H2S  with  NaHS  solutions 
using  an  8-m.  column.  For  all  distillation  and  simple 
solution  exchanges  the  heavy  isotope  concentrates 
in  the  liquid  phase  rather  than  in  the  gas  phase. 

W.  R.  A. 

Non-coulombic  interactions  in  solutions  of 
electrolytes.  C.  A.  Kraus  (J.  Physical  Chem., 
1939,  43,  231 — 238).— Non-coulombic  interactions  in 
non-aq.  solutions  of  acids  and  bases,  weak  salts,  salts 
involving  protonic  interaction,  and  salts  having  ions 
containing  dipoles  are  briefly  discussed.  C.  R.  H. 
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Thermodynamics  of  strong*  electrolytes  in 
protium  oxide-deuterium  oxide  mixtures.  I. 
Hydrogen  chloride.  E.  Noonan  and  V.  K.  La  Mer 
(J.  Physical  Chem.,  1939,  43,  247 — 258). — The 
e.m.f.  of  the  cell  H2|(HC1,  DC1)*  in  H20-D20) 
AgCl-Ag  has  been  determined  at  25°,  and  thermo¬ 
dynamic  quantities  have  been  evaluated.  The  free 
energy  change  of  the  process  0-5H2  +  DC1  (m.  in 
D20)  =  0-5D2  +  HC1  (m.  in  H20)  is  a  function  of  the 
D  content  of  the  solvent,  a  max.  val.  occurring  at 
75%  D20.  The  E°  val.  in  D20  is  0*21792 ±0-00005 
v.,  or  4-47  mv.  <  for  HC1  in  H20.  C.  R.  H. 

Acid-base  equilibria  in  aqueous  and  non- 
aqueous  solutions.  L.  J.  Minnick  and  M.  Kil¬ 
patrick  (J.  Physical  Chem.,  1939,  43,  259 — 274). — 
The  relative  strengths  of  carboxylic  acids  in  H20, 
MeOH,  EtOH,  and  H20-dioxan  mixtures  have  been 
measured.  From  the  equilibrium  consts.  for  various 
acid-base  pairs  it  is  shown  that  log  KaxB9  is  a  linear 
function  of  1  /e,  where  KiXx Bf  is  the  equilibrium  const, 
for  the  reaction  A*  +  Bq  A0  +  B^  (subscripts  x 
and  0  referring  to  the  acid  or  base  in  question  and  the 
standard  acid  or  base  respectively),  and  e  is  the  di¬ 
electric  const.  Linearity  holds  only  over  the  rango 
of  e  80  to  25.  In  solvents  of  the  same  e  the  acids 
have  the  same  relative  strength.  C.  R.  H. 

Red  coloration  of  ferric  salts  with  glycine.  IV. 
A.  Langer  (Coll.  Czech.  Chem.  Comm.,  1939,  11, 
5—13;  cf.  A.,  1937,  II,  9,  138,  280).— The  red  colour 
formed  on  mixing  aq.  solutions  of  FeCl3  and  glycine 
(I)  has  been  investigated  by  means  of  ultramicroscope, 
absorption  spectra,  potentiometric  and  conducto¬ 
metric  titration,  and  transport  no.  measurements. 
The  red  colour,  which  is  a  true  solution,  is  due  to  a 
complex  and  not  to  Fe(OH)3  or  colloidal  basic  Fem 
chloride.  The  composition  of  the  complex  is  con¬ 
firmed  as  FeCl3,FeCL*OH,4(I),  although  the  electrical 
measurements  show  that  the  structure  of  the  complex 
is  a  very  loose  one.  D.  F.  R. 

Esterification  equilibria  in  vapour  phase. 
Equilibrium  between  methyl  alcohol,  acetic  acid, 
methyl  acetate,  and  water.  S.  K.  K.  Jatkar  and 
N.  G.  Gagendragad  (J.  Indian  Inst.  Sci.,  1938, 
21,  A,  38,  443—448). — The  equilibrium  const,  for  the 
esterification  of  MeOH  by  AcOH  is  greater  in  the 
vapour  than  in  the  liquid  phase.  At  260°,  using 
Si02  gel  as  catalyst,  78%  conversion  occurs ;  a 
similar  conversion  is  obtained  at  230°  using  K  alum 
as  catalyst  and  a  higher  rate  of  flow  of  vapour.  At 
230°  with  Si02  gel,  MeOH  and  EtOH  are  readily 
dehydrated  to  ethers,  but  with  K  alum  no  Me20  was 
detected.  F.  H. 

Influence  of  ionic  strength  on  protolytic 
equilibrium  and  acidity.  S.  G.  Terjesen  and 
K.  Sandved  (Kong.  Norske  Vidensk.  Selsk.  Forh., 
1937,  10,  109 — 112), — The  problem  is  discussed  on 
the  basis  of  the  Debye-Huckel  limiting  law  for  the 
activity  coeff.  of  ions.  It  is  shown  that  with  increase 
in  ionic  strength,  the  medium  protolysis  of  an  acid 
will  increase  if  the  acid  is  electrically  neutral  or  neg¬ 
atively  charged,  decrease  if  the  charge  zA  is  <2,  and  not 
vary  if  zA  =  1.  The  medium  protolysis  of  a  base 
will  increase  if  the  base  is  neutral  or  positively  charged, 


decrease  if  zB  is  >  —2,  and  not  vary  if  zB  =  —  1.  If 
zB  is  >0,  the  acidity  will  always  increase  with  ionic 
strength,  and  in  the  special  case  where  z^  =  0  the 
acidity  should  be  nearly  independent  of  salt  concn. 
for  bases  which  react  with  the  medium  only  to  a 
slight  extent.  C.  R.  H. 

Potentiometric  investigation  of  organic  bases 
dissolved  in  propionic  acid.  S.  G.  Terjesen  and 
K.  Sandved  (Kong.  Norske  Vidensk.  Selsk.  Skr., 
1938,  No.  7,  20  pp.). — Potentiometric  titrations  of 
org.  bases  in  EtC02H  containing  1-0  mol.  of  LiC104 
have  been  made  using  a  chloranil  electrode.  HC104 
was  used  as  the  titrating  acid.  EtC02Na,  NPhEt2, 
and  m-C6H4GTNH0  are  stronger  bases  than  NH2Ac, 
CO(NH2)2,  GMe2:N:OH,  o-CgH4C1*NH2,  and  NHPhAc. 
The  addition  of  electrolytes  diminishes  the  basicity 
of  the  solution,  and  a  base  which  reacts  with  the  med¬ 
ium  to  a  slight  extent  at  low  salt  concns.  may  give 
quant,  formation  of  solvate  ion  at  higher  salt  concns. 

C.  R.  H. 

Ionisation  of  acetic  acid.  H.  S.  Harned  (J. 
Physical  Chem.,  1939,  43,  275 — 280). — Accurate 
ionisation  consts.,  K ,  for  AcOH  in  H20,  HaO-MeOH, 
and  H20-dioxan  mixtures  confirm  earlier  data  for  the 
first  two  solvents.  Revised  data  for  the  third  solvent 
are  recorded.  Vais,  of  Km  and  0  have  been  deter¬ 
mined  for  the  equation  log  KAc on  =  [log  Km  — *  p62] 
+  —  pi 2,  where  Km  is  the  max.  val.  of  KAc0E,  0 

is  the  temp,  at  which  K^co h  Is  a  max.,  t  is  the  temp,  in 
°  c.,  and  p  =  5  X  10“5.  The  average  deviation  of 
log  A^oh:  from  the  calc.  vals.  is  0-002.  Vais,  for  the 
heat  content  and  capacity  and  for  entropy  changes 
have  been  calc.  The  plot  of  1  je  {e  —  dielectric 
const.)  against  log  ZAc0H  —  log  K0  (K0  is  the  val.  of 
ATAc0h  in  H20)  is  not  linear.  The  extent  of  the  vari¬ 
ation  of  con  of  the  same  order  of  magnitude  as 
the  variation  of  /Gh,o*  C.  R.  H. 

Dissociation  of  tbe  ammonium  ion  and  basic 
strength  of  ammonia  in  water.  D.  H.  Everett 
and  W.  F.  K.  Wynne- Jones  (Proc.  Roy.  Soc.,  1938, 
A,  169, 190 — 204). — The  dissociation  of  NH4+  inH20 
has  been  measured  at  10°  intervals  from  5°  to  45°. 
Vais,  of  the  const,  for  the  equilibrium  NH3  +  H20  = 
NH4+  +  OH-  are  deduced.  The  heat  of  dissociation 
of  NH4+  calc,  from  the  temp,  coeff.  of  the  dissociation 
const,  is  12,400  g.-cal.  G.  D.  P. 

Dissociation  constants  of  o-,  m-,  and  p-hydr- 
oxybenzoic  acids,  gallic  acid,  pyro  catechol, 
resorcinol ,  quinol ,  pyr  ogallol ,  and  phlor  oglucinol . 
C.  T.  Abichandani  and  S.  K.  K.  Jatkar  (J.  Indian 
Inst.  Sci.,  1938,  21,  A,  37,  417—441).—^  and  K2 
for  these  compounds  have  been  calc,  from  potentio¬ 
metric  titrations  with  0*lN-NaOH  at  30°,  corrections 
being  made  for  interionic  attraction.  Kx  for  pyro- 
gallol  and  phloroglucinol  and  Kz  for  all  the  compounds 
are  recorded.  Kx  for  0H,C6H4,C02H  decreases  in 
the  order  o-  >  m -  >  H  >  p-  and  in  hydroxybenzenes 
decreases  in  the  order  :  1  :  3  :  5-  >  1  :  2  :  3-CcH3(OH)3 
>  o-  >  m-  >  p-C6H4(OH)2 ;  the  order  for  Kz  in  each 
case  is  the  reverse  of  that  for  Kv  The  effect  on  K 
of  distance  between  ionising  groups  is  shown  best  in 
the  val.  of  Kx/K2.  The  relation  between  log  Kx/K2 
and  the  molar  absorption  coeff.  in  the  infra-red  at 
7000  cm.-1  for  the  phenols  is  linear.  In  pyrocatechol 
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and  pyrogallol  the  extinction  of  the  band  at  7050 
cmr1  is  accompanied  by  the  appearance  of  a  band  at 
6970  cmr1  due  to  the  weak  OH  bond  responsible  for 
the  increased  val.  of  Kv  F.  H. 

Dissociation  of  hydantoin.  L.  W.  Pickett  and 
M.  McLean  (J.  Amer.  Chem.  Soc.,  1939,  61,  423 — 
425). — Electrometric  titration  curves  or  dissociation 
consts.  of  hydantoin  and  10  related  compounds  have 
been  determined.  In  the  saturated  compounds  only 
the  N(3)  H  dissociates,  but  in  benzylidenehydantoin 
the  N(1)  H  dissociates  to  a  small  extent.  E.  S.  H. 

Antagonism  between  sodium  and  magnesium 
ions  in  their  action  on  oxalate  ion.  I.  Green- 
wald  (J.  Gen.  Physiol.,  1939,  22,  385 — 390). — The 
action  of  NaCl  on  the  effect  of  MgCl2  on  oxalate  buffer 
systems  (interpreted  by  Simms  as  an  instance  of 
antagonism  of  Na*  and  Mg'*)  can  be  formulated  as 
the  effect  of  increasing  ionic  strength  on  the  dissoci¬ 
ation  of  MgC204  into  Mg"  and  C204".  D.  M.  N. 

Acid-base  indicators  in  methyl  alcohol.  III. 
Concentration  ionisation  constants  of  indicators 
and  acids  in  methyl  alcohol.  I.  M.  Kolthoff 
and  L.  S.  Guss  (J.  Amer.  Chem.  Soc.,  1939,  61,  330 — 
333;  cf.  A.,  1938,  I,  621). — The  “  concn.  ionisation 
consts.”  of  32  indicators  and  acids  in  MeOH  have 
been  evaluated.  The  variation  of  these  consts.  with 
ionic  strength  is  interpreted  in  the  light  of  the  theory 
of  interionic  attraction.  E.  S.  H. 

Interpretation  of  potentiometric  titration 
curves  in  acid  solvents.  S.  G.  Terjesen  and  K. 
Sandved  (Kong.  Norslce  Vidensk.  Selsk.  Forh.,  1937, 
10,  117 — 120). — Theoretical.  Methods  have  been 
developed  for  computing  the  base  strength  consts. 
for  different  bases  dissolved  in  the  same  acid. 

C.  R.  H. 

Activity  of  hydrogen  ions.  Y.  Kauko  and  J. 
Carlberg  (Soc.  Sci.  fenn.,  Comment,  phys.-math., 
1936,  8,  No.  23,  6  pp.;  Chem.  Zentr.,  1937,  i,  799). 
— The  determination  of  an  by  pH  measurements  is 
discussed.  Correction  of  potentiometric  pn  vals. 
using  conductometric  dissociation  const,  data  is 
advocated.  Veibel’s  solution  has  pu  =  2*08,  2*09 
(18—25°,  0°).  A.  J.  E.  W. 

Conductivity  of  cadmium  monochloro acetate. 
Activity  of  the  cadmium  ion.  F.  Kertesz  (J. 
Chim.  phys.,  1938,  35.  395—406 ;  cf.  A.,  1939, 1,  80). 
— The  conductivity  of  (CH2ChC02)2Cd  solutions  has 
been  determined  and  the  activity  of  Cd"  calc,  from 
e.m.f.  measurements.  Correcting  for  the  incomplete 
dissociation  of  (CH2ChC02)2Cd  the  laws  of  ionic  inter¬ 
action  are  applicable  to  the  dil.  solutions.  The  ionic 
radius  of  Cd"  calc,  from  the  results  is  similar  to  that 
found  previously  in  other  org.  salts  of  Cd.  F.  H. 

Thermodynamics  of  aqueous  sodium  chloride 
solutions  from  0°  to  40°  from  electromotive  force 
measurements.  H.  S.  Harned  and  M.  A.  Cook  ( J. 
Amer.  Chem.  Soc.,  1939,  61,  495 — 497). — Published 
work  (cf.  A.,  1932,  467)  is  re-examined  in  the  light 
of  a  more  recent  technique  of  calculation.  The 
results  are  in  good  agreement  with  data  derived  from 
e.mil,  v.p.,  f.p.,  heat  of  dilution,  and  sp.  heat 
measurements.  E.  S.  H. 


Thermodynamics  of  bi-univalent  electrolytes. 
IV.  Cadmium  bromide  in  aqueous  solution. 
R.  G.  Bates  (J.  Amer.  Chem.  Soc.,  1939,  61,  308 — 
315 ;  cf.  A.,  1939, 1,  80). — E.m.f.  of  the  cell  Cd-Hg(2- 
phase)|CdBr2(M.)|AgBr-Ag  have  been  measured  at  5° 
intervals  from  5°  to  40°  and  from  0*0004m.  to  1*8m. 
The  standard  potentials  of  the  cell  and  of  the  Cd 
amalgam  electrode  have  been  evaluated,  and  the 
activity  coeffs.,  relative  partial  mol.  heat  content,  and 
relative  partial  mol.  sp.  heat  of  CdBr2  calc.  The 
change  of  activity  coeff.  with  concn.  has  been  shown 
to  approach  the  limiting  slope  of  the  Debye-Hiickel 
theory  above  0*001m.  only  when  a  correction  for 
incomplete  dissociation  of  the  intermediate  cation  or 
ion  pair  is  made.  E.  S.  H. 

Phase  equilibria  in  hydrocarbon  systems. — See 
B.,  1939,  232. 

Heterogeneous  equilibrium  in  binary  mixtures 
with  maximum  vapour  pressure.  R.  Vogel  (Z. 
physikal.  Chem.,  1939,  183,  340 — 344), — The  theory 
of  Janecke  (A.,  1938,  I,  450)  is  discussed.  J.  W.  S. 


F.p  .-solubility  curves  of  hydrates  and  other 
compounds  under  pressure.  L.  H.  Adams  (Amer. 
J.  Sci.,  1938,  [v],  35,  A,  1 — 18). — The  determination 
of  equilibrium  curves  by  measuring  the  compressibili¬ 
ties  of  the  several  phases  and  applying  a  simple 
thermodynamic  relation  is  considered  in  detail  for  a 
no.  of  systems,  and  equations  used  in  passing  from 
vol. -change  measurements  to  points  on  the  f.p.- 
solubility  curves  are  defined.  The  method  is  illus¬ 
trated  by  the  determination  of  the  solubility  curve 
of  Na2SO4,10H2O  under  pressure;  other  represent¬ 
ative  types  of  equilibrium  diagrams  are  discussed. 

E.  S.  H. 

System  calcium  sulphate-water.  E.  Posnjak 
(Amer.  J.  Sci.,  1938,  [v],  35,  A,  247— 272).— Mainly 
a  crit.  review  of  published  work.  The  transition 
point  CaS04,2H>0  ->  p-CaS04  is  at  42±1°;  that  of 
CaS04,2H20  ->  CaS04,0*5H20  at  97±1°.  In  the 
intermediate  region  CaS04,2H20  is  truly  metastable. 
The  transition  point  CaS04,0*5H20  ->  y-CaS04  is  at  a 
high  temp.,  which  has  not  been  determined.  A 
monotropic  relation  exists  between  p-  and  y-CaS04. 
No  other  solids  exist  in  the  system  between  0°  and 
200°.  E.  S.  H. 


System  water-boron  oxide.  F.  C.  Kracek, 
G.  W.  Morey,  and  H.  E.  Merwin  (Amer.  J.  Sci., 
1938,  [v],  35,  A,  143 — 171). — The  equilibrium  diagram 
has  been  determined  from  solubility  measurements. 
The  cryst.  phases  occurring  are  ice,  H3B03,  three 
modifications  of  HB02,  and  B203.  The  modifications 
of  HB02  are  related  mono  tropically ;  they  melt  con- 
gruently,  the  stable  form  at  236±1°  and  the  meta¬ 
stable  forms  at  200 *9 ±0*5°  and  176*0  ±0*2°,  respec¬ 
tively.  The  corresponding  d  are  2 -486 ±0*003, 
2*044^0*003,  and  1*78.  Crystallographic  data  for 
the  compounds  have  also  been  determined. 

E.  S.  H. 

System  water-sodium  disilicate .  G.  W.  Morey 
and  E.  Ingerson  (Amer.  J.  Sci.,  1938,  [v],  35,  A, 
217 — 225). — Apparatus  for  studying  the  lowering  of 
m.p.  of  silicates  when  heated  in  steam  at  high  pressures 
is  described.  Pressure-temp,  relations  for  solid- 
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liquid-vapour  equilibrium  in  the  system  H20- 
Na20,2Si02  have  been  determined.  E.  S.  H. 

Eutectics  of  ketone-phenol  systems  and  oxon- 
ium  complex  formation. — See  A.,  1939,  II,  161. 

Mutual  solubility  in  the  system  K2S04- 
H3B03-H20.  A.  P.  Perova  (J.  Appl.  Chem. 
Russ.,  1938,  11,  1045 — 1055). — Equilibrium  relations 
have  been  studied  in  the  system  at  —2°  to  25°.  The 
solid  phases  are  ice,  K2S04,  and  H3B03,  and  the  lower 
triple  point  is  at  —2°  (E^SO,*  6*6,  H3B03  3*1,  H20 
90-3%).  With  rising  temp,  the  solubility  of  H3B03 
rises  relatively  faster  than  that  of  K2S04.  R.  T. 

System  leucite-diop  side-silica.  J.  F.  Schairer 
and  N.  L.  Bowen  (Arner.  J.  Sci.,  193S,  [v],  35,  A, 
289 — 309). — The  equilibrium  diagram  has  been  deter¬ 
mined.  Diopside  is  almost  quantitatively  removed 
by  fractional  crystallisation,  the  composition  of  the 
residual  liquids  approaching  a  mixture  of  K  felspar 
and  Si02.  E.  S.  H. 

Silicate-water  systems  :  phase  equilibria  in 
the  NaAlSi308-H20  and  KAlSi308-H20  systems 
at  high  temperatures  and  pressures.  R.  W. 
Goranson  (Amer.  J.  Sci.,  193S,  [v],  35,  A,  71 — 91). 
— Phase  equilibria  relations  have  been  determined 
for  the  systems  at  800 — 1200°  at  pressures  up  to  4000 
bars.  Thermodynamic  data,  such  as  apparent  vols. 
and  heats  of  evaporation,  have  been  obtained.  The 
data  show  that  the  pressures  developed  on  crystallis¬ 
ation  are  comparable  with  those  required  to  explain 
certain  volcanic  phenomena.  E.  S.  H. 

System  Na20,Al203,2Si02  (nephelite,  carne- 
gieite)-Na20,Al203,6Si02  (albite).  J.  W.  Grieg 
and  T.  F.  W.  Barth  (Amer.  J.  Sci.,  1938,  [v],  35,  A, 
93 — 112). — The  equilibrium  diagram  of  the  system 
at  1  atm.  and  1000 — 1526°  has  been  determined. 

E.  S.  H. 

Heats  of  formation  and  hydration  of  ions. 
R.  Latjtie  (Bull.  Soc.  chim.,  1939,  [v],  6,  382 — 390). 
— Further  data  in  support  of  the  author's  theories 
are  recorded  and  discussed  (cf.  A.,  1938,  I,  340,  603, 
623).  C.  R.  H. 

Heat  of  formation  of  heavy  water.  H.  Flood 
and  L.  Tronstad  (Kong.  Norske  Yidensk.  Selsk. 
Forh.,  1936,  8,  139—142 ;  Chem.  Zentr.,  1937,  i,  295). 
— The  calc,  difference  of  the  heats  of  formation 
of  D20  and  H20  at  300°  k.  is  1780  g.-cal.  The  val. 
determined  by  combustion  of  H2  and  99-5%  D2, 
corr.  for  the  formation  of  traces  of  HOD  in  the  latter 
case,  is  1300^200  g.-cal.  A.  J.  E.  W. 

Heats  of  hydrogenation  of  unsaturated  hydro¬ 
carbons.  J.  Sherman  (Oil  and  Soap,  1939, 16,  28). 
— Analysis  of  figures  obtained  by  Conant  and  Kistia- 
kowsky  (cf.  A.,  1934,  30;  1935,304,825;  1936,291) 
shows  that  the  heat  of  hydrogenation  per  double 
linking  is  nearly  const,  for  compounds  containing  one 
or  more  non-conjugated  double  linkings,  and  is  less 
in  conjugated  than  in  non-conjugated  systems.  This 
effect  is  most  pronounced  in  aromatic  compounds. 

F.  M.  F. 

Direct  measurement  of  silicate  heats  of 
melting.  H.  S.  Roberts  (Amer.  J.  Sci.,  1938, 
[v],  35,  A,  273 — 287). — Apparatus  and  procedure  for 


measuring  the  energy  absorbed  by  silicates  on  melting 
are  described.  Preliminary  results  have  been  ob¬ 
tained  for  K2S04  and  Na2Si03.  E.  S.  II. 

Micro-calorimeter.  Heats  of  dilution  of  aque¬ 
ous  solutions  of  sucrose  at  2CP  and  30°  and 
their  heat  capacities  at  25°.  F.  T.  Gucker,  jun., 
H.  B.  Pickard,  and  R.  W.  Planck  (J.  Amer.  Chem. 
Soc.,  1939,  61,  459 — 470). — Apparatus  sensitive  to 
1  microdegree  is  described.  The  heat  of  dilution  of 
sucrose  from  0  005m.  to  0*2m.  at  20°  and  from  0  0001m. 
to  0*2m.  at  30°  is  a  linear  function  of  m.  The  apparent 
mol.  heat  capacity  is  also  a  linear  function  of  m.  By 
combining  the  results  with  published  data  for  more 
cone,  solutions,  equations  have  been  obtained  for  the 
apparent  and  partial  mol.  relative  heat  contents  and 
heat  capacities  of  sucrose  and  of  H„0  in  these  solutions. 

E.  S.  H. 

Heats  of  dissolution  and  of  dilution  of  the 
binary  systems  zinc  nitrate-water  and  cadmium 
nitrate-water.  W.  W.  Ewing,  J.  D.  Brandner, 
and  W.  R.  F.  Guyer  (J.  Amer.  Chem.  Soc.,  1939, 
61,  260 — 265). — Data  for  the  anhyd.  salts  and 
their  hydrates  at  25°  are  recorded.  The  prep,  of 
Zn(N03)2  from  ZnO  and  N205  is  described. 

E.  S.  H. 

Entropies  of  aqueous  zinc  and  cadmium  ions. 
Heat  capacity  of  zinc  ion.  R.  G.  Bates  (J.  Amer. 
Chem.  Soc.,  1939,  61,  522 — 523). — The  entropies  at 
25°  calc,  from  e.m.f.  and  other  data  are  :  Zn’#  — 25*89, 
Cd"  —14*82  g.-cal.  per  degree  per  mol.  The  heat 
capacity  of  Zn**  is  —9*32  at  25°.  E.  S.  H. 

Metallic  conductivity. — See  B.,  1939,  278. 

.  Passage  of  an  [electric]  current  in  copper 
iodide.  P.  Vaillant  (Compt.  rend.,  1939,  208, 
32 — 34). — A  Cul  cell  has  been  constructed  from  two 
Cu  strips  dipping  to  ~2  cm.  in  Cul  and  rigidly  con¬ 
nected  below  the  surface  by  two  ebonite  plates.  The 
conductance  c  oc  intensity  of  current  i ,  duration  of 
passage  t,  and  temp.  0.  At  const,  temp,  and  for 
currents  <20  ma.,  c  is  const.  (c0)  and  varies  with  temp, 
according  to  an  exponential  law.  For  currents 
>20  ma.  c  increases  with  increasing  t  at  const,  temp, 
reaching  a  limit  c2,  which  is  expressed  by  c2  =  c0  -f-  a it 
where  a  is  a  coeff.  independent  of  0.  The  variation 
with  t  for  a  given  i  is  most  rapid  when  the  current 
is  most  intense  and  the  temp,  very  low.  W.  R.  A. 

Conductance  of  salts  in  tricresyl  phosphate 
at  40°.  M.  A.  Elliott  [with  R.  M.  Fuoss]  (J.  Amer. 
Chem.  Soc.,  1939,  61,  294 — 299). — Data  for  NBu4 
(I),  NHBu3  (II),  NH(CH2Ph)3,  p-C6H4Ph-NH2, 
NPhMe2,  and  NH2Ph  picrates,  and  Pb  abietate  (III) 
at  40°  and  60  cycles  are  recorded.  (I)  and  (II)  give 
almost  normal  conductance  curves ;  the  curves  for 
the  aromatic  amine  picrates  and  (III)  suggest  that 
these  substances  exist  in  two  modifications,  one  of 
which  cannot  furnish  ions.  E.  S.  H. 

Ion  conductances  in  water-methanol  mixtures . 
L.  G.  Longsworth  and  D.  A.  MacInnes  (J.*  Physical 
Chem.,  1939,  43,  239 — 246). — Transference  and 
conductivity  (X)  data  at  25°  for  0*05N-NaCl  and 
-LiCl  in  H20-Me0H  mixtures  and  data  for  the 
solvents  have  been  obtained.  Walden's  rule,  X07}  = 
const.,  is  not  obeyed,  X0*/)  decreasing  rapidly  with  in- 
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crease  in  [MeOH],  indicating  that  ion-solvent  com¬ 
plexes  increase  in  size  with  increase  in  [MeOH],  In 
a  given  solvent,  XCI,  is  approx,  the  same  for  both 
salts.  C.  R.  H. 

Free  energy  of  hydration  of  gaseous  ions,  and 
the  absolute  potential  of  the  normal  calomel 
electrode.  W.  M.  Latimer,  K.  S.  Pitzer,  and 
C.  M.  Slansky  (J.  Chem.  Physics,  1939,  7,  108 — 111). 
— The  free  energies  of  hydration  of  alkali  and  halide 
ions  agree  satisfactorily  with  the  vals.  calc,  by  the 
simple  expression  of  Born  for  dissolution  of  charged 
spheres  in  a  dielectric  medium,  if  the  crystal  radii 
are  corr.  so  as  to  correspond  with  the  radii  of  the 
cavities  in  the  dielectric  medium.  The  entropies  of 
hydration  aro  also  consistent  with  these  radii.  The 
abs,  potential  of  the  normal  calomel  half-cell,  calc, 
from  the  free  energies  of  dissolution  of  the  individual 
ions,  is  — 0-50  v.  W.  R.  A. 

Single  metal  reversion  cell.  A.  P.  Sergeev  and 
A.  N.  Javorski  (Mem.  Phys.  Ukrain.,  1937,  6,  97 — 
102). — The  cel]  Sn|SnCl2,HCl|NaOH  Sn  has  an  e.m.f. 
of  0*5 — 0-6  v.  and  supplies  a  current  for  many  hr. 

J.  J.  B. 

Oxidation-reduction  potentials  of  substituted 
quinoneanils  and  indoanilines. — See  A.,  1939,  II, 
167. 


Oxidation-reduction  equilibrium  in  the  system 
diamino  c  ozymas  e-alcohol  ap  o  dehy  dr  ogenas  e- 
alcohol.— See  A.,  1939,  III,  424. 

Capacity  of  the  mercury  electrode  in  solutions 
of  capillary-active  substances.  A.  Ksenofon- 
tov,  M.  Proskurnin,  and  A.  Gorodetzkaja  (Acta 
Physicochim.  U.R.S.S.,  1938,  9,  39 — 44). — A  physical 
interpretation  is  given  of  the  shape  of  the  curves  of 
the  Hg  electrode  capacity  in  Bu“OH,  BuaOH  + 
Na2S04,  and  PhOH  +  Na2S04.  W.  R.  A. 


Capacity  of  the  solid  mercury  electrode.  A. 
Gorodetzkaja  and  M.  Proskurnin  (Acta.  Physico¬ 
chim.  U.R.S.S.,  1938,  9,  45 — 50). — Both  the  capacity 
per  sq.  cm.  of  true  surface  area  and  the  surface  area 
of  Hg  remain  nearly  unaltered  on  freezing  as  indicated 
by  measurements  of  the  capacity  of  solid  and  liquid 
Hg  in  aq.  K2G03  and  aq.  K2C03  saturated  with  EtOH. 


W.  R.  A. 


Maxima  on  current-voltage  curves.  B.  Bruns, 
A.  Frumkin,  S.  Jofa,  L.  Vanjukova,  and  S.  Zolo- 
tarevskaja  (Acta  Physicochim.  U.R.S.S.,  1938,  9, 
359 — 372 ;  cf.  A.,  1934,  1079). — Currentr-voltage 
curves  at  a  Hg  cathode  in  solutions  of  Hg2(N03)2  under 
various  conditions  have  been  measured.  A  theory 
is  outlined  which  attributes  the  max.  on  the  current- 
voltage  curve  to  the  u  auto-stirring  ”  caused  by  the 
movements  of  the  Hg  surface,  which  are  related  to 
local  differences  of  interfacial  tension  or  to  variations 
of  this  tension  with  time.  A  method  of  measuring 
the  potential  of  a  Hg  cathode  at  different  points  in 
the  surface  is  described.  O.  J.  W. 

Kinetics  of  electrode  reactions.  I,  II.  J.  N. 
Agar  and  F.  P.  Bowden  (Proc.  Roy.  Soc.,  193S,  A, 
169,  206 — 234). — I.  A  theory  is  developed  showing 
how  the  overpotential  depends  on  c.d.,  concn.,  and 
temp.  The  resistance  of  the  diffusion  layer  may 
attain  high  vals. 


II.  Measurements  of  the  O  overpotential  on  Ni  and 
Pt  electrodes  in  fused  NaOH  indicate  that  the  over¬ 
potential  is  due  to  change  of  [H20]  in  the  melt  in 
the  immediate  vicinity  of  the  electrode.  The  general 
behaviour  is  consistent  with  the  theory  of  Part  I. 

G.  D.  P. 

Polarisation  of  quinhydrone  electrodes.  V. 
Cupr  (Coll,  Czech.  Chem.  Comm.,  1939,  11,  14 — 27). 
— A  relation  between  the  polarisation  of  the  quin¬ 
hydrone  electrode  and  the  current  intensity,  internal 
resistance,  and  size  of  electrode  has  been  derived, 
starting  from  Fick’s  first  law  of  diffusion.  By  using 
a  photographic  recording  apparatus  for  measuring 
the  change  of  depolarisation  with  time,  an  attempt 
has  been  made  to  verify  experimentally  Fick’s  second 
law  of  diffusion.  In  both  cases,  the  existence  of 
local  cells  on  the  electrodes  prevented  close  agreement 
between  theoretical  and  experimental  results. 

D.  F.  R. 

Passivity  and  corrosion  of  metals.  W.  J. 
Muller  (Kolloid-Z.,1939, 86,150 — 166). — A  summary 
of  published  work.  E.  S.  H. 

Rates  of  unimolecular  reactions  in  gases. 
N.  B.  Slater  (Proc.  Camb.  Phil.  Soc.,  1939,  35,  56 — 
69). — Theoretical.  The  homogeneous  dissociation  of 
a  uniform  gas,  in  which  the  mol.  is  treated  as  a 
dynamical  system  with  n  normal  modes  of  vibration 
with  incommensurable  frequencies,  results  in  a 
velocity  coeff .  of  the  form  average  frequency  X  e“  WIR7\ 

F.  J .  L. 

Reaction  velocity  of  mixtures.  I,  Bimole- 
cular  reactions  of  two  mixed  substances  with  a 
third  substance.  J.  G.  van  der  Corput  and 
H.  J.  Backer  (Proc.  K.  Akad.  Wetensch.  Amsterdam, 
1938,  41,  1058— 1073).— Mathematical.  W.  R.  A. 

Mechanism  of  detonating  processes.  W.  Jost 
(Z.  physikal.  Chem.,  1939,  42,  B,  136 — 142). — Two 
difficulties  appear  in  the  theory  of  detonation  con¬ 
cerning  (i)  the  stability  of  the  detonating  wave,  and 
(ii)  the  maintenance  of  detonation  at  the  requisite 
reaction  velocity.  Simultaneous  consideration  of  (i) 
and  (ii)  leads  to  a  description  of  the  so-called  "  spins  ” 
of  detonation.  W.  R.  A. 


Theory  of  thermal  propagation  of  flame. 
J.  B.  Zeldovitsch  and  D.  A.  Frank-Kamenetzki 
(J.  Phys.  Chem.  Russ.,  1938,  12,  100—105).— 
Consideration  of  diffusion  and  heat  conduction  in  a 
flame  lead  to  the  expression  .(T7  —  T0)/(^i  —  T0)  = 
(a  -  a0)/(ax  -  a0)  =  (b  —  b0)j(bx  —  b0)  .  .  .,  where  T, 
a,  b  .  .  .  are  the  temp,  and  concn.  in  a  point  of  the 
flame,  Tx  is  theoretical  temp,  of  combustion,  a0 ,  b0  . . . 
av  bx .  .  .  concns.  before  and  after  the  reaction, 
respectivelv,  and  T0  the  temp,  before  the  reaction. 

J.  J.  B. 

Ignition  of  gases  by  local  sources.  II.  Ellips¬ 
oid  sources.  H.  G.  Landau  (J.  Chem.  Physics, 
1939,  7,  112 — 115). — The  theory  of  ignition  of  gases 
given  previously  (Chem.  Rev.,  1937,  21,  245)  for 
spherical  sources  is  extended  to  ellipsoid  sources,  with 
the  sphere  and  infinite  cylinder  as  special  cases.  For 
cylindrical  sources  ignition  can  occur  without  chain 
branching  and  without  thermal  self- acceleration  of 
the  medium.  W.  R.  A. 
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Amorphous  state.  XV.  Mechanism  of  poly¬ 
merisation.  XVI.  Case  of  polymerisation, 
E.  Marei  (Acta  Physicochim.  U.R.S.S.,  1938,  9,  741 — 
758,  759 — 766). — XV.  Theoretical.  The  activation  of 
monomeric  mols.  is  the  initial  process  in  polymeris¬ 
ation.  The  velocity  of  activation  is  greatest  at  the 
beginning.  The  velocity  of  chain  rupture  has  min. 
vals.  at  the  beginning  and  at  the  end,  the  probability 
of  rupture  having  its  max.  at  a  definite  stage  of 
polymerisation.  The  greatest  no.  of  mols.  at  any 
stage  of  polymerisation  corresponds  with  a  dimeride, 
the  no.  of  polymeric  mols.  being  the  smaller  the  higher 
is  their  mol.  wt. 

XVI.  Mathematical.  A  scheme  proposed  by 
Schulz  (cf.  A.,  1936,  295)  for  explaining  the  autocata- 
lytic  character  of  polymerisations  is  criticised. 

C.  R.  H. 

Kinetics  of  the  slow  oxidation  of  hydrogen. 
E.  J.  Neitmark,  L.  P.  Kulashina,  and  M.  V.  Pol- 
jakov  (Acta  Physicochim.  U.R.S.S.,  1938,  9,  733 — 
740). — At  low  pressures  (~  12  mm.  Hg)  and  temp. 
(~320°)  the  reaction,  catalysed  by  Pt,  is  a  hetero¬ 
geneous  surface  reaction,  the  reaction  rate  increasing 
proportionally  to  the  increase  in  the  surface  area  of 
the  Pt.  At  higher  temp.  (360 — 405°)  the  presence  of 
a  vol.  reaction  is  indicated.  With  the  reaction  vessel 
filled  with  quartz  fragments,  however,  the  presence 
of  a  vol.  reaction  is  doubtful  since  the  velocity 
coeffs.  are  consistent  with  the  reaction  being  solely  a 
surface  one  even  at  405°.  Above  405°  and  at  92  mm. 
Hg  the  vol.  reaction  is  predominant,  the  rate  being 
only  slightly  dependent  on  the  surface  area  of  the  Pt. 
The  data  suggest  that  not  only  the  vol.  process  but 
also  the  surface  process  has  a  chain  character. 

C.  R.  H. 

Thermal  hydrogen-chlorine  reaction.  I.  Ex¬ 
perimental  kinetics.  II.  Relation  to  the  theory 
of  chain  reactions.  J.  C.  Morris  and  R.  N.  Pease 
(J.  Amer.  Chem.  Soc.,  1939,  61,  391 — 396,  396 — 401). 
I.  The  rate  of  reaction  depends  on  the  type  of  vessel 
used  and  decreases  as  the  reaction  proceeds.  The 
kinetics  in  a  Pyrex  vessel  can  be  expressed  by 
d£[HCl]/d£  =  ^a[H2]2[C12]/|HC1;  the  expression  for 
the  reaction  in  Pyrex  coated  with  KC1  is  d|[HCl]/d£  = 

II.  The  above  kinetic  data  can  be  explained  by 
treating  the  reaction  as  a  Nernst  chain,  starting  at 
the  walls  by  dissociation  of  Cl2  and  ending  by  reversal 
of  the  process.  The  chain  length  in  the  thermal 
reaction  at  200°  is  calc,  to  be  about  104,  which  is 
compared  with  106  in  the  photochemical  reaction  at 
room  temp.,  thus  explaining  the  slight  inhibition  of  the 
thermal  reaction  by  02  compared  with  the  retardation 
in  the  photochemical  reaction.  E.  S.  H. 

Incomplete  combustion  of  methane.  P.  H. 
Degens,  jun.  (Rec.  trav.  chim.,  1939,  58,  39 — 57). — 
The  combustion  of  CH4  has  been  studied  by  leading 
it,  mixed  with  air,  through  a  Si02  capillary  (no 
catalyst)  at  700°,  and  analysing  the  products. 
Parallel  experiments  on  the  decomp,  and  on  the 
combustion  of  MeOH,  CH20,  and  HC02H  at  600 — 
800°  were  also  undertaken  with  a  view  of  identifying 
one  or  more  as  intermediate  products.  MeOH 
shows  very  slight  decomp.,  but  complete  oxidation, 


at  700°,  whilst  CH20,  which  is  readily  oxidised  at 
600°,  is  only  37%  decomposed  at  800°.  It  is  inferred 
that  in  the  oxidation  of  both  these  substances  a  large 
local  rise  of  temp,  occurs,  and  that  the  oxidation  of  CH4 
under  similar  conditions  is  due  to  thermal  induction. 
This  view  is  supported  by  experiments  in  which  the 
addition  of  MeOH  or  CH20  to  CH4-air  mixtures 
resulted  in  more  complete  oxidation  of  the  CH4  at 
700°  than  at  800°  without  the  admixture. 

F.  L.  U. 

Kinetics  of  slow  combustion  of  metbane  at 
low  pressures.  M.  V.  Poljakov  and  A.  V.  Kor- 
neieva  (Acta  Physicochim.  U.R.S.S.,  1938,  9,  186 — - 
196). — The  effect  of  metal  surfaces  (Pt  wire)  on  the 
kinetics  of  the  slow  oxidation  of  CH4  has  been  studied 
at  pressures  <  the  lower  ignition  limit  and  between 
400°  and  700°.  Increase  of  the  length  of  Pt  wire 
gives  a  growth  of  the  induction  period  and  a  decrease 
in  the  reaction  rate  at  700°,  indicating  that  the  vol. 
chain  process  predominates.  At  400°,  however,  the 
induction  period  is  a  min.  and  the  reaction  rate  is  a 
max.  when  the  Pt  surface  is  a  max.,  indicating  the 
predominance  of  the  surface  reaction.  The  data 
show  that  (i)  the  two  types  of  reactions  constitute  a 
case  of  homogeneous-heterogeneous  catalysis,  (ii) 
the  initiation  of  the  vol.  reaction  is  a  surface  process, 
and  (iii)  the  vol.  reaction  is  a  chain  reaction,  and  so 
possibly  is  the  heterogeneous  process.  W.  R.  A. 

Auto-inflammation  of  gaseous  mixtures  at 
short  [time]  lags.  II.  Mixtures  of  pentane 
with  air.  W.  Stern,  B.  Kravetz,  and  A.  Sokolik 
(Acta  Physicochim.  U.R.S.S.,  1938,  9,  141 — 162,  and 
J.  Phys.  Chem.  Russ.,  1938, 12,  69 — 80;  cf.  A.,  1939, 
I,  30). — The  auto -inflammation  of  C5H12-air  mixtures 
has  been  studied  as  a  function  of  composition  (2-2 — 
4*7%  CJEI12),  temp.,  and  pressure.  Between  330° 
and  380°  (lower  limit  of  inflammation  zone)  the  temp, 
coeff.  A  of  the  Semenov  equation  is  <J).  At  380°  to 
480°  A  increases  continuously,  and  at  high  temp. 
A  attains  a  const,  val.  ~3000.  In  the  inflammation 
zone  the  lag,  x,  is  independent  of  the  pressure  at  lower 
temp.  (<380°)  whereas  the  temp,  has  a  notable 
influence,  whilst  at  higher  temp,  x  is  independent  of 
temp,  but  cc  1/p3.  The  results  are  discussed  in 
relation  to  the  detonation  and  auto-inflammation  in 
the  combustion  engine.  W.  R.  A. 

Mechanism  of  the  formation  of  peroxide  and 
aldehyde  in  explosive  oxidation  of  ethylene. 
M.  V.  Poljakov  and  F.  M.  Weinstein  (J.  Phys. 
Chem.  Russ.,  1938,  12,  137—139;  cf.  A.,  1937,  I, 
250). — The  yield  of  peroxide  cc  p-2  (p  =  pressure)  and 
decreases  with  increasing  temp,  of  the  walls  of  the 
reaction  vessel.  Presumably  the  peroxide  is  formed 
on  the  cooled  walls  only  and  the  aldehyde  is  a  product 
of  its  decomp.  J.  J.  B. 

Hydrogen  chloride-propylene  reaction  in  the 
region  of  the  critical  temperature.  C.  H.  Holder 
and  O.  Maass  (Canad.  J.  Res.,  1938,  16,  B,  453 — 
467 ;  cf.  A.,  1931,  1239). — The  reaction  between  HC1 
and  C3H6  has  been  studied  in  the  liquid  state  just 
below  the  crit.  temp,  and  in  the  gaseous  state  just 
above  the  crit.  temp,  at  densities  comparable  with 
that  of  the  liquid.  In  the  liquid  state  the  temp. 
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cocft.  is  negative  in  a  range  of  25°  below  the  crit. 
temp.,  and  in  this  range  p  decreases  rapidly  with 
rising  temp.  In  the  gaseous  state  the  rate  is  very 
small  for  low  vals.  of  p,  but  increases  slowly  as  p 
increases  up  to  a  crit.  val.  which  is  of  the  same 
order  as  p  for  the  liquid,  and  then  the  rate  increases 
rapidly  with  further  increase  in  p.  The  results  are 
discussed  in  terms  of  the  hypothesis  that  a  structure 
characteristic  of  the  liquid  state  favours  a  high 
reaction  rate,  and  that  such  a  structure  may  exist 
above  the  crit.  temp,  at  sufficiently  high  densities. 

F.  J.  G. 

Combustion  of  mixtures  of  hydrocarbons. 
Mixtures  of  deca-  and  tetra -hydronaphthalene. 
P.  Dumanois,  G.  Retenauer,  and  M.  Prettre 
(Compt.  rend.,  1939,  208,  351 — 353). — Composition 
limits  for  inflammation  at  <300°  of  tetralin-decalin- 
02-N2  mixtures  have  been  determined  using  fuels 
containing  the  following  mol. -fractions  of  decalin  : 
0T,  0*25,  0*50,  0*75,  and  0*9.  The  limits,  which  are 
plotted  on  a  triangular  diagram,  show  that  the  re¬ 
action  chains  are  initiated  only  by  decalin,  but  both 
decalin  and  tetralin  are  responsible  for  their 
propagation.  A.  J.  E.  W. 

Inflammation  of  mixtures  of  air  with  diethyl 
ether  and  with  various  hydrocarbons  at  reduced 
pressures.  Green  flames.  M.  S.  Hsieh  and 
D.  T.  A.  Townend  (J.C.S.,  1939,  332 — 337;  cf.  A., 
1937,  I,  313). — Inflammation  of  Et20-air  mixtures 
containing  5 — 8%  Et20  gives  rise  to  green  flames  at 
reduced  pressures.  The  pressure  limit  below  which 
green  flames  are  observed  is  400  mm.  at  20°,  300  mm. 
at  100°,  and  240  mm.  at  150°.  Green  flames  are  also 
observed  in  the  ignition  of  mixtures  of  simple  hydro¬ 
carbons  and  air  of  suitable  composition,  the  range  of 
pressure  over  which  the  phenomenon  is  observed 
decreasing  in  the  order  :  Et20-air  >  CGHu-air  > 
C5Hj2-air  >  CH4-air.  The  green  flames  are  due  to 
the  Swan  bands  arising  from  excited  C2  mols.  emitting 
at  4381  and  4737  a.,  which  dominate  the  visible 
emission  when  the  02  present  is  <  the  amount 
theoretically  required  for  complete  combustion. 

F.  H. 

Examination  of  the  mechanism  by  which 
41  cool”  flames  may  give  rise  to  44  normal  ” 
flames.  I.  Inflammable  ranges  of  ether-air 
mixtures  in  closed  vessels.  II.  Inflammable 
ranges  of  higher  paraffin  hydrocarbons  in  air  : 
establishment  of  44  cool  ”  flame  ranges  at 
ordinary  temperatures  and  high  pressures. 
M.  S.  Hsieh  and  D.  T.  A.  Townend  (J.C.S.,  1939, 
337 — 340,  341 — 345  ;  cf.  preceding  abstract). — I. 
Comparison  of  the  influence  of  pressure  on  the  com¬ 
position  ranges  of  Et20-air  mixtures  which  when 
artificially  ignited  at  20°,  50°,  100°,  and  150°  and 
spontaneously  ignited  at  200°  lead  to  initiation  of  cool 
flames  and  to  the  setting  up  of  normal  flames  in  the 
products  of  the  cool  flames  indicates  that  the  same 
rocesses  are  involved  in  the  production  of  cool 
ames  and  in  the  setting  up  of  normal  flames  whether 
the  mixtures  are  artificially  or  spontaneously  ignited. 
At  low  temp,  the  mixtures  at  the  min,  ignition  pres¬ 
sures  contain  17 — 30%  Et20  but  at  200°  the  min. 
ignition  pressure  is  the  same  for  mixtures  containing 


17 — 70%  Et20.  Cool  flame  pulses  are  detectable  at 
300  mm.  in  mixtures  containing  >98%  Et20. 

II.  The  influences  of  pressure  on  the  inflammable 
ranges  for  artificially  ignited  mixtures  of  C6H14-air. 
C6H14-02,  C4H10-air,  and  C3H8-air  are  recorded. 
The  min.  pressures  and  the  time  lags  for  spontaneously 
developed  cool  flames  are  >  those  for  Et20-air.  The 
cool  flame  ranges  are  located  at  progressively  de¬ 
creasing  initial  pressures  as  the  paraffin  series  is 
ascended,  being  at  100°  :  Et20,  <  1  atm. ;  C6H14, 
>5  atm.,  C4H10  >9  atm. ;  C3H8,  >12  atm.  F.  H. 

Hydrogen  exchange  in  aqueous  solutions  of 
acetic  acid  and  acetates.  L.  D.  C.  Box  and  K.  H. 
Geib  (Z.  physikal.  Chem.,  1939,  183,  353 — 370: 
cf.  A.,  1938,  I,  580;  II,  169). — A  detailed  report  of 
results  previously  recorded.  J.  W.  S. 

Decomposition  of  deutero-oxalic  acid  in  heavy 
water.  E.  Schroer  (Z.  physikal.  Chem.,  1939,  183, 
392 — 396). — The  velocity  of  decomp,  of  D2C204  in 
D20  at  136 — 152°  is  ~20%  >  that  of  H2C204  in 
H20  at  the  same  temp.  (A.,  1937,  I,  622).  This  may 
be  due  to  depression  of  the  C-C  frequency  by  the 
presence  of  D,  difference  in  the  contribution  of  the 
zero-point  energy  in  the  two  cases,  or  differences  in 
the  ease  of  separation  of  D  and  H  linkages.  J.  W.  S. 

Velocity  of  hydrolysis  of  nitrous  esters.  A. 

Skrabal,  A.  Zahorka,  and  K.  Weesiaxn  (Z.  physikal. 
Chem.,  1939,  183,  345— 352).— The  velocity  of 
hydrolysis  of  MeONO,  EtONO,  PrsONO,  and  Bu^ONO 
in  acid  solution  cc  [ester][H*].  In  alkaline  solution 
the  reaction  appears  to  be  a  combination  of  a  bimol. 
reaction  of  the  ester  with  OH7  and  a  pseudo-unimol. 
HoO  hydrolysis.  The  numerical  results  obtained 
were  not  in  accord  with  those  of  Fischer  and  Schmidt 
(A.,  1929,  667).  J.  W.  S. 

Emulsification  and  chemical  reaction.  A. 
King  and  L.  N.  Mukerjee  (J.S.C.I.,  1938,  57,  431— 
433). — The  rate  of  hydrolysis  of  amyl  acetate  emul¬ 
sions  by  alkali  has  been  studied,  using  different 
emulsifying  agents.  Size  frequency  analyses  of  the 
emulsions  were  made.  Although  the  rate  of  hydro¬ 
lysis  is  always  greater  in  the  emulsified  than  in  the 
unemulsified  system,  the  rate  per  unit  area  of  inter¬ 
face  is  greatest  when  there  is  no  agent  and  varies 
considerably  with  the  emulsifying  agent  used.  The 
nitration  of  CGH6  emulsions  and  prep,  of  CH2Ph*OH 
from  CH2PhCl  emulsions  were  also  studied;  yields 
obtained  were  better  than  when  the  reactants  were 
unemulsified. 

Ether-like  compounds.  II.  Acid  hydrolysis 
of  ether-lactones  having  a  five-ring.  E.  J. 
Salmi  (Ber.,  1939,  72,  [B],  319— 326).— The  rates  of 
acid  hydrolysis  of  a  no.  of  esters  of  a-OH-acids 
are  compared  with  those  of  the  corresponding  ?i-alkyl 
esters.  The  ring- formation  has  little  or  no  effect  on 
the  rate  of  hydrolysis,  except  in  the  case  of  the 
cc- hydroxy  isovaleric  esters,  where  the  “  effect  of 
chain-branching  brought  out  by  further  substitution  ” 
appears.  This  effect  is  illustrated  by  a  comparison 
of  the  rates  of  hydrolysis  of  the  esters  of  the  a-OH- 
acids  and  those  of  the  fatty  acids;  the  rates  are 
similar  except  when  the  chain  branches  in  the  a-  or 
P-positions.  Again,  the  rates  of  hydrolysis  of  esters 
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R’fCHgVCOgMe  differ  only  slightly  from  those  of 
esters  R*0*CH2*C02Me.  The  mechanism  of  hydro¬ 
lysis  and  the  peculiarities  of  fcr^.-alkoxy- compounds 
are  discussed.  F.  J.  G. 

Calculation  of  rates  of  hydrolysis  from  con¬ 
stitutional  formulae.  A.  Skrabal  (Ber.,  1939, 
72,  [B],  446 — 452). — The  rate  of  hydrolysis  of  a 
compound  NOY  might  be  regarded  as  determined  by 
factors  characteristic  of  the  products  XOH  and  YOH. 
If  so  the  rate  for  XOY  would  be  the  geometric  mean 
of  the  rates  for  X20  and  Y20.  This  view  is  an 
approximation,  valid  in  certain  limiting  cases.  A 
more  general  theory  would  regard  the  rate  of  hydro¬ 
lysis  as  dependent  on  a  factor  characteristic  of  each 
radical  and  another  representing  the  influence  of  each 
radical  on  the  other.  Deductions  from  the  theory 
are  discussed  and  compared  with  observation. 

F.  J.  G. 

Rate  of  the  haloform  reaction.  Effect  of  the 
nature  of  the  halogens.  L.  H.  Sutherland  and 
J.  G.  Aston  (J.  Amer.  Chem.  Soc.,  1939,  61,  241 — 
244).— Formation  of  CHClBr2  from  CClBr2-C02H 
in  H20  and  EtOH  is  a  first-order  reaction,  the  energy 
of  activation  being  32,000  g.-cal.  in  H20  and  39,000 
g.-cal.  in  EtOH.  Similar  formation  of  CHClBrF  is 
influenced  by  OH'  and  its  rate  cannot  bo  interpreted. 
The  kinetics  are  discussed.  R.  S.  C. 

Reversibility  of  the  glycerophosphoric  change. 
(Mlle.)  M.  C.  Bailly  (Compt.  rend.,  1939,  208, 
443 — 445;  cf.  A.,  1938,  II,  353). — The  conversion 
of  Na  p-  into  a-glycerophosphate  and  the  reverse 
reaction  by  boiling  dil.  H2S04  are  unimol.  reactions 
in  which  the  velocity  coeffs.  of  the  (3->a  and  a->p 
reactions  are  0*0426  and  0*0064,  respectively.  At  the 
completion  of  hydrolysis  about  10%  of  the  (3-ester  is 
isolated  as  its  double  salt  with  Ba(N03)2  (cf.  A.,  1926, 
384).  J.  L.  D. 

Kinetics  of  the  reactions  of  ethyl  iodide  with 
bases  in  ethyl  alcohol-water  mixtures.  S.  Eagle 
and  J.  C.  Warner  (J.  Amer.  Chem.  Soc.,  1939,  61, 
488 — 495). — The  rates  of  reaction  of  EtI  with 
NaOH,  NEt3,  NaOAc,  LiN03,  and  the  solvent,  in 
Et0H-H20  mixtures,  have  been  measured  at  25° 
and  50°.  The  calc,  velocity  coeffs.  have  been 
correlated  with  modern  acid-base  theories.  An 
explanation  of  the  dilution  effect  is  suggested.  N03' 
appears  to  react  directly  with  EtI,  so  that  the  in¬ 
fluence  of  LiN03  is  not  primarily  inert  salt  catalysis. 
Approx,  vals.  of  the  energies  of  activation  for  the 
above  reactions  have  been  calc.  E.  S.  H. 

Spectrophotometric  study  of  the  slow  hydro¬ 
lysis  of  ferric  salts.  J.  Cathala  and  J.  Cluzel 
(Compt.  rend.,  1939,  208,  186—188 ;  cf.  A.,  1939,  I, 
85). — Curves  illustrating  the  effect  of  pa  (4*7 — 6*0) 
on  the  rate  of  hydrolysis  of  0*0005 — 0*0lN-Fe(NO3)3 
are  given.  A.  J.  E.  W. 

Oxygen  exchange  between  carbon  dioxide, 
hydrogen  carbonate  ion,  carbonate  ion,  and 
water.  G.  A.  Mills  and  H.  C.  Urey  (J.  Amer. 
Chem.  Soc.,  1939,  61,  534). — The  rate  of  exchange  of 
180  between  C02  and  H20  has  been  determined; 
there  is  no  salt  effect  with  NaCl  in  H*  catalysis  with 
HC1,  The  exchange  of  180  between  HC03'  and  H20 


takes  place  through  the  formation  of  H2C03  and  C02. 
Between  C03"  and  H20  exchange  proceeds  through 
the  formation  of  HC03'.  E.  S.  H. 

Kinetic  study  of  the  Frie del-Crafts  benzo- 
phenone  synthesis.  H.  Ulich  and  P.  von  Frag- 
stein  (Ber.,  1939,  72,  [JB],  620 — 628). — Starting  from 
BzC^AlClg  the  reaction  was  carried  out  at  30°  and 
followed  by  measuring  the  evolved  HC1  at  const, 
pressure  (cf.  A.,  1935,  1207).  Earlier  work  by  Steele 
(J.C.S.,  1903,  83,  1470)  and  Olivier  (A.,  1936,  297) 
is  confirmed.  Solid  A1C13  in  excess  of  that  necessary 
for  forming  BzC1,A1C13  catalyses  the  reaction, 
which  is  still  further  promoted  by  HC1.  When 
enough  BzC1,A1C13  and  solid  A1C13  are  present  the 
reaction  becomes  of  zero  order.  F.  L.  U. 

Kinetics  of  wetting  and  the  linear-selective 
corrosion  of  metals  in  polyphase  systems.  D.  I. 
Mirlis  and  A.  I.  Gluchova  (Compt.  rend.  Acad.  Sci. 
U.R.S.S.,  1938,  21,  35— 39).— The  influence  of  H2S 
on  the  corrosion  of  Fe  in  the  polyphase  system 
Fe-H20-benzine  is  investigated  in  each  phase  and  at 
the  interfaces.  In  the  presence  of  H2S  the  corrosion 
is  most  rapid  in  the  benzine  phase  and  least  at  the 
interface.  During  the  corrosion  droplets  of  H20 
form  on  the  Fe  in  the  benzine  phase  and  are  absorbed 
by  it,  thickening  the  sulphide  film.  The  rate  of 
hydrophilisation  of  the  Fe  surface  was  determined 
by  measuring  the  angle  of  wetting  with  time ;  it 
decreases  from  109°  to  90°  in  24  hr.  in  absence  of  H2S 
and  from  88°  to  46°  using  a  saturated  solution  of  H0S. 

f.  j.  l: 

Rate  of  formation  and  dissociation  of  calcium 
hydride.  W.  C.  Johnson,  M.  F.  Stubbs,  A.  E. 
Sldwell,  and  A.  Pechukas  (J.  Amer.  Chem.  Soc., 
1939,  61,  318 — 329). — Conditions  for  the  prep,  of 
pure  Ca  and  of  CaH2  by  direct  action  at  230 — 270° 
are  described.  The  rate  of  reaction  between  H2  and 
the  active  form  of  Ca  obtained  from  liquid  NH3 
solution  oc  the  pressure  of  H2 ;  the  heat  of  activation 
is  7700;P500  g.-cal.  per  mol.  Experiments  at  640 — 
894°  show  that  CaH2  has  a  much  higher  dissociation 
pressure  than  partly  hydrogenated  Ca.  Evidence 
of  the  formation  of  solid  solutions  of  Ca  in  CaH2  and 
of  CaH2  in  Ca  has  been  obtained,  but  no  support  for 
the  existence  of  a  subhydride  of  Ca  is  offered. 

E.  S.  H. 

Oxidation  of  sulphides  in  oxygen-enriched  air. 
N.  P.  Diev  and  J.  V.  Karjakin  ( J.  Appl.  Chem.  Russ., 
1938,  11,  1112— 1122).— At  500°  the  velocities  of 
desulphuration  and  of  oxidation  of  FeS  are  indepen¬ 
dent  of  the  [02],  whilst  at  700 — 1100°  the  process  is 
1*6 — 2*2  times  as  rapid  in  air  containing  40 — 60%  of 
02  as  in  ordinary  air.  R.  T. 

Action  of  carbon  dioxide  on  the  auto-in- 
flammability  of  a  hexane-air  mixture.  W. 
Stern,  B.  Kravetz,  and  A.  Sokolik  (Compt.  rend. 
Acad.  Sci.  U.R.S.S.,  1938,  21,  40-^1).— 1 The  addition 
of  C02  to  an  air-C6H14 mixture  retards  the  cpmbustion. 
0*1%  C02  raises  the  temp,  of  auto-inflammability 
from  340°  to  550°.  F.  J.  L. 

Influence  of  admixtures  on  the  induction 
period  of  cold  and  hot  flames  in  butane.  B.  V. 
Aivazov,  M.  B.  Neumann,  and  I.  I.  Chanova  (Acta 
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Physicochim,  U.R.S.S.,  1938,  9,  767 — 794). — The 
induction  period  of  a  cold  flame,  tlf  in  C4H10-O2 
mixtures  depends  on  temp,  and  pressure  according 
to  tx(p  —  ^0)12e~22‘° °°IT  =  const.,  pQ  denoting  the 
min.  pressure  at  which  the  cold  flame  appears. 
U  is  reduced  by  addition  of  H2,  C02,  Et20,  and  Pr^20. 
H2,  C02,  and  Pr^O  also  increase  the  induction 
period  of  the  hot  flame,  t2 ,  but  Et20  reduces  t2.  At 
low  temp.  H2  and  Pr^20  retard  and  at  high  temp, 
accelerate  the  appearance  of  the  hot  and  cold  flames. 
C02  reduces  the  region  of  the  hot  flame  at  all  temp., 
but  the  region  of  the  cold  flame  is  widened  at  low  and 
narrowed  at  high  temp.  Et20  displaces  the  regions 
of  hot  and  cold  flames  in  the  directions  of  low  temp, 
and  pressures.  A  method  of  calculating  the  influence 
of  inert  gases  on  tx  has  been  developed.  For  H2 
and  C02  tx  ~0*920  where  t0  is  the  induction  period  in 
absence  oi  inert  gas.  The  data  are  discussed. 

C.  R.  H, 

Anti-oxygen  effects  from  the  point  of  view  of 
the  electron  ratio  rule.  P.  Carre  and  L.  Peign£ 
(Compt.  rend.,  1939,  208,  108— 109).— POCl3  inhibits 
oxidation  reactions  more  effectively  than  CC14 
owing  to  the  higher  polarity  of  the  P-0  linking, 
which  results  in  a  greater  affinity  for  02  mols.  CSC12 
inhibits  oxidation  of  PhCHO  more  strongly  than 
C0C12,  the  C-S  linking  being  more  polar  than  C-O. 

A.  J.  E.  W. 

Acid  and  base  catalysis  in  light  and  heavy 
water.  II .  Hydrolysis  and  deuterium  exchange 
of  acetamide  and  acetonitrile.  0.  Reitz  (Z. 
.  physikal.  Chem.,  1939,183,  371— 396;  cf.  A.,  1937, 1, 
469). — In  0*  1n-HC1  at  25°  the  velocity  of  hydrolysis 
of  NH2Ac  in  D20  is  ~50%  >  in  H20,  in  2*3n-HC1  the 
velocities  are  equal,  and  in  3 — 4n-HC1  the  reaction  in 
D20  is  slower  than  in  H20.  It  is  suggested  that  the 
total  reaction  velocity  cc  the  product  of  the  concn. 
of  the  additive  complex  of  NHgAc  with  the  catalysing 
ions  and  its  velocity  of  decomp.  At  low  catalyst 
concn.  the  concn.  of  complex  in  D20  is  >  in  H20, 
yielding  a  higher  reaction  velocity,  but  at  higher  acid 
concn.  almost  all  the  NH2Ac  mols.  are  held  as  complex, 
and  so  the  lower  velocity  of  decomp,  of  the  complex 
in  D20  becomes  the  controlling  factor.  The  hydro¬ 
lysis  of  MeCN  in  acid  D20  at  ~100°  is  35%  >  in 
H20.  In  alkaline  D20,  hydrolysis  of  NHgAc  at  25° 
and  of  MeCN  at  35°  is  10%  slower  and  20%  more 
rapid,  respectively,  than  in  H20  at  the  same  temp. 
During  acid  hydrolysis  no  exchange  of  D  with  the  Me 
group  is  observed,  but  in  alkaline  solution  the  velocity 
of  such  change  is  ~50%  of  the  velocity  of  hydrolysis 
for  NH2Ac  and  30 — 10  times  the  velocity  of  hydrolysis 
for  MeCN.  J.  W.  S. 

Kinetics  of  the  catalysed  esterification  of 
normal  aliphatic  acids  in  methyl  alcohol.  H.  A. 
Smith  (J.  Amer.  Chem.  Soc.,  1939,  61,  254 — 260). — 
The  kinetics  of  reaction  have  been  studied  for  formic, 
acetic,  propionic,  butyric,  valeric,  7i-hexoic,  and 
w-nonoic  acids ;  the  activation  energy  is  10,000  g.-cal. 
per  mol.  in  each  case ;  the  rate  coeffs.  have  been 
determined.  The  influence  of  the  length  of  the  C 
chain  of  the  acid  on  the  rate  of  esterification  is  due 
almost  entirely  to  the  s  factor  in  the  equation  Jc  = 
sZo-Einr%  The  variation  is  explained  by  assuming 


that  the  C  chain  of  the  lower  acids  tends  to  have  a 
ring  rather  than  a  straight  chain  structure. 

E.  S.  H. 

Ether-like  compounds.  XXI.  Acid  ester- 
and  ether-hydrolysis  of  the  dialkyl  carbonates. 
M.  H.  Palomaa,  E.  J.  Salmi,  and  K.  Suoja  (Ber., 
1939, 72,  [13],  313— 317).— The  temp,  coeffs.  (Jfc3*/&“)  of 
the  velocities  of  acid-catalysed  hydrolysis  in  aq. 
dioxan  (50  vol.-%)  of  CO(OEt)*OBuy  and 

CO(OPra)*OBuy  are  3*9  and  3*6,  respectively,  so  that 
the  reactions  are  ether-hydrolyses.  In  the  acid 
hydrolysis  of  EtOBuy  under  the  same  conditions 
&25/£35  =  4*0.  The  compounds  CO(OMe)*OPr^,  b.p. 
115*6— 116*4° /757  mm.,  CO(OPra)-OPr^,  b.p.  155*2— 
155*6° /758  mm.,  CO(OEt)*OBuy,  b.p.  23*8— 24*4° /l— 2 
mm.,  and  CO(OPra)*OBuy,  b.p.  58*0 — 59*0°/12 — 13 
mm.,  are  described.  Physical  data  for  a  no.  of 
other  dialkyl  carbonates  are  recorded.  F.  J.  G. 

Influence  of  substituents  on  additive  reactivity 
of  ethylene  derivatives.  IV.  Mechanism  of 
reaction.  S.  V.  Anantakrishnan  and  R.  Ven- 
kataraman  (J.C.S.,  1939,  224 — 229 ;  cf.  A.,  1935, 
1465). — The  effects  of  concn.  and  of  IC1,  HBr,  and 
SbBr3  as  catalysts  on  the  rate  of  addition  of  Br  to 
trans- crotonic  acid  and  to  tiglic  acid  in  solutions  in 
AcOH  are  studied.  The  period  of  induction  of  the 
reaction  increases  with  dilution  of  the  reagents  and 
may  be  eliminated  by  the  use  of  IC1  and  HBr  as 
catalysts.  The  reaction  becomes  bimol.  only*  when 
the  concn.  of  catalyst  is  7*5  mol.-%  of  olefine  and 
under  these  conditions  comparison  of  additive 
reactivities  by  a  competitive  method  is  possible. 
The  addition  of  Br  to  olefine  is  not  a  simple  bimol.  or 
termol.  reaction  and  is  explained  by  a  chain  mechan¬ 
ism  :  (i)  CH2:CH2  +  Br2 CH2:CHBr  +  HBr ;  (ii) 

CH2=CH2 

CHo:CH2  +  HBr  ->  i  i  (I) ;  (iii)  Br2+  HBr 

H - Br 

->Br2*  +  HBr ;  (iv)  (I)  +  Br2*  ->  CH2Br*CH2  + 

HBr  +  Br  ;  (v)  CH2Br*CH*  +  B?  ->  CH2Br*CH2Br. 
(i)  accounts  for  the  initial  formation  of  small  amounts 
of  HBr;  (iii)  explains  the  r61e  of  HBr  as  activator ;  (iv) 
is  the  rate- determining  reaction  in  presence  of  catalyst ; 
HBr  liberated  in  (i)  and  (iv)  again  takes  part,  the 
chain  being  repeated.  The  fall  in  the  rate  of  reaction 
with  time  after  a  certain  limit  and  the  anomalous 
behaviour  of  the  negative  catalyst,  SbBr3,  are 
discussed.  F.  H. 

Reactions  in  concentrated  sulphuric  acid. 
XIII.  Mannitol,  a  negative  catalyst  of  reactions 
in  concentrated  sulphuric  acid.  J.  Milbauer 
(Chem.  Obzor,  193S,  13,  225 — 228). — Mannitol, 
even  in  concns.  as  low  as  1  :  10,000,  retards  the  rate  of 
oxidation  of  H2,  FeS04,  KCNS,  and  CS(NH2)2  in 
cone.  H2S04,  in  so  far  as  it  is  not  oxidised  itself,  but 
has  no  action  with  CO,  which  nullifies  its  effect. 
Sorbitol  does  not  show  these  reactions.  F.  R. 

Inhibitory  action  of  sulphite  and  other  com¬ 
pounds  in  autoxidation  of  quinol  and  its  homo- 
logues. — See  A.,  1939,  II,  153. 

Simple  molecular  mechanism  for  hetero¬ 
geneous  catalytic  reactions.  E.  KL.  Rideal  (Proc. 
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Camb.  Phil.  Soc.,  1939,  35,  130— 132).— A  simple 
mol.  mechanism  of  catalytic  action  involving  H2 
at  metallio  surfaces  is  put  forward.  Two  assump¬ 
tions  are  made  :  (i)  the  surface  catalytic  reactions 
take  place  between  a  chemisorbed  atom  or  radical, 
usually  maintained  by  a  covalent  linkage,  and  a  mol. 
which  is  derived  either  by  direct  impact  from  the  gas 
phase  or  is  held  in  a  relatively  deep  van  der  Waals 
trough  above  and  between  the  constituents  of  the 
chemisorbed  layer ;  (ii)  the  mechanism  of  interaction 
between  the  two  species  is  such  that  the  covalent  link 
between  the  chemi-adsorbed  constituent  and  the 
substrate  either  is  not  broken,  or  if  it  is,  an  exchange 
takes  place  such  that  it  is  converted  into  a  van  der 
Waals  bond  and  simultaneously  a  new  chemisorbed 
link  is  formed.  2NiH  +  Ni-D2^Ni-H-D-D-Ni 
+  NiH  ^=±:NiH  +Ni"-HD  +  NiD.  The  mechanism 
is  also  applied  to  the  formation  of  a  deutero- olefine. 

E.  J.  L. 

Catalytic  isotopic  exchange  of  gaseous  oxygen. 
IV.  Exchange  between  oxygen  atoms  and 
water  vapour  on  tbe  surface  of  oxides  of  calcium, 
titanium,  vanadium,  chromium,  manganese, 
iron,  and  nickel.  N.  Morita,  H.  Tanaka,  and  T. 
Titani  (Bull.  Chem.  Soc.,  Japan,  1939,  14,  9 — 15). — 
Exchange  reactions  have  been  carried  out  at  various 
temp,  for  each  oxide  and  the  enrichment  of  180 
has  been  determined.  W.  R.  A. 

Catalytic  hydrogenation  by  finely  divided 
metals  and  its  mechanism.  G.  Dupont  and  P. 
Piganioe  (Bull.  Soc.  chim.,  1939,  [v],  6,  322 — 331). — 
Raney  Ni  is  cryst.,  the  crystallite  size  being  40 — 
80  a.  By  reducing  NiCl2  with  org.  Mg  compounds, 
colloidal  Ni  has  been  obtained  which  is  initially  four 
times  as  active  as  Raney  Ni,  but  this  activity 
is  soon  lost.  An  active  Co  compound  has  been 
similarly  prepared.  Cryst.  structure  is  not  essential 
to  activity.  The  addition  of  Cu  or  Hg  reduces  the 
activity  of  Ni.  Colloidal  Mn  and  Ag-Au  have  been 
similarly  prepared.  The  latter  is  inactive  and  the 
former,  although  inactive  as  a  hydrogenating  agent, 
is  very  active  in  polymerising  C2H2.  Colloidal  Cr, 
Mo,  and  W  have  negligible  activity.  C.  R.  H. 

Corrosion  of  tin. — See  B.,  1939,  275. 

Amorphous  and  crystallised  oxide-hydrates 
and  oxides.  LI.  Catalysed  oxidation  of  formic 
acid  with  nitrite-oxygen  at  20°  in  presence  of 
simple  and  mixed  metal  hydroxide  catalysts. 
A.  Krause  [with  J.  Fuearska].  LII.  Activation 
of  X-radiographically  amorphous  ferric  hydr¬ 
oxide  11  ferment  11  by  traces  of  cupric  hydroxide. 
A.  Krause  [with  A.  Turowska  and  L.  Knvint- 
kiewicz6wna]  (Ber.,  1939,  72,  [2?],  634 — 637, 
637— 641).— LI.  Oxidation  of  0*05n-HC02H  by 
NaN02  is  promoted  by  various  samples  of  amorphous 
Fe(OH)3,  and  more  strongly  by  a  mixed  catalyst 
containing  hydroxides  of  Fe,  Cu,  and  Mg  in  the  pro¬ 
portion  1  :  0J  :  0*1.  The  catalytic  action  is  less 
marked  than  with  H202  (cf.  A.,  1939,  I,  152)  and  is 
probably  retarded  by  reduction  products  of  HN02. 
Oxidation  is  not  effected  by  NaN03. 

LII.  The  oxidation  of  HC02H  by  H202  has  been 
studied  at  20°,  37°,  and  50°  in  presence  of  Fe(OH)3 


containing  varying  amounts  of  hydrated  CuO.  The 
effectiveness  of  the  catalyst  increases  with  increasing 
Cu  content  up  to  Cu/Fe  =  0*1,  no  effect  being 
observable  at  Cu/Fe  ^lO-5.  The  mochanism  is 
discussed.  •  F.  L.  U 

Magnetic  transformation  and  catalytic 
activity.  VT.  Catalytic  investigations  with 
magnesium  oxide,  ferric  oxide,  and  various 
kinds  of  iron  and  steel  in  the  region  of  loss  of 
ferromagnetic  properties.  J,  A.  Hedvale  and 
A.  Berg  (Z.  physikal.  Chem.,  1938,  B,  41,  388 — 
395;  cf.  A.,  1938,  I,  629). — The  catalytic  activities 
of  synthetic  Mg(Fe02)2  in  promoting  the  reaction 
2CO  +  02  =  2C02,  and  of  crude  Fe  and  a  Cr-W 
steel  in  promoting  the  reactions  CO  +  H2  =  C  +  H20 
and  CO  +  3H2  =  CH4  +  H20,  have  been  studied 
near  the  Curie  points.  The  reaction  velocity-temp, 
curves  show  abrupt  changes  in  the  neighbourhood  of 
the  Curie  point,  in  accord  with  previous  observations. 

J.  W.  S. 

Hydrogenation  of  ethane  on  cobalt  catalysts. 
E.  H,  Tayeor  and  H.  S.  Taylor  (J.  Amer.  Chem. 
Soc.,  1939,  61,  503 — 509). — Rate  measurements, 
using  Co-Th 02-Cu-kieselguhr  and  four  Co-MgO 
catalysts,  show  that  the  activity  of  Co  is  <  that  of  Ni, 
but  that  of  Cu.  The  reaction  on  Co  is  inhibited 
by  H2,  but  to  a  smaller  extent  than  the  same  reaction 
on  Ni.  The  dependence  of  the  rate  on  [H2]  varies 
with  the  nature  of  the  second  component  of  the 
catalyst.  The  activity  of  the  Co-MgO  catalysts 
studied  increases  with  increasing  Co  content. 

E.  S.  H. 

Mechanism  of  catalytic  reactions.  I.  Lumin¬ 
escence  of  phosphorescent  substances  in  acetone 
decomposition.  P.  N.  Kohanenko  (Acta  Physico- 
chim.  U.R.S.S.,  1938,  9,  93 — 102,  and 
J.  Phys.  Chem.  Russ.,  1938,  12,  131 — 136). — Phos¬ 
phorescent  substances  (I)  (Cu-activated  ZnS,  and 
activated  CaS)  luminesce  during  the  thermal  decomp, 
of  COMe2  in  presence  of  Ni  catalyst.  This  is  probaby 
due  to  the  recombination  of  free  radicals  on  the 
surface  of  (I),  suggesting  a  chain  mechanism  of 
decomp,  in  which  the  carrier  is  the  free  Me  radical. 
This  conclusion  is  supported  by  the  observation  that 
heating  the  space  between  the  furnace  and  (I)  causes 
a  marked  increase  in  the  luminescence  of  (I),  due 
presumably  to  preventing  recombination  on  the  walls. 
The  luminescence  can  be  observed  at  distances  15 — 
20  cm.  from  the  catalyst  at  temp,  as  low  as  210°, 
thus  proving  the  formation  of  chain  carriers  on  the 
catalyst  surface  and  the  consequent  development  of 
chains  in  space.  W.  R.  A. 

Catalyst  poisoning  and  tbe  specificity  of  active 
centres.  X.  Orientation  of  molecules  on  tbe 
surface  of  tbe  catalyst  during  tbe  dehydrogen¬ 
ation,  on  copper,  of  alcohols  of  tbe  series 
CnH2n+20.  A  Bore:  (Acta  Physicochim.  U.R.S.S., 
1938,  9,  697 — 702). — Since  the  adsorption  coeffs. 
of  EtOH,  PraOH,  and  Pr^OH  are  the  same,  it  is 
concluded  that  they  are  similarly  oriented  on  the  Cu 

-C-0 

surface,  viz.,  g,  and  that  the  resulting  products, 

MeCHO,  EtCHO,  and  COMe2,  are  attached  to  the 
surface  by  >C!0.  C.  R.  H. 
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Promoter  effect  of  platinic  chloride  on  Raney 
nickel.  II.  Effect  of  alkali  on  various  groups. 

J.  R.  Reasenberg,  E.  Lieber,  and  G.  B.  L.  Smith 
(J.  Amer.  Chem.  Soc.,  1939,  61,  384 — 387). — Eor 
reduction  of  various  org.  substances  (mainly  N02- 
compounds),  Raney  Ni  prepared  from  7:3  or 
1  :  1  Al-Ni  is  equally  effective.  H2PtCl6,  added  just 
before  the  reduction,  is  a  powerful  catalyst.  Alkali 
is  sometimes  a  poison  (for  neutral  N02-compounds), 
but  often  a  catalyst.  NiCl2  hinders  reduction  of 
PhN02.  R.  S.  C. 

Activity  of  different  catalysts  for  vapour-phase 
esterification.  S.  K.  K.  Jatkar  and  R.  K.  Val- 
vekar  (J.  Indian  Inst.  Sci.,  1938,  21,  A,  449 — 
454). — With  equal  rates  of  flow  of  EtOH  and  AcOH 
vapours  over  the  catalysts  Fem  alum,  10%  Zr02, 
NaHS04,  Si02  gel,  H3P04,  activated  C,  and  KHS04 
at  150°  esterification  corresponded  respectively  with 
5,  3S,  40,  70,  and  80%  conversion.  Esterification 
with  the  best  catalysts,  activated  C  and  KHS04, 
corresponded  with  89%  and  94%  of  the  equilibrium 
conversion,  a  lower  rate  of  flow  of  vapour  failing  to 
increase  the  conversion  due  to  temporary  poisoning 
of  the  catalyst  by  H20  vapour  liberated.  F.  H. 

Kinetics  of  reactions  taking  place  in  presence 
of  mixed  catalysts.  V.  I.  Karshev  and  P.  Z. 
Sorokin  (J.  Phys.  Chem.  Russ.,  1938, 12,  42 — 49). — 
At  450 — 500°  in  presence  of  a  Cr  catalyst  ?^-C7H1q 
gives  chiefly  aromatic,  and  ?i-C10H22  both  unsaturated 
and  aromatic,  hydrocarbons.  The  kinetics  of  the 
reaction  and  its  temp,  coeff.  have  been  measured. 

J.  J.  B. 

Heterogeneous  catalysis.  II.  Promotion  in 
the  hydrogenation  of  benzene.  A.  Juliard  and 
C.  Herbo  (Bull.  Soc.  chim.  Belg.,  1938,  47,  717— 
769). — The  effect  of  promoters  on  the  catalytic 
activity  of  Co  and  Ni  in  the  hydrogenation  of  C6H6  to 
C6H12  at  70 — 300°  has  been  studied.  Certain 
abnormalities  in  the  effects  of  varying  the  temp,  and 
the  mass  of  the  catatyst  are  due  to  inhibition  by  C6H6, 
which  becomes  marked  at  <150°.  Above  this  temp, 
the  %  conversion  increases  with  decreasing  temp.,  and 
the  most  active  catalysts  give  quant,  conversion 
between  certain  temp.  Ni  and  Co  alone  have  a 
slight  activity  which  may  be  due  to  promoter  action 
of  traces  of  oxide.  Fe,  Cu,  Cd,  and  small  percentages 
of  CaC03  and  BaC03  are  inhibitors.  Oxides  of  Li, 
Iv,  and  Mg,  and  more  especially  of  Al,  Cr,  Ce,  Be,  and 
Zn,  have  marked  promoter  action.  The  general 
behaviour  of  the  catalysts,  and  its  dependence  on 
composition  and  temp.,  are  analogous  to  those  found 
in  the  reverse  reaction  (A.,  1938,  I,  205),  and  the 
same  interpretation  holds.  F.  J.  G. 

Catalytic  hydrogenation  of  organic  com¬ 
pounds  with  carbon  monoxide. — See  A.,  1939, 

II, 167. 

Effect  of  activated  charcoal  on  biological 
inversion  of  sucrose  solutions. — See  A.,  1939, 

III,  323. 

Deposition  of  metals  on  monocrystals.  K.  M. 
Gorbunova  (Compt.  rend.  Acad.  Sci.  U.R.S.S.,  1938, 
20,  467 — 470). — The  deposition  of  metals  on  Zn 
monocrystals  by  electrolysis  or  displacement  has  been 


studied.  The  orientation  of  deposited  Zn  and  of  T1 
(which  crystallises  in  the  same  system)  corresponds 
exactly  with  the  underlying  lattice,  but  Cd  appeared 
as  a  layer  growing  from  an  edge  in:  two  dimensions 
over  the  surface  of  the  monocrystal  without  any 
relation  between  the  orientation  of  Cd  crystals  and  the 
basic  Zn  face.  J.  A.  K. 

Electrodeposition  of  aluminium  from  fused 
salt  solutions. — See  B.,  1939,  277. 

Electrolysis  of  fused  aluminium  sulphide. — 
See  B.,  1939,  277. 

Electrolytic  formation  of  azo-dyes. — See  B., 
1939,  246. 

Increase  of  yield  in  formation  of  nitric  oxide 
in  the  gas  phase  in  the  electric  arc  at  high 
frequencies  and  under  reduced  pressure.  E. 
Briner,  B.  Siegrist,  and  H.  Paillard  (Helv.  Phys. 
Acta,  1936,  9,  555—562;  Chem.  Zentr.,  1937, ‘  i, 
273 — 274  ;  cf.  A.,  1936,  571). — Data  are  given  for  the 
effect  on  the  energy  yield  of  HN03  from  air  or 
N2  +  02  of  the  gas  pressure  (>  1  atm.),  frequency 
(>107  cycles  per  sec.),  and  power  dissipated  in  the 
discharge  (>90  w.).  The  use  of  high  frequencies  is 
beneficial.  A.  J.  E.  W. 

Dissociation  of  nitrogen  peroxide  in  the 
silent  electric  discharge.  L.  Grillet  and  P.  M. 
Duffieux  (J.  Phys.  Radium,  1939,  [vii],  10,  82 — 96). 
— Spectroscopic  investigation  of  a  current  of  N02 
subjected  to  a  silent  electric  discharge  at  low  pressure 
indicates  that  dissociation  of  the  N02  occurs  in 
two  stages :  (i)  N02  ->  NO  (neutral  and  ionised) 
+  0,  followed  by  NO  +  N02  ->  N203,  and  (ii) 
N203  +  0  ->  N2  +  202.  A  mechanism  is  proposed 
for  the  afterglow  of  N02,  which  is  attributed  to  the 
destruction  of  metastable  N2  mols.  W.  R.  A. 

Equilibria  in  electrodeless  discharge.  VI. 
Influence  of  rate  of  flow  on  the  formation  of 
ozone  in  the  Siemens  ozoniser.  R.  Krishna x 
and  S.  K.  K.  Jatkar  (J.  Indian  Inst.  Sci.,  1938,  21, 
A,  467 — 475). — The  apparent  %  conversion  of  02 
depends  on  the  simultaneous  production  of  03  and  at. 
O,  the  latter  having  a  reducing  action  on  03.  Thus 
for  certain  rates  of  passage  in  the  ozoniser  the  apparent 
yield  of  03  is  zero.  At.  O  is  more  stable  in  air  than 
in  02.  L.  J.  J. 

Energy  of  photochemical  chemiluminescent, 
and  electrochemical  reactions.  P.  van  Ryssel- 
berghe  (Bull.  Acad.  roy.  Belg.,  1938,  [v],  24,  833 — 
S40). — Mathematical.  W.  R.  A. 

Secondary  reaction  in  the  photolysis  of 
ammonia.  W.  Mund  and  A.  van  Tiggelen  (Bull. 
Soc.  chim.  Belg.,  1938,  47,  940 — 943).  Polemical  (cf. 
Leighton,  Coll,  des  Actualit&s  scient.,  1938,  No.  655, 
27).  E.  S.  H. 

Mass  and  distribution  of  photolytically  pro¬ 
duced  silver  in  silver  bromide-gelatin  emulsions. 

IV.  Dependence  of  the  mass  on  temperature. 
W.  Meidinger  (Physikal.  Z.,  1939,  40,  73 — 77). — 
The  effect  of  temp.  ( — 140°  to  20°)  on  the  amount  of  Ag 
deposited  in  AgBr  photographic  films  by  const, 
strong  illumination,  the  film  being  treated  with  H20 
or  NOo',  has  been  determined.  The  effect  when  the 
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films  were  given  a  period  in  darkness  after  exposure 
to  light  was  also  investigated.  In  both  cases  the  effect 
is  complicated  and  varies  from  one  type  of  emulsion 
to  another.  Films  which  had  been  subjected  to  a 
dark  period  showed  a  considerably  greater  quantity 
of  photolytic  Ag  than  those  which  had  had  continuous 
illumination,  the  effect  being  the  greater  the  greater 
was  the  no.  of  dark  periods.  A.  J.  M. 

Optical  sensitisation  of  silver  halides.  VI. 
Quantum  yield  in  the  photo-decomposition  of 
sensitised  silver  bromide  in  connexion  with  the 
theory  of  sensitisation.  C.  S.  Bagdasarjan 
(Acta  Physicochim.  U.R.S.S.,  1938,  9,  205 — 207). — 
Photo-decomp,  of  a  highly  disperse  suspension  of 
AgBr  in  H20,  containing  a  slight  excess  of  Br',  by 
blue  light  (4360  a.)  proceeds  with  a  quantum  yield 
y  of  1  in  presence  of  Br-NaN02  as  acceptor.  If  the 
AgBr  contains  adsorbed  erythrosin  (I),  photodecomp, 
by  yellow  light  (5790  a.)  in  the  absence  of  NaN02  is 
accompanied  by  decolorisation  of  (I),  and  y  =  0*05 — 
0*07 ;  in  presence  of  NaN02,  y  =  0*1,  and  no  destruc¬ 
tion  of  (I)  occurs.  Increase  in  [(I)]  does  not  affect  y. 
The  destruction  of  (I)  in  absence  of  NaN02  is  due 
probably  to  oxidation  by  liberated  Br2.  Pyronine  O 
gives  y  '•—0*06.  Each  mol.  of  (I)  liberates  an  average 
of  4 — 5  atoms  of  Ag  in  presence  of  NaN02.  The  low 
val.  of  y  in  the  sensitisation  of  AgBr  by  (I)  indicates  the 
existence  of  side  processes,  tending  to  deactivate  the 
mol.  excited  by  (I).  The  possible  mechanisms  of 
sensitisation  are  discussed.  W.  R.  A. 

Theoretical  considerations  on  the  sign  of 
photodichroism.  S.  Nikitine  (Compt.  rend.,  1939, 
208,  513 — 515;  cf.  A.,  1938,  I,  528). — The  occurrence 
of  positive  photodichroism  produced  by  indirect 
insolation  is  discussed.  A.  J.  E.  W. 

Photo-electrochemical  phenomena.  K.  M. 
Kosonogova  (Mem.  Phys.  Ukrain.,  1937,  6,  59 — 61). 
— When  a  Ag- plated  Cu  plate  carrying  a  Agl  layer  is 
dipped  in  an  electrolytic  solution  j e.g.}  of  Pb(N03)2)] 
and  irradiated,  preferably  under  a  cathodic  polaris¬ 
ation,  a  photographic  impression  becomes  visible; 
the  irradiated  spots  are  dark  and  remain  so  for  a 
year.  J.  J.  B. 

Photolysis  of  the  aliphatic  aldehydes.  VII. 
Crotonaldehyde  at  elevated  temperatures.  F.  E. 
Blacet  and  J.  E.  L.  Valle  (J.  Anier.  Chem.  Soc., 
1939,  61,  273—276;  cf.  A.,  1938,  I,  366).— Croton¬ 
aldehyde  (I)  undergoes  heterogeneous  thermal  de¬ 
comp.  at  150 — 400°,  yielding  CO  and  unsaturated 
hydrocarbons.  Photo-decomp,  occurs  at  150°  and 
increases  rapidly  with  rise  of  temp.  At  const,  temp, 
the  decomp,  increases  with  decrease  of  X ;  the  quantum 
yield  is  not  large  except  in  the  second  electronic 
region  of  absorption.  At  const,  temp,  and  X  the 
quantum  yield  apparently  approaches  1  with  decrease 
of  (I)  concn.  The  gaseous  products  of  photo¬ 
decomp.  are  CO  60,  unsaturated  hydrocarbons  27, 
H2  67,  CH4  7%.  E.  S.  H. 

Photolysis  of  acetaldehyde  in  presence  of 
iodine.  E.  Gorin  (Acta  Physicochim.  U.R.S.S., 
1938,  9,  681 — 696). — The  constancy  of  the  quantum 
yields  for  the  formation  of  Mel  indicates  two  primary 
reactions,  MeCHO  +  hv  ->  Me  +  HCO  and  MeCHO 


+  — >-  CH4  +  CO.  The  relative  probabilities  of  the 

first  and  second  of  these  reactions  decrease  with 
X  from  2*6  :  1  at  3130  a.  to  1  :  2-9  at  2537  a.  The 
HCO  radical  is  apparently  very  stable  as  only  above 
100°  does  it  react  with  I.  More  CO  than  CH4  is 
formed  in  presence  of  I,  possibly  on  account  of 
2HCO  ->  CH20  +  CO.  Photopolymerisation  takes 
place  only  in  absence  of  I,  and  it  is  thought  that  it  is 
induced  by  free  radicals.  The  quantum  yield  is 
discussed  mathematically.  C.  R.  H. 

Ultra-violet  irradiation  of  apocholic,  dihydr- 
oxycholenic,  and  iso  dihydroxy  cholenic  acid. — 
See  A.,  1939,  II,  160. 

Influence  of  electromagnetic  waves  on  the 
course  of  chemical  reactions.  A.  P.  Forjaz 
(Congr.  int.  Quim.  pura  apl.,  1934,  9,  II,  518 — 525; 
Chem.  Zentr.,  1937,  i,  510;  cf.  A.,  1934,  40). — A 
periodic  variation  of  n  is  observed  on  submitting  a 
mixture  of  5  c.c.  of  EtOH,  5  c.c.  of  HC02H,  and  200 
c.c.  of  H20  to  the  action  of  electromagnetic  waves. 
With  different  conductors  the  activity  decreases  in 
the  order  Ag,  Cu,  Al,  Ni,  Pb ;  the  n  variation  in¬ 
creases  with  X.  The  effect  is  influenced  by  seasonal 
and  geographical  factors.  The  action  of  electro¬ 
magnetic  waves  is  compared  with  that  of  catalysts. 

A.  J.  E.  W. 

Dehydration  of  Li202,H202,3H20.  A.  Aguzzi 
(Gazzetta,  1938,  68,  816 — 819"). — When  this  substance 
is  dehydrated  rapidly,  H20  is  eliminated  more  rapidly 
than  H202.  The  reaction  has  also  been  followed  by 
means  of  X-ray  measurements.  0.  J.  W. 

Corrosion  of  copper  in  aqueous  ammonium 
salts.  I.  Mechanism  of  corrosion.  E.  M. 
Zaretzki  and  G.  V.  Akimov  (J.  Appl.  Chem.  Russ., 
1938,  11,  1161 — 1172). — Cu  is  not  corroded  by  aq. 
NH3  or  NH4Cl  in  absence  of  02.  In  its  presence 
corrosion  consists  of  3  successive  processes  :  (i)  dis¬ 
solution  of  Cu,  with  formation  of  Cu20-NH3  com¬ 
plexes  (corrosion  with  02  depolarisation),  (ii)  oxidation 
of  Cu1  to  Cu11,  and  (iii)  electrochemical  reaction  of 
the  Cu11  complex  with  Cu,  to  regenerate  the  Cu1 
complex.  Reaction  (iii)  constitutes  a  separate  cycle, 
and  is  chiefly  responsible  for  corrosion ;  during  this 
part  of  the  process  the  Cu  becomes  strongly  electro¬ 
negative.  The  coiTOsive  action  of  aq.  NH3  is  >  of 
NH4C1 ;  the  velocity  of  reaction  oc  [NH3]  in  the 
former  case,  and  is  max.  in  n-NH4C1,  in  the  latter. 
The  relatively  weaker  action  of  NH4C1  is  ascribed  to 
instability  of  the  Cu  complexes  in  its  presence. 

R.  T. 

Preparation  of  pure  oxides  by  ignition  of 
sulphates.  A.  A.  Kazantzev  (J.  Appl.  Chem. 
Russ.,  1938,  11,  1108 — 1111). — Cu(0H)2  is  pptd.  from 
aq.  CuS04  by  adding  the  requisite  amount  of  aq. 
NH3,  the  ppt.  is  collected,  without  washing  or  drying, 
and  ignited  at  800 — 900°,  to  yield  CuO  containing 
0.01—0*14%  of  SO/'.  R.  T. 

Structure  of  cupriferrocyanides.  III.  Double 
exchange  reactions  between  cupriferrocyanides 
and  bivalent  cations.  R.  Rigamonti  (Gazzetta, 
1938,  68,  809— 816;  cf.  A.,  1937,  I,  350).— X-Ray 
measurements  show  that  the  products  obtained  by 
pptn.  of  K2Cu[Fe(CN)6]  with  solutions  of  Zn*’,  Co**, 
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and  Ni”  are  probably  the  compounds  MCu[Fe(CN)6], 
where  M  =  Zn,  Co,  and  Ni.  These  have  the  same 
cubic  structure  as  Cu2[Fe(CN)6].  The  corresponding 
products  obtained  with  Cd”  and  Pb”  appear  to  be 
mixtures  of  the  ferro  cyanides  of  Cu  with  those  of  Cd 
or  Pb,  whilst  the  products  obtained  with  Cu”,  Sr”, 
Ba”,  and  Mg”  aro  compounds  of  the  type 
MCu[Fe(CN)c],  which  have  a  lower  symmetry  than 
cubic.  Electron  diffraction  measurements  show  that 
when  the  bivalent  ions  react  with  IC2Cu[Fe(CN)G]  in 
the  form  of  a  thin  film,  the  product  has  the  same 
structure  as  the  latter,  independently  of  the  nature 
of  the  substituting  metal.  0.  J.  W. 

Preparation  of  calcium  hydrosilicates  by 
hydro  thermal  synthesis.  A.  I.  Kriagova  (J. 
Appl.  Chem.  Russ.,  1938,  11,  1103— 1107).— Si02  gel 
and  Ca(OH)2  are  autoclaved  (8  hr.  at  8  atm,),  to  give 
Ca  hydrosilicates,  in  theoretical  yield.  The  rate  of 
rise  of  temp,  when  the  products  are  heated  is  uniform 
to  370 — 520°,  at  which  a  halt,  due  to  elimination  of 
H20  from  Ca(OH)2,  is  observed.  R.  T. 

Chemical  softening  of  water. — See  B.,  1939,  223. 

Formation  and  dissociation  of  strontium 
peroxide.  C.  Holtermann  and  P.  Laffitte 
(Compt.  rend.,  1939,  208,  517 — 518). — 99-2 — 99*5% 
Sr02  is  formed  reversibly  from  SrO  and  02  at  350 — 
400°  and  200 — 250  atm.  The  use  of  dry  02  and  of 
SrO  free  from  Sr(OH)2  and  SrC03  is  essential.  Dis¬ 
sociation  pressures  (360 — 673  nun.)  at  326 — 351°  are 
recorded;  the  calc,  mean  vals.  of  Q0  and  Q293  are 
19,290  and  20,320  g.-cal.,  respectively.  Nernst’s 
formula  gives  a  dissociation  temp,  of  357°  at  760  mm. 

A.  J.  E.  W. 

Fractionation  of  radium  in  the  precipitation  of 
barium  iodate  from  various  solutions  of  radium- 
containing  barium  salts.  B.  Goldschmidt  (J, 
Chim.  phys.,  1938,  35,  407 — 413). — The  fractionation 
of  Ra-Ba  salts  by  pptn.  of  Ba(I03)2,H20  has  been 
followed  using  Ac-X  instead  of  its  isotope  Ra  to 
facilitate  determination.  The  coefL  of  fractionation 
increases  with  concn.  of  Ba  salt,  with  the  strength  of 
the  anion  in  the  order  0Ac,<HC02'<N03/<Br'<CT 
for  a  fixed  concn.,  and  with  ionic  strength  of  solution 
in  presence  of  KBr.  The  results  agree  qualitatively 
but  not  quantitatively  with  the  theory  of  Ratner  but 
are  in  disagreement  with  Polessitski’s  results  (cf.  A., 
1938,  I,  614),  which  are  criticised.  F.  H, 

Magnesium  hydroxyapatite.  A.  A.  San- 
fourche  (Compt.  rend.,  1939,  208,  201 — 203). — 
3Mg3(P0A)2,Mg(0H)2)nH20  is  prepared  by  treating 
aq.  Na3P04  with  an  excess  of  Mg(OH)2,  dissolved  in 
cone.  aq.  MgCl2,  at  room  temp.  ( n  —  23)  or  at  80° 
(n  =  15),  or  by  boiling  Mg3(P04)2  with  an  excess  of 
0*0lN-NaOH  (n  —  25*4)^  Mg3(Pt)4)2,16H20  is  not 
hydrolysed  by  boiling  H20.  The  products  are  decom¬ 
posed  by  HoO;  their  characteristic  dehydration  on 
heating  is  described.  A.  J.  E.  W. 

Zinc  corrosion.  I.  Action  of  distilled  water 
on  zinc.  H,  Action  of  distilled  water  on  zinc 
in  presence  of  air  containing  various  amounts 
of  carbon  dioxide.  M.  F.  Taboury  and  E.  Gray 
(Bulb  Soc.  chim.,  1939,  [v],  6,  368—373,  374—382).— 
I.  Thin  plates  of  Zn  containing  traces  of  metallic 


impurities  are  oxidised  by  freshly  boiled  distilled 
H20  even  in  absence  of  air. 

II.  In  presence  of  air  of  low  C02  content,  oxidation 
is  continuous  with  the  formation  of  ZnC03,2Zn(0H)2 
(i).  As  the  C02  content  is  increased  a  protective 
layer  of  (I)  prevents  further  oxidation.  In  contact 
with  air  (I)  loses  C02  to  form  ZnC03,3Zn(0H)2. 

C.  R.  H. 

Volatile  compound  of  aluminium,  boron,  and 
hydrogen.  H.  I.  Schlesinger,  R.  T.  Sanderson, 
and  A.  B.  Burg  (J.  Amer.  Chem.  Soc.,  1939,  61, 
536). — AIB3F112,  prepared  by  treatment  of  AlMeg  with 
excess  of  B2H6  at  temp.  >80°,  has  m.p.  — 64*5± 
0*5°,  v.p.  at  0°  119  mm.,  b.p.  (extrapolated)  44°. 
The  gas  is  stable,  but  the  liquid  undergoes  slow  poly¬ 
merisation  at  room  temp.  With  Me20  a  liquid  of 
low  v.p.,  AlB3H12yMe20,  is  formed.  Ammoniates  have 
been  obtained,  but  not  isolated.  Reaction  with  NHe3 
yields  a  mixture  of  products  containing  BH3,NMe3. 

E.  S.  H. 

Preparation  of  aluminium  carbide.  R.  A.  C. 
Gherzi  (Rev.  Fac.  Cienc.  Quhn.  La  Plata,  1937,  12, 
37- — 41). — For  laboratory  use  the  method  of  Guntz 
and  Masson  (A.,  1897,  ii,  262)  is  preferred. 

F.  R.  G. 

Concentration  of  13C  by  chemical  exchange. 
I.  Roberts,  H.  G.  Thode,  and  H.  C.  Urey  ( J.  Chem. 
Physics,  1939,  7, 137 — 138). — In  the  exchange  between 
gaseous  HCN  and  aq.  NaCN,  13C  is  cone,  in  the  gas 
phase  and  15N,  to  a  smaller  extent,  in  the  liquid 
phase.  The  retardation  of  the  autocatalytic  poly¬ 
merisation  of  HCN  in  solution  by  Na2S03  is  discussed. 

W.  R.  A. 

Preparation  of  pure  titanium  iodides.  J.  D. 
Fast  (Rec.  trav.  chim.,  1939,  58,  174 — 180). — The 
prep,  of  Til4,  Til3,  and  Til2  by  direct  action  of  I  on 
Ti  is  described.  Til3  decomposes  at  350°  in  a  high 
vac. ;  2TiI3  Til2  +  Til4.  Til2  decomposes  in  a 
high  vac.  at  480°  according  to  2TiI2  Ti  +  Til4 ; 
the  gaseous  phase  in  equilibrium  with  solid  Til2 
consists  of  Til4  and  volatilised  Til2.  E.  S.  H. 

Extraction  of  germanium  and  gallium  from 
germanite.  III.  Recovery  of  germanium  from 
the  arsenious  sulphide  sublimates.  L.  S.  Foster 
and  R.  Y.  Tompson  (J.  Amer.  Chem.  Soc.,  1939,  61, 
236 — 237 ;  cf.  A.,  1935,  1470). — The  Ge  content  of 
the  As^g  sublimates  is  sufficient  to  warrant  recovery. 
Ge  is  separated  from  As  in  an  ammoniacal  extract  of 
the  sublimates  by  fractional  pptn.  of  the  respective 
sulphides  by  controlling  the  [IT].  E.  S.  H. 

Preparation  of  acid  thorium  orthoarsenates. 
P.  Castel  (Compt.  rend.,  1939,  208,  37 — 38). — By  mix¬ 
ing  H3As04  and  Th(NOp)4  at  22°  Th(H2As04)4,6H20 
is  formed  when  the  ratio  Th02  :  As205  is  small  and 
Th(H2As04)4,5H20  when  the  ratio  is  larger. 

W.  R.  A. 

Trithoric  orthophosphate.  P.  Castel  (Compt. 
rend.,  1939,  208,  519 — 520). — A  microcryst.  ppt.  of 
Th3(POA)A,  12H20  (I)  is  obtained  on  adding  aq.  H3P04 
to  a  large  excess  of  aq.  Th(N03)4  or  ThCl4  at  18°. 
(I)  is  sol.  in  mineral  acids  (except  HF)  and  in  Th(N03)4 
and  ThCl4  solutions;  on  heating  in  a  vac.  at  850°, 
anhyd.  Th^(POA)A  is  formed.  A.  J.  E.  W. 
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Concentration  of  15N.  H.  G.  Thode  and  H.  C. 
Urey  (J.  Chem.  Physics,  1939,  7,  34 — 39). — A  three- 
unit  cascade  system  for  15N  enrichment  is  described. 
NH4NO3  solution  is  fed  into  the  top  of  each  unit  and 
allowed  to  drain  through  the  packed  sections  of  the 
unit  and  encounter  an  upward-moving  stream  of  NH3 
generated  in  reaction  vessels,  situated  at  the  end  of 
each  unit,  by  the  action  of  NaOH  on  the  NH4N03 
solution  which  has  drained  from  the  unit.  The 
reaction  15NH3  +  14NH4‘  ^  15NH4‘  +  14NH3  takes 
place.  Material  from  the  first  unit  (24  m.  X  7  cm., 
in  five  sections  each  4*5  m.  long  and  one  l*5-m. 
section)  is  operated  on  in  the  second  unit  (12  m.  X 
2*2  cm.,  in  two  4-5 -m.  and  one  3-m.  sections)  and  the 
product  obtained  passes  to  the  third  unit  (7*5  m.  x 
1  cm.,  in  one  4-5-m.  and  one  3-m.  sections)  for  further 
treatment.  Dimensions  of  the  units,  circulating 
systems  for  the  reactants,  the  products,  and  the 
waste  materials,  and  the  packing  materials  for  the 
various  columns  are  described.  The  isotopic  enrich¬ 
ment  was  determined  by  a  mass  spectrometer  (A., 
1937,  I,  473).  Pressures  of  5  cm.  Hg  in  the  first  and 
of  9  cm.  Hg  in  the  second  and  third  units  were  used. 
After  operating  for  40  days  31  g.  of  material  were 
obtained  containing  15N  in  excess  of  the  normal  and 
varying  in  concn.  from  0-57  to  70*6%  15N.  The 
final  concns.  of  15N  at  the  lower  ends  of  the  three  units 
were  (i)  2*61,  (ii)  18-9,  (iii)  72-8%.  W.  R.  A. 

Formation  of  sodium  metaniobate  from  niob¬ 
ium  tetroxide  and  oxygenated  sodium  salts. 
P.  Sue  (Compt.  rend.,  1939,  208,  440—442).— 
Na20,Nb206  (with  Nb205  in  some  cases)  is  formed 
on  heating  Nb204  with  Na2C03,  NaOH,  Na2S04, 
Na2S03,  NaN03,  or  NaN02 ;  this  illustrates  the  strong 
reducing  action  of  Nb204.  The  reactions  are  described 
in  detail.  A.  J.  E.  W. 

Role  of  sulphuric  acid  in  reactions  brought 
about  in  its  presence.  R.  Lantz  (Bull.  Soc.  chim., 
1939,  [v],  6,  302 — 316). — Literature  on  sulphonation, 
nitration,  etc.  and  on  the  physical  properties  of 
H2S04  solutions  is  reviewed  and  discussed  with 
reference  to  suggested  mechanisms  for  the  role  of 
H2S04  in  such  reactions.  C.  R.  H. 

Interaction  of  sulphur  trioxide  with  salts  of 
mineral  oxyacids.  P.  Baumgarten  and  C.  Bran¬ 
denburg  (Ber.,  1939,  72,  [£],  555 — 563;  cf.  A.,  1939, 
I,  90). — S03  reacts  at  >40°  with  K4P207,  KP03,  and 
K3p04  to  give  K^SgOjLQ  and  P205.  Na2C03  at  40° 
gives  Na2S207  and  C02.  K^Og  at  35°  and  ILjS^ 
at  40°  give  K^SgOi^  and  S02.  K^Og  at  40°  gives 
K2S3O10  and  gaseous  products.  F.  L.  U. 

Polythionates.  V.  Action  of  arsenic  and 
antimony  compounds  in  formation  of  poly¬ 
thionates  from  thiosulphate.  C.  J.  Hansen  (Ber., 
1939,  72,  [B],  535—554;  cf.  A.,  1934,  1082).— 
Experimental  study  of  the  decomp,  of  H2S203  in 
presence  of  AsCl3  or  SbCl3  shows  that  two  different 
types  of  reaction  occur.  In  a  strongly  acid  medium 
the  As  or  Sb  compound  catalyses  the  formation  of 
polythionate,  as  represented  by  :  5S203' '  +  6H*  — 
2S*06"  +  2(5  —  a;)S  +  3H20.  The  other  type  is 
non- catalytic  and  depends  on  the  formation  of  a 
complex  ion,  e.g.y  As(S203)3"',  which  can  decompose 
Q  (a.,  1.) " 


to  give  either  As2S3  and  S306",  or  the  free  ion- 
radical  S*S02*0'.  The  latter  then  dimerises,  with  or 
without  previously  taking  up  additional  S,  to  S40B" 
or  a  higher  polythionate  ion  respectively.  In 
practice  no  one  of  these  reactions,  of  which  the  final 
products  are  the  resultant,  occurs  exclusively.  In 
no  case  is  S506"  the  initially  formed  polythionate. 

F.  L.  U. 

Evidence  favouring  the  existence  of  the  com¬ 
pound  hydrogen  perselenide.  J.  P.  Nielsen,  S. 
Maeser,  and  D.  S.  Jennings  (J.  Amer.  Chem.  Soc., 
1939,  61,  440 — 441). — A  gas  which  has  the  empirical 
formula  HSe  is  obtained  by  reduction  of  H2Se03  by 
A1  and  HC1.  E.  S.  H. 

Ferromagnetic  compounds  of  chromium. 
L.  F.  Bates  and  G.  G.  Taylor  (Proc.  Physical  Soc., 
1939,  51,  33—36;  cf.  A.,  1936,  1329).— When 
powdered  Cr  prepared  from  Cr  amalgam  is  heated 
with  S  in  vac.  a  series  of  ferromagnetic  compounds 
is  formed.  Curie  points  and  sp.  magnetisations  of  the 
specimens  are  reported.  N.  M.  B. 

Reduction  and  decomposition  of  chromic 
anhydride.  J.  M.  Dunoyer  (Compt.  rend.,  1939, 
208,  520 — 521). — Decomp,  of  Cr03  to  Cr203  and  02 
commences  at  ~100°  and  is  appreciable  at  the  m.p. 
(170°) ;  the  decomp,  is  independent  of  the  02  pressure. 
Reduction  by  H2  is  a  slow  reaction  which  is  detectable 
above  ~25° ;  at  >  130°  the  rate  of  decomp,  exceeds 
that  of  reduction.  The  reactions  were  studied  by 
observing  the  pressure  change  with  steadily  increasing 
temp.  A.  J.  E.  W. 

Separation  of  the  chlorine  isotopes.  K. 
Clusius  and  G.  Dickel  (Naturwiss.,  1939,  27,  148). — 
The  separation  of  the  Cl  isotopes  has  been  effected  by 
a  method  combining  thermo -diffusion  and  thermo¬ 
siphon  action  (A.,  1938,  I,  539).  On  the  “  heavy  ” 
side,  8  c.c.  of  HC1  containing  99%  37C1  were  obtained 
per  day.  On  the  “  light  ”  side,  2  1.  of  HC1  containing 
Cl  of  at.  wt.  35J47  were  obtained.  It  was  also 
possible  to  obtain  25  c.c.  per  day  of  HC1  with  Cl  of 
at.  wt.  35*06.  A.  J.  M. 

Formation  of  bromous  acid  in  the  action  of 
bromine  on  silver  nitrate.  (Mlle.)  M.  L.  Josien 
(Compt.  rend.,  1939,  208,  348— 350).— HOBr,  HBr02, 
and  HBr03  are  determined  in  presence  of  one  another 
by  titrating  the  oxidising  power  for  As203  and  KT, 
and  the  [Br']  after  reduction  (Mohr’s  method). 
HBr02  is  formed  by  the  action  of  Br  on  N-AgN03, 
probably  by  oxidation  of  HOBr  by  the  Br. 

A.  J.  E.  W. 

Stability  of  manganic  sulphate  in  aqueous 
sulphuric  acid  solutions.  L.  Domange  (Compt. 
rend.,  1939,  208,  284— 285).— Mn2(S04)3  is  stable  in 
solutions  containing  >75*25%  of  H2S04  (16°).  Treat¬ 
ment  with  70%  H2S04  gives  Mn2(S04)3,H2S04,6H20 
as  a  brown  cryst.  powder.  A.  J.  E.  W. 

Affinity.  LXXXVL  Affinity  of  rhenium  for 
arsenic.  F.  Wiechmann  and  M.  Heimburg  [with 
K.  Meisel]  (Z.  anorg.  Chem.,  1939,  240,  368). — A 
correction  (cf.  A.,  1939,  I,  155). 

Topochemically-prepared  ferric  hydroxide . 
H.  W.  Kohlschutter  and  H.  Siecke  (Z.  anorg. 
Chem.,  1939,  240,  232 — 240). — Fe(OH)3  obtained  as 


212 


BRITISH  CHEMICAL  AND  PHYSIOLOGICAL  ABSTRACTS.— A.,  I. 


is,  x 


a  pseudomorph  by  the  action  of  2n-NH3  on  a  solid 
Fe*11  salt  differs  from  the  ordinary  ppts.  in  its 
behaviour  towards  H20  vapour  and  in  its  degree  of 
porosity  as  indicated  by  the  increase  of  catalytic 
efficiency  on  drying.  The  most  characteristic  pro¬ 
duct  is  obtained  from  Fe2(S04)3.  Its  properties  are 
compared  with  those  of  products  obtained  from  other 
solid  FeTn  salts  and  from  solution.  F.  J.  G. 

Preparation  of  ferric  oxide  by  various  methods 
of  oxidation.  III.  Oxidation  of  metallic  iron 
by  air  in  presence  of  ferrous  salts  and  acceler¬ 
ators.  I.  Riskin  (J.  Appl.  Chem.  Russ.,  1938, 
11,  1085 — 1090). — Fe  turnings  are  placed  in  aq. 
FeS04-NaOAc,  at  70°,  and  air  is  passed  for  4 — 8  hr. ; 
Fe90o,  suitable  for  prep,  of  paints,  is  obtained  in 
good  yield.  R.T. 

Dissymmetrical  synthesis  in  the  case  of 
complex  metallic  salts.  III.  I.  Ltfschitz  (Proc. 
K.  Akad.  Wetensch.  Amsterdam,  1939,  42,  173 — 180  ; 
cf.  A.,  1937,  II,  91). — Previous  work  on  cases  of 
apparent  asymmetric  synthesis  in  metallic  complexes 
is  discussed  in  relation  to  the  Cotton  effect.  Co 
complexes  of  the  type  [Coen2A]X2  (A  ==  Meucine, 
d-alanine,  or  glycine)  have  been  prepared  and  resolved 
by  means  of  their  d-a-bromocamphor-7r-sulphonates 
or  cZ-tartrates.  [a]  and  rotatory  dispersion  of  these 
salts  and  of  certain  derived  halides  are  recorded. 

J.  A.  K. 

Constitution  of  heteropoly-acids.  I.  Com¬ 
plex  phosphododecamolybdates .  G.  Sfactj  and 

V.  Nicolaescu  (Bui.  Soc.  ^tiin^e  Cluj,  1938,  8*  45 — 
59). — Using  phosphododecamolybdic  acid, 
[P(Mo207)6]H7,26H20,  8  new  complexes  have  been 
obtained  : — 

cis-pP(Mo207)6]H[Co  en2Cl2]6,13H20 ; 

[P(Mo207)6]H[Co  en2(SCN)2]6,17H20 ; 

T(Mo207)6][Co  en2(N02)2]7,16H20 ; 
[P(Mo207)6][Co(NH3)4(N02)2]7,14H20 ; 
[P(Moo07)6][Co(NH3)5Cl]3[Co(NH3)5Cl]OAc,14HoO; 
[P(Mo207)6](Cr(NH^)5Cl]3[Cr(NH3)5Cl]N03,13H20 ; 
[P(Mo207)6][Cr(NH3)5Clj3[Cr(NH3)5Cl]Cl,13H20 ;  and 
;P(Mo207)c][Co  en3]2[Co  en]Cl2,17H20.  W.  R.  A. 

Metallic  carbonyls.  XXVIII.  High-pressure 
synthesis  of  cobalt  carbonyl  and  cobalt  carbonyl 
hydride  from  cobalt  compounds.  W.  Hiebeb, 
H.  Schttlten,  and  R.  Mabin  (Z.  anorg.  Chem.,  1939, 
240,  261 — 272). — In  presence  of  Cu,  CoS  reacts  quant¬ 
itatively  with  CO  at  200  atm.  and  200°  to  form 
[Co(CO)4]2.  CoI2  in  presence  of  Cu  or  Ag  reacts 
similarly  at  145  atm.  and  160°.  The  use  of  an  auto¬ 
clave  lined  with  Cu  renders  the  addition  of  metal 
unnecessary.  In  presence  of  H20  or  other  H  com¬ 
pounds,  or  of  H2,  or  by  the  use  of  CoH2,  a  good  yield 
of  HCo(C0)4  can  be  obtained  at  >200  atm.  and  180°. 
HCo(CO)4  can  also  be  obtained  by  direct  union  of 
[Co(CO)4]2  and  H2  at  250  atm.  and  200°,  so  that  its 
dissociation  is  reversible.  HCo(CO)4  can  be  syn¬ 
thesised  from  Co,  CO,  and  H2.  F.  J.  G. 

Nitric  oxide  compounds  of  cobalt  (I)  halides. 

W.  Hiebeb  and  R.  Mabik  (Z.  anorg.  Chem.,  1939, 
240,  241 — 260). — NO  reacts  at  >60°,  and  rapidly 
and  quantitatively  at  110°,  with  anhyd.  CoI2,  liberat¬ 
ing  I  and  forming  dinitroso- Co1  iodide ,  Co(NO)2I  (I), 


which  sublimes  as  brownish-black  crystals,  m.p.  131°, 
decomp.  210°.  It  is  sparingly  sol.  in  most  org.  sol¬ 
vents  and  (with  partial  decomp. )  in  H20,  but  is  readily 
sol.  in  EtOH.  Dil.  acids  liberate  NO,  N20,  and  N2, 
and  the  solution  then  contains  Co11  and  I'.  It  dis¬ 
solves  in  cone.  Na2S203  with  an  intense  dark  green 
colour  forming  [Co(N0)2>(S203)2]'''.  It  is  very  resist¬ 
ant  to  the  continued  action  of  NO,  even  at  150  atm., 
and  is  not  affected  by  CO  at  250  atm.  and  room 
temp.,  but  at  320  atm.  and  160°  Co(NO)(CO)3  and 
[Co(CO)4]2  are  formed.  C5H5N  and  (CH2*NH2)2,  by 
direct  action  on  (I)  or  its  EtOH  solution,  displace  part 
of  the  NO,  affording  the  compounds  Co(NO)I,6C5H5N 
and  Co2(NO)3I2,5(CH2*NH2)2,  whilst  with  o-phenanthr- 
oline  the  additive  compound  Co(NO)2I,C12H3N2,EtOH 
is  formed.  The  dinitroso-bromide ,  Co(NO)2Br,  m.p. 
116°,  and  - chloride  Co(NO)2C1,  m.p.  101°,  are  obtained 
by  analogous  reactions  with  the  addition  of  Zn  or  Co 
to  take  up  the  liberated  halogen.  They  resemble  (I) 
but  are  rather  more  sol.  in  H20.  The  brown  solution 
reduces  AgNOs  to  Ag,  and  is  decolorised  by  KMn04 
and  by  H202.  An  EtOH  solution  of  anhyd.  CoI2 
absorbs  NO  at  room  temp,  with  liberation  of  I  and 
formation  of  (I)  in  solution.  F.  J.  G. 

Sensitivity  of  chemical  reactions.  II.  Re¬ 
actions  of  anions.  Z.  Kabaoglanov  (Z.  anal. 
Chem.,  1939,  115,  305—331 ;  cf.  A.,  1938,  I,  637).— 
Sensitivities  determined  by  standardised  procedures 
and  expressed  in  pg.  per  10  c.c.  are  recorded  for  many 
methods  used  in  determining  inorg.  anions.  Only 
relatively  few  reactions  are  equally  sensitive  for  the 
detection  of  both  the  cation  and  the  anion,  this  being 
attributed  to  differences  in  the  effect  of  the  concn.  of 
the  reagent  solution  and  its  action  on  the  colloidal 
state  of  the  ppt.  produced.  J.  W.  S. 

Accuracy  of  colorimetric  methods  of  analysis. 
I.  A.  Ringbom.  II.  A.  Ringbom  and  F.  Sund- 
man  (Z.  anal.  Chem.,  1939,  115,  332 — *343,  402 — 
412). — I.  The  fundamental  differences  between  the 
subjective  (visual)  and  objective  (photo-electric) 
methods  of  colorimetric  analysis,  and  their  relative 
merits,  are  discussed.  When  the  Lambert-Beer  law 
holds,  the  concn.  of  absorbent  can  be  determined  most 
accurately  by  the  photo-electric  method  when  the 
extinction  is  0*434  (light  absorption  63*2%),  under 
which  conditions  an  error  of  1%  in  measurement  of 
the  light  absorption  leads  to  an  analysis  error  of  2*72%. 
A  method  is  described  for  determining  the  optimum 
conditions  when  the  Lambert-Beer  law  does  not  hold. 
The  various  methods  of  operation  with  the  Lange 
colorimeter  are  compared  and  discussed. 

II.  The  validity  of  the  Lambert-Beer  law  in  the 
blue  colour  produced  with  Cu11  salts  and'  NH3,  the 
green  colour  of  Ni  salts,  the  red  colour  of  Co  salts,  and 
the  blue  colour  produced  with  Co  salts  and  CNS' 
has  been  tested,  and  the  absorption  of  these  solutions 
applied  to  the  determination  of  Cu,  Ni,  and  Co  by 
means  of  the  Lange  colorimeter  in  conjunction  with 
suitable  glass  filters.  The  limits  of  error  are  in 
accord  with  theory.  Ni  .and  Co  can  be  determined 
in  the  same  solution  if  cone.  Ni11  solutions  are  used 
as  filter  for  the  Co*’  determination,  and  vice  versa. 

J.  W.  S. 

Spectrograph ic  analysis.— See  B.,  1939,  278. 
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Fluorescence  analysis  of  inorganic  materials. 
C.  E.  White  (Ind.  Eng.  Chem.  [Anal.],  1939, 11,  63 — 
66). — A  review  of  technique  and  applications. 

L.  S.  T. 

Isolation  and  determination  of  traces  of 
metals.  The  dithizone  system.  H.  J.  Wich- 
mann  (Ind.  Eng.  Chem.  [Anal.],  1939,  11,  66 — 72). — 
The  isolation  of  the  dithizone  group  of  metals  by 
extraction  from  aq.  solution,  and  their  separation 
from  each  other  under  controlled  pu  or  by  competitive 
complex  formation,  are  discussed.  The  need  for 
physico-chemical  investigation  of  the  various  equilibria 
involved,  which  would  greatly  facilitate  these  separ¬ 
ations,  is  emphasised.  Methods  used  for  the  determin¬ 
ations  of  the  metals  after  their  extraction  are  outlined, 
and  future  developments  discussed.  L.  S.  T. 

Experiments  with  a  new  combination  of 
indicators  (universal  indicator).  J.  H.  N.  van 
der  Burg  (Chem.  Weekblad,  1939,  36,  101 — 102). — 
An  indicator  comprising  thymol-blue  (5  mg.),  Me- 
red  (25  mg.),  bromothymol-blue  (60  mg.)  and  phenol- 
phthalein  (60  mg.)  in  100  c.c.  of  75%  EtOH  gives 
clearly  seen  colours  from  red,  through  orange,  yellow- 
green,  blue,  and  indigo  to  violet  as  pH  changes  by  1 
from  4  to  10.  S.  C. 

Experimental  basis  of  the  determination  of 
hydrogen  ions  by  colour  analysis.  A.  G.  de 
Almeida  (Mikrochem.,  1939, 26,  9 — 21). — The  colours 
produced  by  bromophenol-blue,  bromocresol-purple, 
bromothymol-blue,  phenol-red,  crcsol-red,  and 
thymol-blue  in  buffer  solutions  of  various  pn  have 
been  examined  through  red,  green,  and  blue  filters 
with  the  Pulfrich  photometer,  and  the  saturation, 
tint,  and  brightness  for  each  solution  are  deduced. 
Curves  of  pn  against  tone  vals.  are  of  an  S-shape, 
and  their  equations  are  deduced.  Colour  measure¬ 
ments  in  presence  of  a  suitable  indicator  permit  the 
determination  of  pn  with  an  error  of  0-002 — 0*004, 
an  accuracy  unattainable  by  electrometric  methods. 

J.  W.  S. 

Measurement  of  the  deuterium  content  in 
mixtures  of  water  and  deuterium  oxide.  K. 
Linderstrom-Lang,  O.  Jacobsen,  and  G.  Johansen 
(Compt.  rend.  Lab.  Carlsberg,  Ser.  chim.,  1938,  23, 
17 — 24). — A  drop  of  the  mixture  is  added  to  a  vertical 
tube  containing  a  mixture  of  kerosene  and  PhBr,  the 
d  of  which  varies  linearly  with  height.  The  position 
taken  up  by  the  drop  is  compared  with  the  positions 
of  standard  drops  of  known  d.  E.  S.  H. 

Toluene-distillation  method  for  determination 
of  moisture  in  foodstuffs. — See  B.,  1939,  321. 

Micro-analytical  determination  of  halogens. 
C.  Weygand  and  A.  Werner  (Mikrochem.,  1939, 
26,  177 — 181). — In  the  micro-determination  of  halo¬ 
gens  by  Busch’s  method  (A.,  1934,  1016)  the  sample 
(3 — 4  mg.)  is  treated  with  EtOH  (3  c.c.),  Pd-CaC03 
catalyst  (0*3  g.),  KOH  in  EtOH  (1  c.c.),  and  N2H4,H20 
(2  drops),  and  is  heated  under  reflux  (water-bath). 
Most  of  the  EtOH  is  then  evaporated,  and  the  solution 
is  diluted  with  IL,0  to  20  c.c.  and  filtered.  The 
filtrate  is  made  strongly  acid  with  HN03,  treated 
with  AgN03,  and  the  ppt.  collected,  washed,  and 
weighed.  If  a  ppt.  is  formed  on  acidification  the 


procedure  is  repeated  using  Pd-BaS04  catalyst, 
filtration  being  carried  out  only  after  acidification. 
In  determination  of  I  by  Carius’  method  the  substance 
(3 — 5  mg.)  is  introduced  into  the  tube  with  a  pea- size 
crystal  of  HgCl2  and  HN03  (0-3 — 0*5  c.c.).  After 
heating  to  convert  the  I  into  Hgl2  the  tube  is  washed 
with  H20  (1  c.c.)  and  then  with  N-bleaching  powder 
solution  (2  c.c.)  to  convert  the  I  into  I03'.  After 
dilution  to  50  c.c.  10%  HC02Na  (0*5  c.c.)  is  added, 
and  the  solution  boiled  for  2  min.  to  remove  Cl2.  After 
cooling  in  ice  solid  KI  is  added  and  the  solution 
titrated  with  0*0lN-Na2S2O3.  J.  W.  S. 

Application  of  drop  analysis  to  investigation 
of  medicinal  materials.  IX,  Detection  of  free 
chlorine  and  substances  containing  chlorine. 
0.  Frehden  and  C.  H.  Huang  (Mikrochem.,  1939, 
26,  41 — 43). — Test  paper  is  prepared  by  impregnation 
with  a  solution  of  fluorescein  (0*1  g.)  and  KBr  (0*5 — - 
0-8  g.)  in  dil.  NaOH  (100  c.c.).  In  presence  of  Cl2 
the  bright  yellow  paper  turns  red  owing  to  interaction 
of  Br,  liberated  by  the  C^,  with  fluorescein  to  form 
eosin.  The  test  is  invalid  in  presence  of  other 
halogens  but  other  oxidising  agents  generally  give  no 
results,  thereby  rendering  the  test  preferable  to  that 
with  starch-KI  paper.  CT  is  detected  after  liberation 
of  Cl  with  H2S04  and  Mn02.  J.  W.  S. 

Thiosulphate  titration  of  chlorine.  F.  J. 
Hallinan  and  W.  R.  Thompson  (J.  Amer.  Chem. 
Soc.,  1939,  61,  265— 270).— The  influence  of  [H‘]  and 
[I']  on  oxidation  of  Na2S203  induced  by  Cl2,  and  the 
oxidation  of  I'  by  Mn02,  have  been  studied.  With 
pn  4*6 — 7*7  and  [KI]  0*05 — 100  g.  per  1.,  log  (1  —  R)j 
(R  -  0-125)  =  0*02806(20pa  -14  log  [KI])  -4*260 
and  log  t  =  0*Gpa  —log  [KI]  —2*383,  where  R  is  the 
ratio  of  observed  to  max.  titre,  [KI]  the  wt.  of  KI  in 
g.  per  1.,  and  t  the  time  required  to  produce  sufficient 
I  by  introduction  of  0*5  p.p.m.  of  Mn  in  a  prepared 
sol  to  colour  an  a-naphthoflavone  indicator  as  much 
as  would  0*05  p.p.m.  of  Cl2  under  the  standard  con¬ 
ditions  of  pn  and  [KI].  A  nomogram  for  titration  of 
Cl2  with  Na2S203  in  presence  of  Mn02  has  been  devised 
so  as  to  permit  choice  of  conditions  for  negligible 
formation  of  S04"  and  interference  of  Mn. 

E.  S.  H. 

Tests  for  purity  of  silver  iodate  prepared  for 
chloride  determination.  J.  Sendroy,  jun.  (J. 
Biol.  Chem.,  1939,  127,  483 — 485). — Too  high  results 
may  be  obtained  by  the  author’s  original  method  (cf. 
A.,  1937,  III,  448)  unless  all  traces  of  KI03  are 
removed.  All  samples  of  AgI03  should  be  tested  for 
solubility  and  used  in  analyses  of  standard  chloride 
solutions  before  the  method  is  adopted.  P.  G.  M. 

Use  of  ammoniacal  silver  solutions  in  micro - 
crystalline  qualitative  analysis.  G.  Designs 
(Mikrochem.,  1938,  25,  1 — 4). — Tests  for  many  anions 
are  based  on  the  fact  that  ammoniacal  solutions  of 
many  Ag  salts  are  sufficiently  unstable  to  be  decom¬ 
posed  by  mechanical  vibration,  the  Ag  salts  being 
deposited  in  a  cry st.  ’  condition  suitable  for  identific¬ 
ation  by  microscopical  examination.  Procedures  for 
the  detection  of  Cl',  Br',  Cr04",  P04"',  AsO/", 
Mo04",  Fe(CN)6"",  OAc',  HCCy,  EtC02',  etc.  are 
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given.  The  method  is  particularly  useful  for  the 
detection  of  certain  ions  in  biological  sections. 

L.  S.  T. 

Micro-halogen  determination.  Fluorine  and 
chlorine.  F.  Hernler  and  R.  Pfeningberger 
(Mikrochem.,  1938,  25,  267 — 348). — A  review  of  the 
literature.  L.  S.  T. 

Titration  of  iodide  in  presence  of  chloride  with 
silver  nitrate,  using  Rose-Bengal  as  adsorption 
indicator.  A.  J.  Berry  (Analyst,  1939,  64,  112 — 
113). — In  contradiction  of  previous  results  (cf.  A., 
1936,  811)  it  is  shown  that  when  KC1  is  present  the 
consumption  of  AgN03  is  0-3 — 0*4%  >  when  pure 
KI  is  titrated.  The  error  is,  however,  <  that 
observed  by  Pajans  and  Wolff  (A.,  1924,  ii,  776). 

E.  C.  S. 

Application  of  salts  of  complex  ions  to  the 
microscopical  detection  of  anions.  V.  Nitro- 
pentamminocobaltic  chloride  (xanthocobaltic 
chloride).  W.  A.  Hynes  and  L.  K.  Yanowski. 
VI.  Nitritopentamminocobaltic  chloride  (iso- 
xanthocobaltic  chloride).  L.  K.  Yanowski  and 
W.  A.  Hynes  (Mikrochem.,  1938,  25,  57—60,  61—64 ; 
cf.  A.,  1938,  I,  267). — V.  Characteristic  cryst.  ppts. 
are  given  by  aq.  [Co(NH3)5N02]C12  and  HF2'  (20  gg.), 
Cr04"  (2  |ig.),  S20/7  (0*2  mg.),  C204"  (40  «.),  phos- 
pkomolybdate  (20  gg.),  tartrate  (20  p.g.),  and  8203" 
(0*2  mg.).  Limits  of  identification  are  given  in 
parentheses.  The  crystals  obtained  with  the  first 
four  ions  are  sufficiently  characteristic  to  serve  for 
detection  and  identification.  Ppts.  with  phospho- 
molybdic  acid  remain  non- cryst.  Acids  and  ions 
which  give  non- cryst.  ppts.  or  no  reaction  are 
enumerated.  Photomicrographs  are  reproduced. 

VI.  Characteristic  cryst.  ppts.  are  obtained  with 
aq.  [Co(NH3)5(ONO)]C12  (I)  and  CrO/7  (2  pg.),  S20/7 
(0-2  mg.),  C204"  (20  gg.),  CIO/  (0*2  mg.),  Sb207"  (20 
jxg.),  and  S203"  (0*2  mg.).  Limits  of  identification 
are  given  in  parentheses.  Photomicrographs  are  re¬ 
produced.  The  crystals  obtained  with  C104'  and 
Sb207"  are  suitable  for  detection  and  identification, 
and  owing  to  its  instability,  (I)  is  recommended  only 
for  these  ions.  Ions  which  do  not  react  or  give  non- 
cryst.  ppts.  are  enumerated.  L.  S.  T. 

Determination  of  small  amounts  of  oxygen  in 
argon  up  to  0*002  vol.-%.  E.  Hoffmann  (Mikro¬ 
chem.,  1938,  25,  82 — 84). — A  modification  of  the 
method  of  Mugdan  and  Sixt  (A.,  1933,  243)  by  which 
0*01  c.c.  of  02  can  be  detected  is  described.  The  gas 
(500  c.c.)  under  investigation  is  brought  into  contact 
with  a  NH3-Cu*  solution,  decolorised  by  heating  in 
presence  of  Cu,  and  the  [02]  determined  by  means 
of  the  colour  formed.  The  time  required  for  a 
determination  is  15 — 20  min.  L.  S.  T. 

Determination  of  dissolved  oxygen  in  water. — 
See  B.,  1939,  333. 

Direct  titration  of  sulphate.  Erythrosin  as 
internal  indicator.  W.  V.  Burg  (Ind.  Eng.  Chem. 
[Anal.],  1939,  11,  28 — 30). — 50  ml.  of  the  solution 
containing  0*05 — 0*19  g.  of  SO/7  are  acidified  (phenol- 
phthalein)  with  0*02n-HN03,  16  ml.  of  EtOH  and  14 
drops  of  1%  aq.  erythrosin  B  are  added,  and  the 
mixture  is  titrated  with  0*lM-Pb(N03)2  until  it  is 


violet  in  colour.  The  temp,  should  be  <30°.  Test 
data  for  Na2S04  and  K2S04  show  an  average  relative 
error  of  <0*3%.  Cl7  but  not  NO/  interferes  and 
must  be  removed  by  means  of  AgN03.  Mixtures  of 
Cl7  and  SO/7  can  be  analysed  by  titrating  the  Cl7 
with  AgNOs  using  fluorescein  or  dichlorofluorescein 
as  adsorption  indicators,  and  then  determining  the 
SO/7  as  above.  L.  S.  T. 

Determination  of  sulphur  in  surface-active 
agents. — See  B.,  1939,  239. 

Separation  of  selenium  and  its  determination 
in  lead  alloys.  B.  S.  Evans  (Analyst,  1939,  64, 
87 — 91). — The  Reinsch  method  for  the  deposition  of 
Sb  is  applied  to  the  separation  of  Se  from  Pb  in 
HN03,  C0(NHo)2  being  added  to  prevent  redissolution 
of  the  film.  The  film,  which  consists  of  Cu2Se,  dis¬ 
solves  instantly  in  aq.  KCN,  and  the  resulting  solution 
is  titrated  directly  by  Coleman  and  McCrosky’s 
method  (cf.  A.,  1937,  I,  530).  Since  Sb  is  not 
deposited  from  solution  in  HN03,  Se  may  be  deter¬ 
mined  in  its  presence  by  this  method.  E.  C.  S. 

Photometric  determination  of  selenium  in 
sulphur  and  crude  sulphuric  acid. — See  B.,  1939, 
261. 

Micro-determination  of  tellurium.  Toxico¬ 
logical  applications.  L.  Vignoli  and  A.  Ben 
Khaled  (J.  Pharm.  Chim.,  1939,  [viii],  29,  148 — 158). 
— Traces  of  Te  may  be  detected  as  follows.  The  aq. 
solution  (1  c.c.)  of  tellurate  is  treated  with  2  c.c.  of 
a  reagent  containing  H2S04  (150  c.c.),  distilled  H20 
(200  c.c.),  and  NaH2P02  (100  g.).  After  heating  to 
boiling,  HC1  (20  drops)  is  added  down  the  side  of  the 
tube  so  as  to  form  an  upper  layer.  The  presence  of 
Te  is  indicated  by  the  formation  of  a  slaty-grey  ppt. 
at  the  junction  of  the  two  layers,  the  amount  of  ppt. 
being  cc  the  amount  of  Te  present.  A  quant, 
modification  of  the  test  also  described  is  applicable 
to  solutions  containing  0*5 — 0*001  mg.  The  effect  of 
the  presence  of  various  elements  and  ions  is  discussed. 

W.  O.  K. 

Ultra-micro-Kjeldahl  technique.  J.  Needham 
and  E.  J.  Boell  (Biochem.  J.,  1939,  33,  149 — 152). 
— The  technique,  allowing  the  determination  of  1 — 20 
^g.  of  N,  is  described.  The  Kjeldahl  vessel  acts  as  a 
Conway  dish  (A.,  1933,  654)  and  the  NH3  diffuses 
into  an  acid  film  hanging  in  a  hollow  wax- coated 
stopper.  A.  L. 

Colorimetric  method  for  the  detection  of  small 
quantities  of  nitric  acid.  R.  Lantz  (Bull.  Soc. 
chim.,  1939,  [v],  6,  279 — 280). — 0*2  g.  of  5-anilo-  or 
5-(^naphthylimino-as-di-a,s-naphthoxazine  (cf.  A., 
1934,  1234)  is  dissolved  in  1000  g.  of  H2S04  (93%). 
One  drop  of  this  reagent  mixed  with  one  drop  of 
H2S04  containing  HN03  gives  a  violet  colour.  0*05 
g.  of  HN03  in  1000  g.  of  H2S04  can  be  detected. 
With  the  reagent  one  tenth  of  the  above  concn., 
5  parts  of  HN03  in  106  can  be  detected.  C.  R.  H. 

Semi-micro-determination  of  free  and  saline 
ammonia  in  water. — See  B.,  1939,  333. 

Determination  of  total  nitrogen  and  phos¬ 
phorus  in  water. — See  B.,  1939,  334. 
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Chemical  and  physico-chemical  basis  of  the 
colorimetric  micro-determination  of  phosphoric 
acid  by  means  of  molybdenum-blue.  I.  Deter¬ 
mination  of  the  phosphoric  ion.  Y.  Zambotti 
(Mikrochem.,  1939,  26,  113 — 131). — Prom  a  review 
of  methods  used  for  determination  of  H3P04  in 
biological  material  it  is  concluded  that  the  most 
trustworthy  is  colorimetric  determination  as  Mo-blue. 
The  theory  of  .the  method  is  discussed,  and  the  con¬ 
ditions  necessary  for  attainment  of  accurate  results 
are  enumerated.  Under  optimum  conditions  it  is 
possible  to  determine  4 — 5  ^g.  P  in  10  c.c.  of  solution. 
It  is  possible  to  extend  tho  method  to  the  determin¬ 
ation  of  Mg,  but  not  to  that  of  Zn.  A  routine  method 
for  determination  of  P  and  Mg  in  biological  materials 
is  given.  J.  W.  S. 

Determination  of  arsenic  in  organic  and 
inorganic  compounds.  D.  T.  Lewis  and  V.  E. 
Davis  (J.C.S.,  1939,  284 — 286). — As  is  quantitatively 
pptd.  from  solutions  of  As04"'  containing  NH4OAc 
and  slight  excess  of  AcOH  by  U02(0Ac)2.  After 
several  hr.  the  ppt.  of  NH4U02As04  becomes  coarser 
and  is  filtered,  excess  of  U02(0Ac)2  in  the  filtrate 
being  titrated  in  diluted  solution  with  IOln04. 
Alternatively  NH4U02As04  is  ignited  to  a  moss-green 
residue  which  is  dissolved  in  HN03,  the  solution  being 
evaporated  and  ignited  to  give  black  U3Oa  which  is 
weighed.  AsO/"  is  first  oxidised  in  acid  solution 
by  KBr03.  U02(0Ac)2  gives  no  ppt.  with  AsO/" 
in  presence  of  excess  of  NH4\  Org.  As  compounds 
are  decomposed  by  heating  with  H2S04,  KN03,  and 
starch  in  a  Kjeldahl  flask  until  org.  matter  is  de¬ 
stroyed,  As  being  determined  in  the  diluted  solution 
after  oxidation  with  KBr03,  neutralisation  with  aq. 
NH3,  and  acidification  with  AcOH.  E.  H. 

Volumetric  determination  of  very  small 
amounts  of  arsenic  even  in  the  presence  of 
antimony.  J.  Bodnar,  E.  SzGp,  and  W.  Cieleszky 
(Z.  anal.  Chem.,  1939,  115,  412—420). — The  method 
of  Gangl  and  Sanchez  (A.,  1934,  1084)  is  capable  of 
determining  5 — 100  gg.  of  As  with  an  error  of  <5% 
if  granulated  Zn  and  H2S04  are  used  for  reduction. 
Sb,  however,  is  simultaneously  reduced  and  deter¬ 
mined  with  the  As.  If  Sn  and  HC1  arc  used  for 
reduction,  however,  As  can  be  determined  free  from 
Sb  and  the  time  required  for  the  reduction  is  only  30 
min.  instead  of  2  hr.,  the  errror  being  <5%.  The 
latter  arises  from  incomplete  reduction  of  As  and 
incomplete  decomp,  of  AsH3.  J.  W.  S. 

[Spectral]  determination  of  arsenic,  antimony, 
bismuth,  and  tellurium  in  lead. — See  B.,  1939, 
274. 

Determination  of  silica  by  means  of  hydroxy- 
quinoline  in  lead  and  copper  smelting  slags. — 
See  B.,  1939,  274. 

Colorimetric  determination  of  carbon  mon¬ 
oxide.  S.  M.  Tschumanov  and  M.  B.  Axelrod 
(J.  Appl.  Chem.  Russ.,  1938,  11,  1236 — 1237). — The 
gas  is  passed  through  a  suspension  of  Pt  or  Si02  gel 
in  0T5 — 3%  Fe2(S04)3  containing  K3Fc(CN)G;  the 
blue  coloration  obtained  approx,  oc  [CO]  of  the  gas. 

R.  T. 


Titration  of  carbonates  by  Warder's  method, 
with  a  protective  layer  of  liquid.  F.  CJta  and 
K.  Kamen  (Chem.  Listy,  1939,  33,  28 — 31,  and  Coll. 
Czech.  Chem.  Comm.,  1939,  11,  77 — 84). — Titration 
of  normal  to  H  carbonates  is  effected  under  a 
layer  of  liquid  paraffin,  petrol,  or  C6HG,  with  phenol-, 
o-cresol-,  or  a-naphthol-phthalein,  or  cresol-red.  The 
error  is  >±0T%.  R.  T. 

Graphic  determination  [in  water]  of  carbon 
dioxide  and  the  three  forms  of  alkalinity. — See 
B.,  1939,  334. 

Determination  of  free  sodium  cyanide  and 
ammonia  in  brass -plating  solutions. — See  B., 
1939,  274. 

Determination  of  small  amounts  of  emanation 
in  water.  J.  Clay  and  F.  Westerhoe  (Physica, 
1939,  6,  177 — 183). — The  H20  is  introduced  directly 
into  the  ionisation  chamber  described.  L.  J.  J. 

Quantitative  analysis  of  the  alkali  metals  by 
the  spectrographic  method.  I.  Reciprocal 
effect  of  the  alkali  metals  on  the  sensitiveness 
of  the  arc  spectra  to  them.  M.  Wada  (J.  Soc. 
Chem.  Ind.  Japan,  1938,  41,  377 — 380b). — The  sub¬ 
stance  is  diluted  with  a  refractory  excipient,  e.rj.y 
calcined  ZnO,  which  can  be  obtained  pure  and  gives 
only  a  few  lines  in  the  visible  portion  of  the  spectrum. 
Cu  electrodes  (surface  10  X  2 — 3  mm.)  in  the  form  of 
plates  are  coated  with  the  powder.  Addition  of  K  to 
Li,  Na,  Rb,  and  Cs  increases  the  intensity  of  their 
spectra,  the  increase  being  oc  [K].  Na  has  a  similar 
effect  with  Li,  a  slight  effect  with  Rb  and  Cs,  and  no 
effect  with  K.  Li  has  a  slight  effect  with  Cs  only. 

I.  C.  R. 

Sensitivity  of  de  Koninck's  potassium  reaction 
and  the  magnitude  of  the  K20  factor  in  Kramer 
and  Tisdall's  micro-method  for  determination 
of  potassium.  A.  Kawe  (Z.  anal.  Chem.,  1939, 
115,  385 — 399). — By  pptn.  with  Na3Co(N02)G  as 
K2NaCo(N02)6,  40  (j.g.  of  K  can  be  detected  in  4  c.c. 
of  solution  if  the  solutions  are  kept  for  5  min.  after 
addition  of  the  reagent.  The  method  is  suitable  for 
the  determination  of  K  in  soil  extracts  if  these  are 
evaporated  to  0J  of  their  original  vol.  When  the 
amount  of  K2NaCo(N02)G  is  determined  by  titration 
with  KMn04,  1  c.c.  of  0*02N-KMnO4  is  equiv.  to 
0J58  mg.  of  K20,  not  0T71  mg.  as  assumed  by 
Kramer  and  Tisdall  (A.,  1921,  ii,  412).  Addition  of 
Na,  NH4‘,  Ca‘\  Mg”,  Fe‘\  S04",  Cl',  and  NO/  has 
no  effect  on  the  determination.  J.  W.  S. 

Determination  of  potassium  with  hexanitro- 
diphenylamine  (dipicrylamine).  I.  M.  Kolthofe 
and  G.  H.  Bendix  (Ind.  Eng.  Chem.  [Anal.],  1939, 
11,  94 — 98). — Gravimetric  and  volumetric  procedures 
for  the  determination  of  macro-  and  micro- quantities 
of  K  as  the  salt  of  NH[C6H2(N02)3]2  (I),  and  a 
colorimetric  method  for  10 — 100  gg.  of  K,  are  de¬ 
scribed.  The  method  of  Wihkel  and  Maas  (A.,  1937, 
I,  45)  gives  low  (3%)  results,  and  the  chief  source  of 
error  lies  in  the  comparatively  large  solubility  of  the 
K  salt  of  (I)  in  H20  and  in  excess  of  reagent.  The 
solubility  of  the  salt  increases  markedly  with  a  rise 
in  temp,  from  0°  to  25°,  and  washing,  and  filtration 
must  be  effected  at  0°.  The  K*  ions  are  pptd.  from 
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neutral  or  slightly  alkaline  solutions  with  the  Mg  salt 
of  (I)  or  with  the  Na  salt  when  anions  that  form  a 
ppt.  with  Mg*’  are  present,  and  the  ppt.  is  weighed 
after  drying  at  110°.  NH4  salts  must  be  absent,  and 
their  removal  is  best  effected  by  boiling  with  MgO. 
Co-pptn.  of  Na*  is  negligibly  small  with  10  mg.  of  K 
in  presence  of  100  mg.  of  Na,  but  when  the  ratio 
Na  :  K  is  >  80  :  1,  a  preliminary  separation  of  the  K 
as  cobaltinitrite  is  advisable.  Good  results  can  be 
obtained  in  presence  of  relatively  large  amounts  of 
Mg,  Li,  and  Ca.  Ba’*  must  be  removed.  Metals 
which  form  a  ppt.  in  alkaline  solution  are  best 
eliminated  by  boiling  with  MgO.  In  the  volumetric 
method,  the  pptd.  K  salt  is  decomposed  by  means  of 
standard  acid,  the  (I)  removed  by  filtration,  and  the 
residual  acid  titrated  with  NaOH  (bromo thymol-blue). 
In  the  colorimetric  method,  the  pptd.  K  salt  is 
filtered  by  means  of  a  piece  of  glass  tubing  carrying 
asbestos  fibres  in  the  lower  end,  dissolved  in  COMe2, 
diluted  with  H20  containing  1  ml.  of  0*lN-NaOH  per 
100  ml.,  and  the  yellow  to  orange-red  colour  deter¬ 
mined  by  means  of  a  photo-electric  colorimeter  or 
Nessler  tubes,  since  Beer’s  law  does  not  hold.  Aq. 
solutions  of  the  K  salt  are  stable,  and  the  light 
absorption  is  unchanged  on  keeping,  or  by  a  rise  in 
temp,  from  25°  to  40°.  Test  data  are  recorded. 

L.  S.  T. 

Determination  of  sodium.  N.  Schoorl  (Chem. 
Weekblad,  1939,  36,  122— 123).— The  ppt.  of 

NaMg(or  Zn)(U02)3(0Ac)9  contains  6 — 6-8  H20  ac¬ 
cording  to  the  humidity  of  the  air.  The  errors  are 
always  negative  but  the  method  gives  excellent 
results  with  >10  mg.  NaCl  per  c.c.  S.  C. 

Confirmatory  tests  for  lithium,  sodium, 
potassium,  caesium,  strontium,  and  lead.  J.  I. 
Adams,  A.  A.  Benedetti-Pichler,  and  J.  T.  Bryant 
(Mikrochem.,  1939,  26,  29 — 35). — Like  Na,  Li  forms 
sparingly  sol.  triple  acetates  when  treated  with  Mg 
uranyl  acetate  (I)  or  with  Zn  uranyl  acetate  (II).  In 
appearance  the  ppt.  given  by  Li  with  (I)  resembles 
that  from  Na  with  (II),  and  vice  versa.  As  a  drop 
test  these  reactions  can  be  utilised  to  detect  <0*4  g. 
of  Na  or  Li.  The  formation  of  Na  uranyl  acetate  is 
a  more  sp.  test  for  detection  of  Na.  K  is  best  detected 
by  comparing  the  appearance  of  droplets  of  the  test 
solution  when  treated  with  H2PtCl6  and  H2SnCl6, 
respectively,  with  that  of  aq.  KC1  and  RbCl  when 
treated  with  the  same  reagents.  Cs  can  be  detected 
by  the  formation  of  hexagonal  plates  when  treated 
with  HBiI4  in  a  drop  test.  In  detection  of  Sr,  a 
small  drop  of  test  solution  is  evaporated  on  a  slide, 
treated  with  aq.  Cu(N03)2  or  Cu(OAc)2,  and  the  drop 
again  evaporated.  On  treatment  with  nitrite  reagent 
the  residue  yields  a  ppt.  of  small  green  squares, 
probably  of  a  K  Sr  Cu  nitrite.  The  reagent  is  pre¬ 
pared  by  mixing  equal  vols.  of  aq.  KN02  (500  g.  per 
1.)  and  buffer  solution  (NaOAc  450  g.  or  KOAc  325  g. 
and  AcOH  100  c.c.  per  1.).  More  cone.  KN02  makes 
the  test  more  sensitive  but  causes  interference  by  Ca. 
The  same  reagent  also  gives  brown  squares  with  Pb 
salts.  J.  W.  S. 

Sensitivity  of  tlie  carbonate  test  for  lithium. 
E.R.  Caley  and  A.  L.  Baker,  jun.  (Ind.  Eng.  Chem. 
[Anal.],  1939,  11,  101 — 102). — At  room  temp,  the 


carbonate  test  for  Li  is  too  insensitive  for  practical 
purposes,  but  at  100°  3  mg.  of  Li  can  be  detected  as 
a  white  cryst.  ppt.  by  adding  1  ml.  of  2N-Na2C03  to 
1  ml.  of  test  solution.  By  means  of  a  micro-technique, 
in  which  pptn.  of  other  salts  during  evaporation  is 
avoided,  a  few  tenths  of  a  mg.  can  be  detected.  The 
other  alkali  metals  do  not  markedly  interfere  with  the 
test,  but  NH4  salts  must  be  absent.  Other  interfering 
cations  can  be  removed  by  pptn.  at  ~0°  with  the 
equiv.  amount  of  aq.  Na2C03.  Although  not  so 
sensitive  as  tests  based  on  pptn.  as  aluminate, 
arsenate,  fluoride,  phosphate,  stearate,  or  triple  uranyl 
acetate,  the  carbonate  test  is  the  most  selective  for 
Li.  L.  S.  T. 

Microscopical  detection  of  rubidium  in  the 
presence  of  caesium.  H.  A.  Frediani  and  L. 
Gamble  (Mikrochem.,  1939,  26,  25 — 27 ;  cf.  A.,  1938, 
I,  534). — Treatment  of  the  test  solution  (1  drop)  with 
0*5%  aq.  naphthol-yellow  S  (1  drop)  yields  a  ppt.  of 
yellow  needles  in  presence  of  <3  mg.  of  Rb*  per  ml. 
The  presence  of  HC1,  H2S04,  or  HN03  prevents  the 
pptn.,  but  AcOH  and  HC02H  have  no  effect.  Hg” 
Tl*,  Sn””,  Ag*,  Pb*’,  and  Cu**  also  form  ppts.  with 
the  reagent  and  mask  the  presence  of  Rb*,  but  in  the 
absence  of  these  ions  Rb  can  be  detected  in  presence 
of  >230  times  its  wt.  of  Cs.  .  J.  W.  S. 

Microchemical  detection  and  determination 
of  silver  with  the  aid  of  filter-papers  impreg¬ 
nated  with  reducing  solutions.  N.  D.  Costeantx 
(Mikrochem.,  1939,  26,  170 — 174). — Test  papers  are 
prepared  by  immersing  strips  of  filter-paper  in 
Ee111  NH4  citrate,  NHPh*NH2,  quinol,  gallic  acid,  gum 
arabic,  tannin,  pyrogallol,  CH20,  starch,  Na2S204, 
K.ClA,  etc.,  and  these  are  spotted  with  a  series  of 
AgN03  solutions  of  known  concn.  The  intensity  of 
stain  produced  varies  with  the  reagent  used  and 
yields  a  series  of  comparison  scales.  After  separation 
of  other  metals  the  Ag  in  the  sample  under  test  is 
converted  into  AgN03,  diluted  to  a  definite  vol.,  and 
spotted  on  the  test  strips.  The  resultant  spots  ,  are 
matched  on  the  comparison  strips.  J.  W.  S. 

Photometric  micro-determination  of  silver. 
H.  G.  Krainick  (Mikrochem.,  1939,  26,  158 — 164). 
— The  Ag  salt  is  brought  into  solution  as  AgN03  in 
90%  EtOH.  The  sample  (4  c.c.)  is  cooled  in  ice  in  a 
darkened  flask  and  0*1%  K^CrC^  (6  c.c.),  also  cooled 
in  ice,  is  added  rapidly  with  vigorous  shaking.  The 
colour  of  the  colloidal  solution  produced  is  compared 
immediately  in  a  photometer  with  the  colour  of  a 
mixture  of  90%  EtOH  (4  c.c.)  and  K2Cr04  (6  c.c.), 
utilising  an  S47  filter.  The  Ag  content  is  determined 
from  a  standardisation  curve.  The  method  can  be 
applied  to  the  determination  of  25  \ig.  of  Ag. 

J.  W.  S. 

Electro- analysis  with  small  amounts  of  sub¬ 
stance.  II.  Determination  of  silver.  E.  Hern- 
ler  and  R.  Pfeningberger  (Mikrochem.,  1938,  25, 
208 — 216). — Using  the  apparatus  described  previously 
(A.,  1937,  I,  47)  and  the  conditions  now  detailed, 
comparative  data  show  that  the  determination  of 
small  amounts  of  Ag  (<50  |xg.)  is  best  effected  from 
ammoniacal  or  H2S04  solution.  The  results  obtained 
with  cyanide  solutions  are  subject  to  larger  errors  and 
the  determination  can  be  carried  out  with  much  less 


X 


GENERAL,  PHYSICAL,  AND  INORGANIC  CHEMISTRY. 


217 


certainty.  Excess  of  KCN  must  be  avoided,  CNO' 
must  be  absent,  and  the  KCN  must  be  freshly- 
prepared.  (NH4)2S04  is  preferred  as  electrolyte. 
Results  obtained  from  HNOa  solution  are  satisfactory, 
and  the  error  is  generally  positive.  L.  S.  T, 


Systematic  synthesis  of  atomic  groups  in 
analytical  chemistry.  III.  Reactions  of  the 
silver  affinity  group,  iC’NH’C*.  J.  V.  Dubsky, 
V.  Sindelar,  and  V.  CernAk  (Mikrochem.,  1938,  25, 
124 — 142). — The  pptn.  and  colours  of  certain  metal 
salts  of  rhodanine  (Ag,  Cu,  Hg,  Pb),  2  :  4-dihydroxy- 
thiazole  (Ag,  Cu,  Hg),  ^-thiohydantoin  (Ag,  Hg),  2- 
thiohydantoin  (Ag),  o-^-dimethylaminoanilorhodanino 
(Ag),  rhodanine-red  (Ag),  5-p-dimethylaminoanilo-2- 
thiohydantoin  (I),  5-c^cfchexanone-2-thiohydantoin 
(Ag,  Pb,  Hg,  Cu,  Cd,  Mn,  Co,  Ni,  Zn),  and  5-p- di¬ 
me  thylaminobenzylidene-2-thiohydantoin  (II)  (Ag, 
Pb,  Hg,  Cu,  Cd,  Co,  Mn,  Mg)  are  described.  In  many 
cases,  analyses  of  the  compounds  are  given.  (I)  gives 
with  AgN03  a  violet  ppt.  (limiting  sensitivity  1*2  jxg. 
of  Ag),  with  Hg  salts  a  blue  ppt.  (0-2  ^g.  of  Hg),  and 
with  Cu  salts  a  very  dark  violet  ppt.  (0*15  pg.  of  Cu). 
Zn  salts  react  only  after  12  hr.  With  (II)  in 
ammoniacal  solution  Ag*  gives  an  orange-red  ppt.  (0*9 
pg.  of  Ag),  and  Hg**  a  carmine-red  ppt.  (0*2  pg.  of 
Hg).  Only  the  group  S!C*NH*&0  can  be  regarded 
as  the  active  Ag  affinity  group.  L.  S.  T. 


Oximino-AT-phenyl-3-melhylpyrazolone  as  a 
reagent  in  analytical  chemistry.  V.  Hovorka 
and  V.  Sykora  (Coll.  Czech.  Chem.  Comm.,  1939,  11, 
70 — 76). — Characteristic  reactions  of  an  aq.-EtOH 
solution  of  the  reagent  with  solutions  containing  Ag’, 
Hgo**,  Hg**,  Pb**,  Cu*,  Cu**,  Bi***,  Cd**,  Fe**,  Fe***, 
Mn*’,  Ni**,  U02”,  or  Zn**  are  described.  Salts  of  the 
composition  M(C10H8N3O2)2,  where  M  =  Cu,  Zn,  Mn, 
or  U02,  have  been  isolated.  E.  S.  H. 


Microchemical  tests  for  Ag‘,  Hg*,  Hg**,  TT, 
Pb”,  and  W.  L.  A.  Micheletti  (Rev.  Fac.  Cienc. 
Quim.  La  Plata,  1937,  12,  97 — 102). — Using  ;p-di- 
methylaminobenzylidenerhodanine  (I)  0*7  pg.  Ag’  can 
be  detected  in  presence  of  W  (9000),  Hg*  (7000),  TT 
(7500),  or  Pb**  (7500  pg.).  In  a  solution  containing 
Ag*,  Tl’,  Hg*,  and  Pb**  in  addition  to  6000  pg.  W,  it 
is  possible  to  detect  8  pg.  Tl*  as  Til,  3  pg.  Ag’  using 
(I),  12  ng.  Hg’  with  diphenylcarbazone  (II),  and  15 
pg.  Pb**  with  various  reagents.  2  pg.  Hg*  in  presence 
of  12,000  pg.  Ag’  can  be  detected  by  oxidation  with 
Br  in  H20  followed  by  (II).  F.  R.  G. 


Calcium  oxalate  monohydrate  as  a  weighing 
form  for  calcium.  E.  B.  Sandell  and  I.  M. 
Kolthoff  (Ind.  Eng.  Chem.  [Anal.],  1939,  11,  90— 
93). — CaC204  has  been  pptd.  under  different  conditions 
and  the  suitability  of  this  method  of  weighing  Ca 
tested.  When  pptd.  from  neutral,  ammoniacal,  or 
acid  solution,  CaC204,H20  retains  excess  of  H20 
(0*3 — 1%)  after  air  drying  at  room  temp.  Pptn. 
from  HC1  solution  with  neutralisation  by  aq.  NH3 
gives  high  (~0*75%)  results,  and  the  excess  of  H20 
is  not  removed  by  keeping  the  ppt.  over  cone.  B^SC^. 
Drying  at  105°  gives  results  closer  to  the  theoretical, 
but  excess  of  H20  may  still  be  retained,  const,  wt.  is 
not  always  attained  easily,  and  the  ppt.  may  lose 
monohydrate  H20  in  a  dry  atm.  Pptn.  of  CaC204  in 


the  cold  in  presence  of  AcOH  by  the  sudden  addition 
of  (NH4)2C204  gives  a  ppt.  containing  a  high  %  of  the 
di-  and  tri-hydrates,  which  are  unstable  in  hot  solution. 
Digestion  near  the  b.p.  for  20  hr.  gives  relatively 
perfect  crystals  of  CaC204,H20  which  retain  only  a 
small  excess  of  H20,  but  the  small  size  of  the  crystals 
makes  filtration  slow.  A  better  method  of  obtaining 
CaC204,H20  containing  little  excess  of  H20  consists 
in  pptn.  by  the  method  of  Willard  and  Chan,  in 
which  the  HC1  solution  is  gradually  neutralised  by  the 
slow  hydrolysis  of  CO(NH2)2.  The  solution  containing 
5  ml.  of  cone.  HC1  per  200  ml.  is  treated  with  5  g.  of 
CO(NH2)2  and  digested  at  80—90°  until  alkaline 
(Me-orange).  The  ppt.  is  washed  with  H20  and 
finally  COMe2,  and  dried  in  air.  With  0-2 — 0-5  g.  of 
CaC03  results  are  accurate  to  ~0*2%,  but  with 
0*05 — 0*1  g.  of  CaC03  they  tend  to  be  high.  In 
presence  of  Na*  or  Mg”  re-pptn.  is  necessary. 

L.  S.  T. 

Accelerated  analysis  of  Portland  cement 
clinker,  Portland  cement,  and  basic  slag. — See 
B.,  1939,  266. 

Qualitative  separations  on  a  micro-scale. 
Separations  in  the  alkaline- earth  group.  A.  A. 
Benedetti-Pichler,  W.  R.  Crowell,  and  C.  Dona- 
hoe  (Ind.  Eng.  Chem.  [Anal.],  1939,  11,  117—120; 
cf.  A.,  1938,  I,  269,  275). — The  procedure  of  Noyes 
and  Bray  has  been  applied  to  the  analysis  of  Ba,  Ca, 
Sr,  and  Mg,  starting  with  1-2  mg.  of  non-metallic 
material  or  0*6  mg.  of  metals  and  alloys.  The 
details  given  of  apparatus  and  technique  are  similar 
to  those  described  previously  (A.,  1937,  1,  264).  The 
pptns.  are  facilitated  by  using  the  vibrating  armature 
of  an  ordinary  door  bell.  Ba  is  confirmed  as  BaS04, 
Sr  as  a  triple  nitrite  (?)  of  Sr,  Cu,  and  K,  Ca  as 
CaS04,2H20,  and  Mg  as  MgNH4P04,6H20,  each  of 
which  is  recognised  from  microscopical  examination 
of  its  cryst.  form.  Limits  of  identification  are  0*1, 
0*1,  0-04,  and  0*001  |xg.,  respectively.  L.  S.  T. 

Determination  of  magnesium  in  aluminium 
alloys. — See  B.,  1939,  277. 

Spectrographic  methods  of  trace  analysis. 
J.  S.  Owens  (Ind.  Eng.  Chem.  [Anal.],  1939,  11, 
59 — 63). — A  review  of  the  applications  and  technique 
of  these  methods  for  the  detection  and  determination 
of  trace  elements  (<0*01%).  Representative  trace 
analyses  for  metals  in  heavy  chemicals,  org.  chemicals, 
Zn,  Pb,  Mg,  body-fluids  and  tissues,  and  plant  ash 
are  discussed.  L.  S.  T. 

Potentiometric  determination  of  zinc  oxy¬ 
chloride  in  zinc  chloride. — See  B.,  1939,  260. 

Microchemical  detection  of  lead.  C.  Mahr 
(Mikrochem.,  1939,  26,  67— 71).— A  drop  of  the  test 
solution  is  evaporated  to  dryness  and  treated  with 
2n-HN03  (1  drop)  and  powdered  CS(NH2)2  is 
added.  In  presence  of  Pb  thin  rod-like  prisms  of 
2Pb(N03)2,llCS(NH2)2  are  formed  which  are  readily 
differentiated  microscopically  from  the  .hexagonal 
prisms  of  CS(NH2)2.  The  method  permits  the  detec¬ 
tion  of  0*02  pg.  of  Pb  in  presence  of  60—100  times  its 
wt.  of  other  metals.  Large  amounts  of  Ag  should  be 
removed  prior  to  the  test  by  pptn.  with  Cu  or  Ni. 
Very  large  amounts  of  Ag,  Cu,  or  Bi  can  be  removed 
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by  electrolysis  for  5  min.  at  3-2  v.  and  0*2  amp., 
using  Pt  electrodes.  The  sensitivity  of  the  test  can 
be  increased  by  depositing  the  Pb  anodically  and 
using  the  anode  washings  for  the  test.  J.  W.  S. 

Simplification  of  polar  ographic  methods  by 
the  introduction  of  “  step-quotients.’ r  H.  E. 
Forche  (Mikrochem.,  1938,  25,  217— 224).— The 
difficulties  introduced  into  polarographic  analysis  by 
changes  in  tq  of  the  solution,  the  drop  velocity  of  the 
Hg  cathode,  and  the  drop  capillaries  can  be  eliminated 
by  using  the  “  step-quotient  ”  method  in  which  a 
similar  ion  of  suitable  depolarisation  potential  is  added 
in  a  fixed  concn.  to  the  solution  under  investigation 
to  serve  as  a  reference  substance.  In  the  determin¬ 
ation  of  Pb,  a  fixed  amount  of  Cd  is  added,  polaro- 
grams  are  taken  with  different  Hg  levels,  and  the 
mean  val.  of  the  ratio  Pb  :  Cd  is  obtained  from  the 
measured  potential  steps.  The  [Pb]  is  found  from  a 
linear  calibration  curve  determined  by  using  solutions 
with  increasing  [Pb]  and  the  same  amount  of  Cd  as 
used  in  the  unknown.  The  mean  val.  of  the  ratio 
Pb  potential  change  :  Cd  potential  change  is  inde¬ 
pendent  of  the  Hg  drop  level,  tj  of  the  solution,  and 
the  diameter  of  the  Hg  cathode  capillary. 

L.  S.  T. 

Rapid  volumetric  determination  of  small 
quantities  of  lead  in  blende. — See  B.,  1939,  260. 

Rapid  determination  of  the  distribution  of 
lead  in  aluminium  and  aluminium  alloys. — See 
B.,  1939,  277. 

2  : 4-Dinitro-a-napbtbol  (Martius-yellow)  as  a 
microcbemical  reagent  for  thallous  and 
cobaltous  ions.  A.  Martini  (Mikrochem.,  1938, 
25,  9 — 12). — A  solution  of  Martius-yellow  (I)  in  aq. 
C5H5N  (1:3)  gives  orange-yellow  needles  in  sheafs  or 
stellate  clusters  with  Tl* ;  limiting  sensitivity  0-04 
Pg.  of  Tl,  and  limiting  concn.  1  in  105.  (I)  can  also 

be  detected  by  the  addition  of  saturated  aq.  T1N03. 
CoCl2  gives  an  amorphous  ppt.  which  changes  to 
orange-yellow  rosettes  and  finally  short  prisms  with 
(I).  Limiting  sensitivity  and  concn.  are  0-5  pg.  and 
1  in  10'1,  respectively.  Ni  salts  do  not  react,  and  by 
means  of  (I)  Co  can  be  detected  in  presence  of  100 
times  as  much  Ni.  Photomicrographs  are  reproduced. 
Morphine  and  yohimbine  hydrochlorides  and  quinine 
sulphate  give  amorphous  ppts.  with  (I).  L.  S.  T. 

Spectrographic  micro-determination  of  copper. 
L.  H.  Rogers  (Ind.  Eng.  Chem.  [Anal.],  1939,  11, 
47 — 48). — In  the  procedure  described  Sn  or  Cd  is 
used  as  internal  standard,  the  graphite  electrodes  are 
purified  by  the  method  of  Standen  and  Kovach  (Proc. 
Amer.  Soc.  Test.  Mat.,  1935,  35,  II,  33),  and  the  re¬ 
agents,  most  of  which  contained  Cu,  by  the  use  of  basic 
Mg  carbonate  (Steinberg,  A.,  1936,  382),  one  treatment 
removing  Cu  more  effectively  than  10  recrystallis¬ 
ations.  The  average  error  of  the  method  is  ~5%. 
Prevention  of  the  penetration  of  solution  into  the 
electrodes  by  means  of  kerosene  or  paraffin  introduces 
contamination  by  Cu.  L.  S.  T. 

Gravimetric  determination  of  copper.  P. 
Spacu  (Z.  anal.  Chem.,  1939,  115,  423— 425).— The 
neutral  or  slightly  acid  Cu  solution  (100 — 150  c.c.  per 
0*032  g.  of  Cu)  is  treated  with  0*5  g.  of  NH4N03  and 


excess  of  C6H5N,  heated  at  30 — 40°,  and  then  a  con¬ 
siderable  excess  of  cold  cone.  aq.  K2Cr207  or 
(NH4)2Cr207  is  added.  After  cooling,  the  pptd. 
Cu(C5H5N)4Cr207  is  collected,  washed  first  with  H20 
containing  3  g.  of  (NH4)2Cr207  and  3  g.  of  C5H5N 
per  L,  then  with  C5H5N  (0*5 — 1  c.c.)  in  COMe2  (100 
c.c.),  and  finally  with  Et20,  and  is  dried  in  a  vac. 
The  method  gives  complete  separation  of  Cu  from 
Mn.  J.  W.  S. 

[Use  of]  urobilin  in  tbe  identification  of  small 
quantities  of  copper  and  mercury.  C.  A.  Saga- 
sttjme  and  V.  Oliva  (Rev.  Eac.  Cienc.  Quim.  La 
Plata,  1937,  12,  43 — 45). — The  method  of  Bertrand 
and  de  Saint-Rat  (A.,  1936,  1221)  is  improved  by 
extracting  the  Cu-urobilin  complex  with  CHC13 
whereby  the  substance  is  cone,  and  the  colour  intensi¬ 
fied  and  brightened,  but  the  colour  is  not  sp.  for  Cu, 
being  given  also  by  >0*001  mg.  Hg  in  10  c.c.  and  the 
reaction  can  be  used  to  identify  Hg  in  absence  of  Cu. 

F.  R.  G. 

Determination  of  small  amounts  of  heavy 
metals  in  natural  waters.  E.  Abrahamczik 
(Mikrochem.,  1938,  25,  228 — 241). — A  measured  vol. 
of  the  H20  is  passed  through  a  column  of  Permutit 
at  the  place  of  sampling.  Adsorbed  ions  are  sub¬ 
sequently  displaced  by  the  slow  passage  of  saturated 
aq.  NaCl  through  the  column,  and  then  analysed  by 
the  usual  methods.  1  g.  of  Neopermutit  is  equiv.  to 
1  mg.  of  cation  to  be  adsorbed.  Tests  on  10  1.  con¬ 
taining  0*0025  mg.  of  Fe**  per  1,  showed  a  90% 
recovery  of  the  Fe**.  Specially  prepared  adsorptive 
[C0(NH2)2-CH20]  resins  can  replace  the  Permutit. 
Details  for  the  collection,  separation,  and  determin¬ 
ation  of  Cu,  Zn,  and  Pb  in  natural  H20  by  means  of 
dithizone  (I)  are  given.  (I)  in  CC14  is  shaken  with 
0*5  1.  of  the  H20,  and  the  Cu,  Zn,  and  Pb  dithizonates 
formed  are  treated  with  n-HCI  which  decomposes  the 
last  two.  The  unchanged  Cu  compound  is  determined 
colorimetrically.  The  Zn  and  Pb  compounds  are  Te- 
pptd.  by  NH3  and  (I).  The  CC14  phase  is  divided  into 
two  portions,  one  of  which  is  treated  with  NH4CN  to 
decompose  the  Zn  compound,  and  the  other  with 
(NH4)2S  to  decompose  the  Pb  compound.  These 
metals  are  then  determined  colorimetrically.  Test 
data  and  the  heavy  metal  contents  of  Badgastein 
thermal  H20  are  recorded.  L.  S.  T. 

Polarograpbic  analytical  processes. — See  B., 
1939,  278. 

Acridine  complexes  in  micro-analysis,  A. 
Langer  (Mikrochem.,  1938,  25,  71 — 81 ;  cf.  A.,  1930, 
8S2;  1938,  I,  213).— With  aq.  NH4CNS  and  1% 
acridine  hydrochloride  solution  or  acridine  in  0*5n- 
H2S04,  nitrate  solutions  of  the  following  ions  give 
ppts.  sparingly  sol.  in  dil.  mineral  acids  :  Hg**,  yellow 
needles  of  Hg(CNS)4,H2(C13H9N)2  (0*5  pg.) ;  Bi”*, 
orange-yellow  plates  of  Bi(CNS)G,H3(C13H9N)3,6H20 
(2  pg.) ;  Cd**,  yellow  needles  of  Cd(CNS)4,H2(C13HgN)2 
(~10  pg.) ;  Cu”,  brown  needles  of  Cu(CNS)2,H(C13H9N) 
(5  pg*) ;  Co**,  greenish-brown  needles  of 
Co(CNS)4,H2(C13H9N)2,3H20  (5  pg.) ;  Fe***,  dark-red 
prisms  of  Fe(CNS)e,H3(C13H9N)3;  TJ02",  light-vellow 
spheres  of  U02(CNS)4,H2(C13H9N)3,4H20  (2  pg.  of 
U02) ;  Zn”,  yellow  pptf  of  ZnCCNS^^CC^H^), 
(0*01  pg.).  Limiting  sensitivities  are  given  in  paren- 
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theses.  Photomicrographs  are  reproduced.  The 
colours  given  by  Co"  and  Cu"  permit  the  use  of  these 
tests  also  as  drop  reactions  on  filter-paper.  The 
application  of  the  above  pptns.  to  the  identification 
of  the  ions  concerned  by  microscopic  examination  is 
difficult  and  limited  in  its  scope.  The  following  com¬ 
pounds  have  also  been  pptd :  HgI„,HI,C13H9N ; 
BiI4,H(C13H9N),H20 ;  CdI4)H2(C}3H9N);,3H20 ; 
BiBr(OH)2,C13H9N ;  CdBr2,HBr,C13H9N ; 
HgCl2,HCl,C13H9N ;  and  BiCl4,HC13H9N. 

L.  S.  T. 

Determination  of  mercuroclirome. — See  B., 
1939,  325. 

Iodometric  determination  qi  potassium  mer- 
curi-iodide. — See  A.,  1939,  II,  134. 

Two  new  specific  reactions  for  cerium.  E. 
Herzfeld  (Z.  anal.  Chem.,  1939,  115,  421 — 423). — 
The  green  coloration  with  benzidine  (Feigl,  A.,  1920, 
ii,  55)  is  sp.  for  Ce  and  permits  detection  of  62  [xg.  in 
2  c.c.  With  tannin  in  50%  glycerol,  Ce  yields  a  blue- 
violet  Tyndall  cone,  and  with  carminic  acid  in  a 
saturated  solution  of  NH4OAc  in  50%  glycerol  it 
yields  a  reddish  Tyndall  cone.  These  reactions  are 
both  sp.  and  permit  the  detection  of  8  \xg.  Ce.  16 
jxg.  Ce  can  be  detected  by  the  yellow  colour  and 
white  Tyndall  cone  produced  on  treatment  with 
H202  in  50%  glycerol.  ^  J.  W.  S. 

Aluminium-alizarin  reaction  in  micro¬ 
chemistry  and  its  application  in  the  detection 
of  the  aluminium  cation.  0.  R.  Chiodi  (Rec. 
Eac.  Cionc.  Qufrn.  La  Plata,  1937,  12,  117—119).— 
6*7  gg.  Al’*'  may  be  identified  in  presence  of  Fe  (800), 
Co  (3960),  Zn  (3010),  Ni  (28S9),  Mn  (2674),  or  U 
(11,460  (xg.)  by  co-pptn.  with  Fe**'  by  means  of 
(NH4)2C03  and  NH3.  Similarly  Al*"  in  presence  of 
F'  may  be  identified  by  co-pptn.  with  Fe**'  by  means 
of  NH4C1  and  NH3.  The  Al"*  is  then  identified  by 
Feigl’s  method,  which  may  also  be  used  for  Ce,  Y, 
Pr,  and  Nd.  F.  R.  G. 

Oxidation  of  ferrous  iron  with  potassium 
iodate.  B.  Singh  (J.  Indian  Chem.  Soc.,  1938,  15, 
615). — Amounts  of  FeS04,(NH4)2S04,6H20  between 
0-05S0  and  0-7830  g.  can  be  determined  by  potentio- 
metric  titration  against  KI03  in  presence  of  HC1  in 
an  atm.  of  C02  with  an  error  >0*0004  g.  F.  R.  G. 

Detection  of  iron  and  uranium  by  means  of 
drop  reactions.  E.  A,  Kocsis  (Mikroehem.,  1938, 
25,  13 — 15). — The  addition  of  a  0-2%  alcoholic 
solution  of  quercetin  (I)  or  quercitrin  (II)  to  a  moist 
drop  containing  Fe11  or  Fe111  produces  on  filter-paper 
an  olive-green  spot  or  ring;  limiting  sensitivity,  0-3 
^g.  of  Fe  per  0-025  c.c.  U02"  gives  a  rust-coloured 
spot  or  ring ;  limiting  sensitivity,  3  fxg.  per  0-025  c.c. 
Cone,  acids  or  highly-coloured  cations  interfere  to 
some  extent.  The  colours  are  stable  on  drying.  Fe 
and  U  together  form  a  grey  colour.  AsO/",  As03"', 
Cu",  Zn*',  and  NH4*  give- bright  lemon  colours,  but 
the  test  is  less  sensitive  in  these  cases.  The  reaction 
with  U  can  be  used  for  the  detection  of  <3  jxg.  of  (I) 
or  (II).  L.  S.  T. 

Determination  of  iron  in  raw  materials  for 
glass.— See  B.,  1939,  262. 


Photo  colorimetric  determination  of  ferrous 
iron  in  natural  phosphates. — See  B.,  1939,  260. 

Determination  of  free  acid  in  solutions  of 
ferric  salts. — See  B.,  1939,  260. 

Determination  of  iron  in  chromiferous  ferrites. 

—See  B.,  1939,  273. 

Rapid  photometric  determination  of  iron  and 
manganese  in  aluminium  and  its  alloys. — See 
B.,  1939,  277. 

Ultra-violet  spectrum  analysis  of  alloy  steels. 
— See  B.,  1939,  274. 

Spectro -analytical  investigation  of  steels, 
using  the  spark  spectrum. — See  B.,  1939,  274. 

Analysis  of  Prussian-blue. — See  B.,  1939,  292. 

Electrolytic  separation  of  cobalt  from  nickel 
by  deposition  as  cobaltic  oxide.  S.  Torrance 
(Analyst,  1939,  64,  109 — 111). — Co203  is  deposited 
on  the  anode  from  a  solution  buffered  to  p^  5  with 
AcOH  and  NaOAc,  deposition  of  Co  on  the  cathode 
being  prevented  by  use  of  a  Sand  revolving-diaphragm 
electrode  (cf.  B.,  1937,  352).  In  the  method  of  deter¬ 
mining  Ni  in  alloys  described  previously  (B.,  1938, 
1176)  Co  is  co-pptd.  The  combined  deposit  is  dis¬ 
solved  in  HN03  and  Co  determined  separately  as 
described  above.  E.  C.  S. 

Oxamidedi oxime.  I.  Determination  of  nickel. 
R.  Chatterjee  (J.  Indian  Chem.  Soc.,  193S,  15, 
608 — 610). — [C(NH2):N‘OH]0  (I)  (A.,  1889, 1142, 1163) 
with  slightly  ammoniacal  NiC12-NH4C1  gives  the  Ni 
derivative,  C4H10O4N8Ni,  of  (I),  which  may  be  used 
to  determine  gravimetrically  0-006  g.  of  Ni,  in  presence 
of  Zn,  Mg,  or,  adding  NH20H,HG1,  of  small  amounts 
of  Co.  E.  W.  W. 

Polarographic  determination  of  nickel  in 
special  steels. — See  B.,  1939,  274. 

Application  of  the  conductometric  method  to 
the  simultaneous  determination  of  molybdic 
acid  and  ammonia  in  ammonium  molybdates. 
(Mme.)  Z.  Sotxbarew-Chatelain  (Compt.  rend.,  1939, 
208,  88 — 90). — The  resistance  curve  for  titration  of 
an  NH4  molybdate  with  NaOH  shows  two  sharp 
breaks  corresponding  with  neutralisation  of  Mo03  and 
complete  displacement  of  NH4  by  Na,  respectively. 
The  use  of  the  method  is  illustrated  by  application  to 
NH.  molybdates  of  known  composition. 

A.  J.  E.  W. 

Determination  of  tin  in  ores. — See  B.,  1939,  275. 

Determination  of  vanadium  by  activated 
catalysis.  L.  Szebelledy  and  M.  Ajtai  (Mikro¬ 
ehem.,  1939,  26,  87 — 94).— The  solution  under  test 
(1  c.c.)  is  treated  with  0*1%  p-phenetidine  in  HC1  (1 
c.c.)  and  freshly  prepared  1%  aq.  pyrocatechol  (1 
c.c.),  and  diluted  to  4  c.c.  After  mixing,  exactly  1 
c.c.  of  5%  aq,  KBr03  is  added  and  a  portion  of  the 
solution  introduced  into  the  absorption  cell  of  a 
Krumkolz  microphotometer  (A.,  1936,  1223)  fitted 
with  a  green  filter ;  the  time  required  for  the 
galvanometer  deflexion  to  move  50  scale  divisions  is 
observed.  Two  methods  of  calculating  the  [Y]  from 
the  results  are  detailed.  0*0006  gg.  of  V  can  be 
determined  by  this  method.  J.  W.  S. 
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Activation  of  the  catalytic  reactions  of  vanad¬ 
ium  with  8-hydroxy  quinoline.  L.  SzebellIspy 
and  M.  Ajtai  (Mikrochem. ,  1939,  26,  75 — 86). — The 
catalytic  action  of  Y  on  the  reactions  of  NH?Ph  (in 
H2S04)  with  KC103,  of  p-NH2*CGH4*OH  with  KCIO3, 
of  p-phenetidine  with  KC103,  KBr03,  and  KI04,  of 
dianisidine  with  KI04,  and  of  a-C10H7#OH  +  p- 
C6H4(NH2)2  with  KCIO3  is  promoted  by  S-hydroxy- 
quinoline.  Optimum  conditions  for  utilising  these 
reactions  for  the  detection  of  Y  are  described,  and  the 
limiting  concns.  detectable  by  the  various  methods 
are  recorded.  J.  W.  S. 

Activation  of  the  catalytic  action  of  vanadium 
with  pyrocatechol.  L.  Szebell£dy  and  M.  Ajtai 
(Mikrochem.,  1939,  26,  72— 74).— The  catalytic  effect 
of  Y  on  the  reaction  between  p-phenetidine  (I)  and 
KBr03  is  activated  by  pyrocatechol.  To  utilise  this 
effect  in  the  detection  of  Y,  the  sample  is  treated 
with  1%  aq.  pyrocatechol  (1  c.c.),  0*1%  (I)  in  HC1 
(1  c.c.),  and  saturated  aq.  KBr03  (1  c.c.).  After  a 
few  min.  the  solution  turns  violet  if  Y  is  present, 
whilst  a  blank  comparison  solution  should  remain 
colourless.  The  method  is  capable  of  detecting 
0*0005  [xg.  of  Y.  AgyPb",  and  Fe"’  interfere  with 
the  test,  but  can  be  removed  with  NaCl,  3Sfa2S04, 
and  NaHF2,  respectively.  J.  W.  S. 

Activation  with  potassium  hydrogen  tartrate 
of  the  catalytic  reaction  of  vanadium.  L, 
Szebell^dy  and  M.  Ajtai  (Mikrochem.,  1938,  25, 
258 — 262). — Y  catalyses  the  reaction  between  p~ 
phenetidine  and  KC103.  The  addition  of  K  H 
tartrate  activates  the  reaction  and  increases  the 
sensitivity  from  1  to  0*0001  ^g.  1  c.c.  of  0*1%  HC1 

solution  of  p-phenetidine,  1  c.c.  of  saturated  aq. 
KC103  or  0*5  c.c.  of  saturated  aq.  KBr03,  and  0*05  g. 
of  K  H  tartrate  are  added  to  the  test  solution,  the 
mixture  is  diluted  to  5  c.c.,  and  heated  on  the  water- 
bath.  A  violet  colour  is  produced  when  Y  is  present. 
When  KBr03  is  substituted  for  KCL03  the  limiting 
sensitivity  is  0*001  fig.  of  Y.  Data  showing  the 
behaviour  of  the  tests  in  presence  of  many  foreign 
ions  are  tabulated.  Pb"  interferes,  and  must  be 
removed  by  addition  of  0*1  g.  of  Na2S04,  and 
(NH4)2SnCl6  prevents  the  detection  of  Y  by  these 
tests.  Fe***  interferes  with  the  test  when  KC103  is 
used,  and  must  be  removed  by  means  of  0*05  g.  of 
NaF.  I'  interferes  with  the  test  when  KBr03  is  used. 

L.  S.  T. 

Determination  of  vanadium  in  agglomerates 
and  ores. — See  B.,  1939,  276. 

Qualitative  analysis  of  the  arsenic-tin  group. 
N.  Lovgren  (Svensk  Kem.  Tidskr.,  1939,  51,  2 — 3). 
— Sb  is  detected  in  presence  of  excess  of  Sn17  by  pptn. 
with  H2S  in  presence  of  H3P04  and  cone.  HC1.  SnIV 
remains  in  solution  as  a  complex  with  H3P04. 

M.  H.  M.  A. 

Determination  of  antimony,  bismuth,  and  gold 
in  copper  by  the  logarithmic  sector  method. — 
See  B.,  1939,  274. 

Iodometric  determination  of  gold.  L.  Brull 
and  F.  Griffi  (Annali  Chim.  Appl.,  1938,  28,  536 — 
541). — Aq.  AuC13  (>2  mg.  of  Au)  is  treated  with  0*1% 
EH  and  the  liberated  I  is  titrated  with  0*0lN-Na2S2O3 


(1  c.c.  hh  1-97  mg.  of  Au).  The  method  depends  on 
the  reaction  AuC13  +  3KI  =  3KC1  +  Aul  +  I2. 

F.  O.  H. 

Use  of  mercurous  chloride  for  the  separation, 
detection,  and  estimation  of  easily-reduced 
elements.  G.  G.  Pierson  (Ind.  Eng.  Chem.  [Anal.], 
1939,  11,  86 — 88). — The  use  of  HgCl  for  the  separ¬ 
ation,  detection,  and  recovery  of  easily-reducible 
elements  is  discussed.  Details  for  the  separation  of 
the  constituents  of  a  mixture  of  Au,  Pd,  Pt,  Se,  Te, 
and  As,  based  on  selective  pptn.  with  HgCl  under 
increasing  acid  concn.  (up  to  28%  HC1),  are  given. 
Ru,  Rh,  Ir,  and  Os  are  not  pptd.  by  HgCl.  I'  is  pptd. 
as  Hgl  in  neutral  or  slightly  acid  solutions.  The 
colours  produced  on  the  HgCl  by  these  elements  under 
controlled  conditions  serve  for  their  detection,  and 
the  shades  of  colour  for  their  estimation.  When 
working  with  0*1  mg.  of  element,  the  accuracies 
obtainable  are  Au  ±3,  Pt  ±5,  Pd  ±3,  Se  ±5,  Te 
±10,  As  ±5,  and  I'  ±5%,  respectively,  and  the  min. 
amounts  visible  on  0*1  g.  of  HgCl  are  0*05,  0*1,  0*05, 
0*2,  0*5,  0*005,  and  3  gg.,  respectively.  The  method 
is  unusually  free  from  interference.  Coloured  solu¬ 
tions  do  not  interfere,  but  appreciable  amounts  of 
N03',  per-salts,  free  halogens,  SnCl2,  and  hypophos- 
phites  must  bo  absent.  The  oxidising  action  of  Cu** 
and  Fe***  may  interfere  when  high  concns.  of  these 
ions  are  present.  Colloids  such  as  starch,  dextrin, 
casein,  blood,  etc.  do  not  interfere.  L.  S.  T. 

[Analysis  of]  platinocyanides.  H.  Etienne  and 
A.  be  Rassenfosse  (Bull.  Soc.  chim.  Belg.,  1938, 
47,  818 — 822). — Attempts  at  quant,  analysis  of 
platinocyanides  by  distillation  with  H^SC^,  reduction 
with  Zn,  chlorination,  ignition,  and  fusion  with  S  and 
Na2C03  all  failed,  but  good  results  were  obtained  by 
pptn.  of  Ag2[Pt(CN)4],  followed,  after  filtration,  by 
back- titration  of  the  excess  of  Ag\  The  presence  of 
Mg(3ST03)2,  to  reduce  adsorption  of  AgN03  on  the  ppt., 
is  an  advantage.  F.  J.  G. 

Indication  lag  in  thermometers .  F.  Lieneweg 
(Arch.  Warmewirts.,  1939,  20,  52 — 54). — The  errors 
introduced  by  inertia  in  thermometer  readings  taken 
during  sudden  temp,  changes  are  discussed.  Simple 
diagrams  from  which  the  indication  lag  in  a  given 
medium,  e.u,  steam,  can  be  calc,  are  given. 

R.  B.  C. 

Stirring  arrangement  for  tubular  electric 
ovens.  B.  P.  Fedorov  and  A.  L.  Chodak  (J.  Appl. 
Chem.  Russ.,  1938,  11,  1238 — 1239). — Apparatus  is 
described.  R.  T. 

Inexpensive  small  constant-temperature  bath. 
M.  Yaisberg  (J.  Lab.  clin.  Med.,  1939,  24,  415 — 416). 

C.  J.  C.  B. 

Attainment  of  low  temperatures  by  pumping 
liquid  helium  II  .  B,  S.  Blaisse,  A.  H.  Cooke, 
and  R.  A.  Hull  (Physica,  1939,  6,  231—239). — The 
attainment  of  temp,  below  08°  K.  by  pumping  liquid 
He  is  facilitated  by  so  designing  the  apparatus  as  to 
reduce  as  far  as  possible  the  loss  of  liquid  by  “  creep¬ 
ing. 0*76°  k.  has  been  reached  by  pumping  2*5  c.c. 
of  gas  per  min.  The  efficacy  of  the  magnetic  method 
of  further  lowering  the  temp,  is  thereby  improved. 
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Apparatus  for  determining  calorific  value  of 
fuels. — See  B.,  1939,  234. 

B.~p.  elevation.  I.  Apparatus  for  the  study 
of  aqueous  solutions  with  non-volatile  solutes. 
R.  P.  Smith  (J.  Amer.  Chem.  Soc.,  1939,  61,  497 — 
500).- — Apparatus  for  measuring  b.p.  elevation,  with 
a  reproducibility  of  ±0-0002°,  of  aq.  solutions  at 
pressures  of  150 — 760  mm.  is  described.  E.  S.  H. 

Determination  of  Curie  point  temperature  by 
high-frequency  resistance.  J.  M.  Bryant  and 
J.  S.  Webb  (Rev.  Sci.  Instr.,  1939,  10,  47 — 48). — 
The  Curie  point  and  other  (x-0  relationships  are 
obtained  satisfactorily  from  the  high-frequency  J2-0 
curve,  so  eliminating  the  lengthy  calculations  of  ;x. 
Frequencies  of  400  kc.  per  sec.  arc  used.  Advantages 
of  the  method  over  the  ballistic  method  are  that  a 
special  furnace  is  not  required,  continuous  observation 
of  variation  in  [x  especially  near  the  Curie  point  can 
be  made,  and  very  small  quantities  of  ferromagnetic 
materials  may  be  measured.  A  disadvantage  is  that 
determination  is  not  possible  over  as  wide  a  range  of 
<f>  densities  as  those  possible  with  other  methods. 

F.  H. 

Photo-electric  methods  in  analytical  chem¬ 
istry.  R.  H.  Muller  (Ind.  Eng.  Chem.  [Anal.], 
1939,  11,  1 — 17).* — A  review  of  methods,  apparatus, 
and  applications,  with  extensive  bibliography. 

L.  S.  T. 

Photo-electric  cell.  G.  Dech£jne  (Compt.  rend., 
1939,  208,  95 — 97). — The  cell  consists  of  a  layer  of 
HgO  in  contact  with  a  transparent  anode  (Cellophane 
impregnated  with  H2S04)  and  a  Hg  cathode.  The 
cell  has  a  high  time-lag  and  low  stability,  but  is 
suitable  for  qual.  uses.  A.  J.  E.  W. 

Properties  of  a  selenium  barrier-layer  [photo-] 
cell  with  the  41  ballistic  M  method  of  measure¬ 
ment.  H.  Konig  (Helv.  Phys.  Acta,  1936,  9,  602 — 
610;  Chem.  Zentr.,  1937,  i,  534). — Inconsistencies  are 
minimised  by  the  use  of  a  ballistic  method  and  dark 
intervals  between  measurements.  A.  J.  E.  W. 

Spectrophotometric  methods  in  modern 
analytical  chemistry.  S.  E.  Q.  Ashley  (Ind.  Eng. 
Chem.  [Anal.],  1939,  11,  72 — 79). — A  review  of  the 
various  types  of  instrument  available,  and  the  errors, 
limitations,  advantages,  and  applications  of  these 
methods.  L.  S.  T. 

Use  of  the  infra-red  in  the  study  of  minerals. 
R.  Bailly  (Bull.  Acad.  roy.  Belg.,  1938,  [v],  24, 
791 — 822). — Constructional  and  operational  details 
are  given  for  an  apparatus  for  the  near  infra-red 
study  of  opaque  minerals.  Data  are  recorded  for 
Sb2S3  and  MoS2.  W.  R.  A. 

Compensation  process  for  qualitative  spectral 
analysis.  S.  Lindroth  and  E.  ElvegArd  (Natur- 
wiss.,  1939,  27,  78). — In  the  compensation  process 
described  all  the  lines  of  the  carrier  element  are 
eliminated  from  the  photometer  diagram,  leaving 
only  those  of  the  impurities  it  is  wished  to  detect. 

A.  J.  M. 

Experimental  rulings,  (a)  L.  C.  Martin,  (b) 
E.  E.  Jelley  (J.  Roy.  Microscop.  Soc.,  1938,  [iii], 
58,  239 — 242,  242 — 243). — (a)  Results  of  an  examin¬ 
ation  of  some  specimens,  prepared  by  the  late  H.  J. 


Grayson,  of  rulings  on  realgar  films  mounted  on  glass 
are  described. 

(b)  Mounting  medium  squeezed  from  under  the 
cover  glass  of  an  unfinished  film  examined  for  bire¬ 
fringence/optical  thickness  gave  results  corresponding 
with  those  for  orthorhombic  S,  suggesting  that  the 
Canada  balsam  mounting  had  been  saturated  with  S 
in  order  to  avoid  stripping  of  the  film.  N.  M.  B. 

New  light  source  for  thermal  excitation.  E. 
Baum  (Ann.  Physik,  1939,  [v],  34,  377— 388).— A 
flame  for  the  thermal  excitation  of  spectra  in  which, 
owing  to  catalysis  by  MgO,  the  band  spectrum  is 
entirely  absent  at  the  point  of  observation  is  de¬ 
scribed.  With  60  sec.  exposure  Rb  and  Cs  can  be 
detected  in  concn.  10-%.  0.  D.  S. 

Curved-crystal  ionisation  spectrometer  for 
Arrays.  S.  T.  Stephenson  (Rev.  Sci.  Instr.,  1939, 
10,  45 — 46). — By  mounting  an  ionisation  chamber 
behind  a  slit  moving  in  the  focal  cylinder  of  a  curved- 
(mica)  crystal  spectrograph  the  intensity  of  the  Mo 
IToqccg  doublet  is  >  is  obtained  in  the  usual  Bragg 
spectrometer  for  a  given  resolving  power,  F.  H. 

Photomicrography  in  colour.  W.  F.  Chubb 
(Metallurgia,  1939,  19,  113 — 115). — An  adaptation  of 
the  Dufay  colour  process  to  metallurgical  requirements 
is  described.  Photographs  can  be  obtained  at  a 
magnification  of  1200  diameters.  P.  G.  McC. 

Colour  analysis.  A.  G.  be  Almeida  (Mikro- 
chem.,  1939,  26,  1 — 8). — Theoretical.  J.  W.  S. 

Present  status  of  colorimetry.  M.  G.  Mellon 
(Ind.  Eng.  Chem.  [Anal.],  1939,  11,  80 — 85). — A 
review  dealing  mainly  with  the  most  important  types 
of  instrument  now  in  use  for  colorimetric  measure¬ 
ments  in  chemical  analysis.  L.  S.  T. 

Hydrogen  electrode  for  pn  micro-determin¬ 
ations.  H.  A.  Frediani  (Ind.  Eng.  Chem.  [Anal.], 
1939,  11,  53). — An  apparatus  for  determining  pa  on 
vols.  ranging  from  5  to  60  cu.mm,  is  described. 
Vais,  obtained  between  pB  2-4  and  10*2  agreed  with 
those  given  by  a  Hildebrand-type  electrode  on  larger 
vols.  L.  S.  T. 

Conductivity  measurements  by  means  of  a 
heterodyne  method.  E.  Guggolz  (Z.  Elektro- 
chem.,  1939,  45,  229 — 235). — An  apparatus  and  tech¬ 
nique  which  at  the  same  time  are  applicable  to  the 
measurement  of  dielectric  consts.  are  described.  The 
method  is  relative,  PhN02  being  recommended  as  the 
reference  liquid.  The  method  is  successfully  applied 
to  conductometric  titrations.  C.  R.  H. 

Cyclotron  and  its  applications.  J.  D.  Cock- 
roft  (J.  Sci.  Instr.,  1939,  16,  37 — 44). — A  review 
dealing  with  the  principle  and  construction  of  the 
cyclotron,  the  technique  of  using  it,  and  its  application 
as  a  generator  of  neutrons  for  physical  and  biological 
work,  for  the  production  of  large  quantities  of  the 
radioactive  forms  of  common  elements,  and  for  the 
production  of  highly  energetic  charged  particles. 

A.  J.  M. 

Capillary  ion  source  for  the  cyclotron.  M.  S. 
Livingston,  M.  G.  Holloway,  and  C.  P.  Baker. 
(Rev.  Sci.  Instr.,  1939,  10,  63 — 67). — The  capillary 
discharge  source  successfully  used  in  direct  acceleration 
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apparatus  has  been  adapted  to  the  cyclotron.  It  has 
the  advantage  over  the  normal  filament  source  of 
ions  of  producing  a  cone,  beam  of  ions  of  high  intensity 
which  can  effectively  be  isolated  from  the  cyclotron 
chamber.  F.  H. 

Extinction  of  thyratron  tubes  by  alteration  of 
grid  potential.  K.  S.  Lion  (Helv.  Phys.  Acta, 
1939,  12,  50 — 54). — The  discharge  in  thyratron 
tubes  can  be  extinguished  by  alteration  of  grid 
potential.  The  lower  is  the  anode  current  (lower 
anode  potential,  higher  resistance  in  anode  circuit) 
the  lower  are  the  extinction  potentials.  With  high 
anode  current  extinction  becomes  impossible. 

A.  J.  M. 

Thyratron  counter  for  measurement  of  radi¬ 
ation.  T.  B.  Rymer  (J.  Sci.  Instr.,  1939,  16,  84 — 
87). — In  a  radiation  integrator  in  which  ionisation 
currents  are  led  into  a  condenser  which  discharges 
through  a  thyratron  relay  operating  a  telephone 
counter  on  reaching  a  certain  potential,  the  circuit  is 
reset  by  a  purely  electrical  arrangement,  avoiding 
time-lags  associated  with  mechanical  relays  used  in 
earlier  devices.  The  instrument  operates  on  a.c. 
mains.  L.  J.  J. 

Geiger  point  counters.  B.  Dasannaciiarya 
and  A.  C.  Seth  (Phil.  Mag.,  1939,  [vii],  27,  249 — 257 ; 
cf.  A.,  1937,  I,  267). — The  influence  of  the  resistances 
in  the  counter  circuits  on  the  functioning  of  a  point 
counter,  particularly  on  the  max.  rate  at  which  counts 
can  be  recorded  from  sources  placed  axially  to  the 
counter,  has  been  examined  at  a  no.  of  voltages  and 
pressures.  L.  J.  J. 

Separation  of  light  positive  and  negative  ions 
by  attainment  of  a  single  sign  in  charged  air 
currents.  P.  Mercier  and  G.  Joyet  (Bull.  Soc. 
vaud.  Sci.  nat.,  1936,  59,  109 — 118;  Chem.  Zentr., 
1937,  i,  797). — Two  similarly  charged  air  currents  are 
passed  separately  through  electric  fields  directed 
similarly  to  and  against  the  currents,  respectively, 
the  field  strengths  being  inversely  oc  the  ionic 
mobilities.  The  issuing  currents  contain  equal  den¬ 
sities  of  ions  of  opposite  sign.  A.  J.  E.  W. 

Recording  of  electron-diffraction  patterns. 

J.  J.  Trillat  (Compt.  rend.,  1939,  208,  507—508).— 
A  solarised  image  free  from  secondary  X-ray  fogging 
on  development  is  obtained  by  using  exposures  of 
several  min.  Exposures  >1  hr.  give  a  brown  image 
on  the  undeveloped  emulsion.  A.  J.  E.  W. 

Cataphoresis  apparatus. — See  A.,  1939, 111,420. 

Modification  of  the  schlieren  method  for  use 
in  electrophoretic  analysis.  L.  G.  Longsworth 
(J.  Amer.  Chem.  Soc.,  1939,  61,  529 — 530).— Modified 
procedure  is  outlined.  E.  S.  H. 

New  method  of  measuring  intensities  of 
magnetisation.  B.  H.  Schultz  (Physica,  1939,  6, 
137—144). — A  magnetometric  method,  in  which  a 
pair  of  parallel  annular  coils  turns  about  a  horizontal 
axis  in  a  homogeneous  horizontal  magnetic  field,  is 
described.  The  substance  under  observation  is 
placed  inside  one  of  the  coils,  and  the  currents  in  the 
separate  coils  are  adjusted  until  the  resultant  couple 
vanishes.  The  system  is  calibrated  with  a  substance 
of  known  susceptibility.  L.  J.  J. 


Arrangement  for  electrometric  micro-volu¬ 
metric  analysis.  P.  Krumholz  (Mikrochem.,  1938, 

25,  244 — 246). — Contamination  of  the  solution  under 
investigation  is  avoided  by  the  use  of  a  siphon. 
Comparison  electrodes  of  Ag-AgCl  filled  with  saturated 
aq.  KC1  and  closed  by  a  sintered-glass  plate  are 
satisfactory,  and  show  changes  in  potential  >2 — 3  inv. 
over  a  period  of  several  months.  A  semi-automatic 
micro-burette,  fitted  with  interchangeable  ground- 
joint  tips  in  order  to  control  the  size  of  drops  and  to 
facilitate  cleaning,  is  described.  During  titration, 
stirring  is  effected  by  rotating  the  titration  vessel. 

L.  S.  T. 

New  forms  of  micro-volumetric  apparatus. 
P.  Krumholz  (Mikrochem.,  1938,  25,  242 — 243). — 
Micro-pipettes  of  0-25 — 2  c.c.  capacity,  in  which 
contamination  from  the  finger  or  from  saliva  is 
avoided  by  means  of  an  adapter,  are  described. 
Measuring  flasks  of  2  c.c.  and  of  5 — 25  c.c.  capacity 
are  illustrated.  They  can,  with  advantage,  carry 
on  the  stem  three  marks  corresponding  with  known 
differences  of  vol,  L.  S.  T. 

Burettes  suitable  for  electrometric  micro¬ 
titrations.  I.  J.  Mika  (Mikrochem.,  1938,  25, 
109 — 123). — Data  concerning  the  performance  of  a 
burette  with  an  upper  tap,  of  the  type  described  by 
Benedetti-Pichler  (A.,  1928,  500),  and  one  with  a 
levelling  tube,  of  the  type  described  by  Flatt  (A., 
1935,  189),  are  recorded  and  discussed.  The  latter 
type  gives  accurate  vals.  and  permits  the  use  of  0*1 — 
0*2n.  solutions  in  the  titration.  The  use  of  the 
former  type  is  advisable  only  when  the  highest 
accuracy  is  not  required.  L.  S.  T. 

Prevention  of  sticking  of  burette  stopcocks. 
E.  E.  Maczkowske  (Ind.  Eng.  Chem.  [Anal.],  1939, 
11,  20). — Sticking  is  prevented  by  keeping  the 
stopcock  immersed  in  distilled  H20.  L.  S.  T. 

Mercury  control  for  capillary  burettes.  D.  L. 
Johnson  and  C.  L.  Shrewsbury  (Mikrochem.,  1939, 

26,  143 — 146).— A  plunger  type  of  control  for  the 

Rehberg  burette  utilises  leather  packing  boxes  to 
make  all  connexions  Hg-tight.  The  control  can 
support  a  Hg  column  >4  ft.  high  without  leakage  and 
still  affords  minute  control  over  the  rise  of  Hg  in  the 
capillary.  J.  W.  S. 

Micro-burette.  N.  G.  Heatley  (Mikrochem., 
1939,  26,  147 — 149). — In  the  simple  form  of  micro¬ 
burette  described  the  liquid  column  is  balanced  by  a 
negative  pressure  controlled  by  Hg  reservoirs.  In 
titration  use  is  made  of  the  fact  that  when  under 
moderate  pressure,  owing  to  the  surface  tension, 
liquid  leaves  the  burette  tip  only  when  this  is  immersed 
in  the  liquid  under  titration.  A  simple  mechanism 
for  raising  and  lowering  the  titration  table  so  as  to 
effect  this  control  is  described.  J.  W.  S. 

Drainage  of  viscosimeters  and  pipettes.  G. 
Jones  and  E.  Eerrell  (J.C.S.,  1939,  325 — 332; 
cf.  A.,  1937,  I,  584). — The  conclusion  that,  for  a 
given  surface  and  vol.  of  viscosimeter  or  pipette,  the 
total  vol.  of  after- drainage  X  outflow  time  oc  the 
kinematic  viscosity  of  the  liquid  is  now  shown  to  be 
independent  of  y  of  the  liquid  by  experiments  with  H20, 
1*46n-KC1,  MeOH,  and  BuaOH.  The  error  due  to 


XI 


GENERAL,  PHYSICAL,  AND  INORGANIC  CHEMISTRY. 


223 


incomplete  drainage  in  viscosimeters  and  pipettes, 
and  the  advantages  of  pipettes  having  the  shape  of 
a  double  cono  over  cylindrical  and  spherical  pipettes, 
are  discussed.  F.  H. 

Development  of  laboratory  technique.  P. 
P.  Wulee  (Chem.  Fabr.,  1938,  11,  432 — 435). — A 
review  of  progress  in  constructional  materials  and 
technique,  based  on  the  exhibits  at  Achema  VIII. 

R.  C.  M. 

Production  of  crystals  for  physical  measure¬ 
ments.  R.  Jouan  (Compt.  rend.,  1939,  208,  206 — 
207).- — Uniform  growth  of  seed  crystals  is  obtained  in 
an  oscillating  silk  bag  immersed  in  the  slightly 
supersaturated  solution.  A.  J.  E.  W. 

Suction  plant  for  fume  cupboards.  L.  C. 
Janse  (Chem.  Weekblad,  1939,  36,  85). — Fumes  are 
removed  by  blowing  a  jet  of  air  into  a  vertical  earthen¬ 
ware  pipe  to  prevent  corrosion  of  the  fan  blades. 

S.  C. 

Dropping  apparatus  for  high-pressure  and 
laboratory  work.  H.  Vollbrecht  and  F.  Geils- 
dore  (Chem.  Fabr.,  1938,  11,  549 — 551). — An  appar¬ 
atus  for  introducing  drops  of  liquid  into  apparatus 
in  which  reactions  are  being  carried  out  at  high 
pressure  is  described.  A.  J.  M. 

Differential  manometer  for  the  measurement 
of  small  pressure  differences.  G.  Rudolph  (Z. 
Physik,  1939,  111,  535 — 536). — Ft  bolometer  wires  are 
mounted  in  each  of  two  similar  vessels.  A  small 
current  is  passed  through  the  wires  in  series ;  small 
differences  in  pressure  between  the  two  vessels  result 
in  a  difference  in  resistance  of  the  two  wires  which  is 
determined  with  a  Wheatstone  bridge  and  galvano¬ 
meter.  The  apparatus  is  used  as  a  differential 
manometer  in  discharge  tube  investigations. 

H.  C.  G. 

Automatic  high-pressure  regulator.  H. 
Brendlein  (Chem,  Fabr.,  1938,  11,  440). — An 
electromagnetically  controlled  needle  reducing  valve 
is  operated  by  a  contact  manometer  through  a  relay 
with  a  Hg  switch.  R.  C.  M. 

Gas  generators.  R.  J.  Brooks  (J.  Chem. 
Educ.,  1939,  16,  27). — Two  glass  bottles,  one  con¬ 
taining  acid  and  the  other  the  solid  reactant,  are 
fitted  with  stoppers  and  suitable  glass  tubing,  and 
connected  in  an  inverted  position.  Generation  and 
flow  of  gas  are  controlled  by  means  of  pinch-cocks. 

L.  S.  T. 

Simple  gas  generator.  W.  Seidel  (Chem. 
Fabr.,  1938,  11,  408 — 409). — An  apparatus  providing 
a  regular  stream  of  gas  by  the  interaction  of  two 
liquids  is  described.  Its  capabilities  are  described  in 
connexion  with  the  prep,  of  Ha  from  cone.  H2S04  and 
cone.  HQ.  A.  J.  M. 

Hydrogen  sulphide  generator.  E.  E.  Chand¬ 
ler  (J.  Chem.  Educ.,  1939, 16,  34).  L.  S.  T. 

Jena  apparatus  glasses  and  new  apparatus 
prepared  from  them  for  distillation,  stirring, 
pK  determination,  and  filtration.  P.  H.  Praus- 
nitz  (Chem.-Ztg.,  1939,  63, 109 — 112). — The  chemical 
and  thermal  properties  of  the  new  Jena  apparatus 
glasses  are  described.  Various  new  forms  of  flasks, 
distillation  apparatus,  plates  for  drop  analysis, 


colorimeter  tubes,  stirring  apparatus,  glass  electrodes, 
funnels,  and  filters  manufactured  in  these  glasses  are 
described  and  illustrated.  J.  W.  S. 

Simplified  method  of  preparing  microscopic 
glass  spheres.  K.  Sollner  (Ind.  Eng.  Chem. 
[Anal.],  1939,  11,  48 — 19). — 02  laden  with  powdered 
glass  is  projected  through  a  flame  on  to  a  surface  of 
H20.  Perfect  spheres,  free  from  internal  strain,  of 
'“~0,5 — 50  g.  diameter  are  formed.  L.  S.  T. 

Apparatus  for  micro-sublimation.  B.  L. 
Clarke  and  H.  W.  Hermance  (Ind.  Eng.  Chem. 
[Anal.],  1939,  11,  50 — 53). — -Details  of  an  apparatus 
for  sublimation  over  longer  periods  arc  described  and 
illustrated.  L.  S.  T. 

Determination  of  density  differences  by  the 
flotation  temperature  method.  M.  Randall 
and  B.  Longtin  (Ind.  Eng.  Chem.  [Anal.],  1939,  11, 
44 — 46). — Details  of  construction  and  manipulation 
of  an  apparatus  in  which  the  flotation  temp,  is 
determined  to  within  0*005°  in  a  0*1 -ml.  sample  are 
given.  The  calculation  of  p  and  composition  from 
these  temp,  is  discussed,  and  the  design  of  a  special 
slide -rule  for  calculating  %  composition  from  the 
flotation  temp,  is  indicated.  L.  S.  T. 

Hygroscopic  substances  in  micro-analysis. 
I.  New  techniques  for  drying  and  weighing 
solids.  II.  Liquids.  H.  K.  Alber  (Mikrochem., 
1938,  25,  47 — 56,  167 — 181). — I.  Three  types  of 
hygroscopicity  are  differentiated  according  to  no.  of 
gg.  increase  in  wt.  per  min.  that  occurs  when  5  mg.  of 
the  substance  are  placed  on  the  microchemical  balance 
(cf.  Hayman,  A.,  1932,  921 ;  1938,  I,  161).  A  glass 
charging  tube  with  ground- on  cap,  and  a  metal  rack 
for  holding  two  of  these  tubes  in  the  Abderhalden 
dryer,  are  described.  With  this  apparatus  accurate 
H20  determinations  can  be  made,  even  with  highly 
hygroscopic  substances,  by  the  procedure  detailed. 
The  technique  of  transference  and  weighing  of  a  dried 
sample  for  the  determination  of  N  by  the  Dumas 
micro-method,  and  of  C  and  H,  and  a  routine  method 
for  the  ultimate  analysis  of  hygroscopic  solids  are 
detailed.  The  above  procedures  are  illustrated  by 
determinations  on  hygroscopic  substances  of  biological 
origin. 

II.  Six  drying  procedures,  viz.,  eg.  procedures  in 
micro-centrifuge  cones,  in  capillaries,  and  in  distilling 
flasks,  and  mg.  procedures  with  and  without  distill¬ 
ation,  and  with  a  weighing  bottle,  depending  on  the 
amount  and  nature  of  the  liquid,  and  on  the  drying 
agent,  are  described.  The  efficiencies  of  these  pro¬ 
cedures  are  shown  by  data  for  the  %  of  C,  H,  or  N 
determined  before  and  after  the  addition  of  5 — 10% 
of  H20  to  liquids  of  known  purity.  A  simple  technique 
for  the  automatic  filling  of  weighing  capillaries  with 
practically  complete  exclusion  of  atm.  H20  is 
described.  Factors,  such  as  evaporation,  adsorption 
by  the  drying  agent,  and  surface  attraction,  which 
lead  to  loss  of  material  in  micro -procedures  for 
drying  have  been  investigated.  The  use  of  KC103 
in  the  determination  of  S  by  Pregl’s  adsorption 
method  may  lead  to  low  results.  L.  S.  T. 

Indicator  of  carbon  monoxide  in  shafts. — See 
B.,  1939,  260. 
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Ultrafiltration.  III.  M.  Amat  and  J.  Duclaux 
(J.  Chim.  phys.,  1938,  35,  379—386;  cf.  A.,  1937,  I, 
584).— Filters  having  pores  of  diameter  0-02  may 
be  prepared  by  the  deposition  of  successive  thin 
layers  of  carborundum  of  graded  particle  size  on  a 
layer  of  sintered  glass.  Methods  of  determining 
porosity  of  such  filters  are  described.  The  advan¬ 
tages  of  SiC  over  collodion  filters  are  stability  and 
extremely  low  adsorption  as  shown  by  experiments 
with  several  solutions  of  dyes.  E.  H. 

Automatic  pouring  device  for  [use  in]  filtra- 
tions.  0.  Jantti  (Suomen  Kem.,  1939,  12,  A,  35 — 
36). — A  device  for  ensuring  a  continuous  feed  of 
liquid  to  the  filter  is  described.  M.  H.  M.  A. 

Tube  process  for  separation  of  liquids.  K. 
Clusius  and  G.  Dickel  (Naturwiss.,  1939,  27,  148 — 
149). — The  process  involving  thermo-diffusion  and 
thermo -siphon  action  used  for  the  separation  of 
gases  (A.,  1939, 1,  211)  can  be  applied  to  liquids  under 
suitable  conditions.  Odx-NaCl  gave  in  4  hr.  a 
3 -6-fold  increase  of  concn.  at  the  “  heavy  ”  end  with 
a  temp,  difference  between  the  walls  of  80°.  A 
selective  concn.  would  be  expected  in  solutions  of 
several  electrolytes.  A  C0Me2~H20  mixture  con¬ 
taining  originally  42*2  mol.-%  COMe2gave,  after  6  hr. 
and  a  temp,  difference  of  40°,  a  concn.  of  6*2  mol.-% 
COMe2  at  the  “heavy”  end.  In  spite  of  the  low 
mol.  wt.  of  H20  it  becomes  cone,  at  the  heavy  end, 
thus  confirming  the  association  of  H20.  A  mixture  of 
H20  and  D20  was  also  partly  separated.  A.  J.  M. 

Modification  of  Astruc’s  apparatus  for  hot 
extraction.  A.  Astruc,  J.  Giroux,  and  A.  Barthe 
(J.  Pharm.  Chim.,  1939,  [viii],  29,  145— 148).— An 
improved  apparatus  is  described  in  detail. 

W.  0.  K. 

Effect  of  certain  impingement  dust  sampling 
instruments  on  the  dust  particles.  E.  L.  Ander¬ 
son  (J.  Ind.  Hyg.,  1939,  21,  39 — 47). — Various  types 
of  impingement  sampling  apparatus  were  attached 
to  a  dust  chamber  and  the  particle  size  distribution 
was  compared  with  the  original  sample  of  dust  and 
with  a  settled  sample.  The  instrument  counts 
showed  a  higher  proportion  of  fine  particles.  Com¬ 
parison  of  particle  counts  with  the  calc.  no.  of  particles 
in  the  chamber  showed  that  the  instruments  gave  a 
higher  count  than  actually  existed.  It  was  concluded 
that  impingement  fractured  the  larger  particles. 

E.  M.  K. 

Air-driven  ultracentrifuge  for  molecular  sedi¬ 
mentation.  J.  Biscoe,  E.  G.  Pickels,  and  R.  W.  G. 
Wyckoef  (J.  Exp.  Med.,  1936,  64,  39— 45).— Con¬ 
structional  details  are  given.  Ch.  Abs.  (e) 

Electric  micro-Kjeldahl  heating  stand. 
Laboratory  Staff,  Dartington  Hall  Trustees 
(J.S.C.I.,  1939,  58,  80).— The  construction  of  a  heating 
stand  for  6  micro-Kjeldahl  flasks  from  A1  angle, 
asbestos  sheet,  infusorial  earth  insulating  blocks,  and 
nichrome  V  wire  is  described  and  illustrated. 

Glass  liner  for  high-pressure  hydrogenation 
bomb.  *  E.  B.  Hershberg  and  N.  Weiner  (Ind. 
Eng.  Chem.  [Anal.],  1939, 11,  93). — A  glass  container 
of  10 — 30  c.c.  capacity,  which  is  satisfactory  for 


lining  high-pressure  hydrogenation  bombs,  is  described 
and  illustrated.  L.  S.  T. 

Pirani  gauge.  M.  Scherer  (Compt.  rend.,  1939, 
208,  426 — 427). — Thermo-electric  effects  are  minim¬ 
ised  by  immersing  the  gauge  and  Wheatstone 
bridge  in  liquid  N2.  The  balancing  resistance  is  a 
second  similar  gauge,  the  ratio  arms  being  of  Ni 
ribbon.  A  10  mm.  deflexion  of  the  light-spot  is 
produced  by  a  pressure  change  of  10~7  mm.  (air). 

A.  J.  E.  W. 

Dropping  funnel  for  use  at  high  pressures. 
V.  M.  Galak  (J.  Appl.  Chem.  Russ.,  1938, 11,  1239— 
1241). — The  pressure  above  the  liquid  in  a  dropping 
funnel  is  equalised  with  that  in  the  flask  by  means  of  a 
side-tube.  R.  T. 

Apparatus  for  production  of  gaseous  ammonia. 
M.  A.  Popov  (J.  Appl.  Chem.  Russ.,  1938, 11,  1237— 
1238). — Apparatus  is  described.  R.  T. 

Determination  of  the  distribution  of  pore- 
sizes  in  a  porous  body.  N.  A.  Eigurovski  (Compt. 
rend.  Acad.  Sci.  U.R.S.S.,  1938,  20,  453-456).— 
The  method  described  depends  on  measurement  of 
the  rate  of  displacement  of  a  liquid  from  the  porous 
body  when  it  is  immersed  in  a  second  liquid.  A 
formula  relating  the  rate  of  displacement  to  the  pore- 
size  is  given,  and  measurements  of  the  displacement 
of  Et20  from  charcoal  by  EtOH  are  recorded. 

J.  A.  K. 

Simple  Knudsen  manometer.  S.  Werner  (Z. 
tech.  Physik,  1939,  20,  13—16).  0.  D.  S. 

Micro-extraction  apparatus  and  separating 
funnel.  B.  L.  Browning  (Mikroehem.,  1939,  26, 
54 — 55). — An  extractor  in  which  the  condensed 
solvent  drips  into  a  fritted  glass  funnel  containing 
the  material  to  be  extracted  is  described.  The 
apparatus  is  suitable  for  analysis  of  specks  isolated 
from  pulp  and  paper.  The  separating  funnel  com¬ 
prises  a  small  bulb  connected  at  the  upper  end  to  a 
tube  5  mm.  in  diameter  and  at  the  lower  end  to  a  bent 
capillary  tube.  Liquids  are  introduced  into  or 
removed  from  the  funnel  by  suction  or  pressure 
applied  to  the  wider  tube.  .  J.  W.  S. 

Apparatus  for  conducting  reactions  and 
extractions  in  special  atmospheres.  E.  W.  van 
Straten  and  W.  E.  Eyret  (Mikroehem.,  1939,  26, 
56 — 58).— An  apparatus  made  from  standard  equip¬ 
ment  which  permits  the  extraction  of  mixtures  of 
metals  with  their  oxides  with  aq.  NH3  in  an  atm. 
of  NH3  is  described.  Tests  show  that  Cu  and  Zn  are 
practically  unattacked  by  the  NH3  under  these 
conditions.  The  use  of  the  apparatus  in  the  deter¬ 
mination  of  S  as  Ag2S04,  formed  on  the  surface  of  Ag 
pellets,  is  suggested.  J.  W.  S. 

Electrically-driven  magnetically-supported 
vacuum-type  ultracentrifuge.  J;  W.  Beams  and 
S.  A.  Black  (Rev.  Sci.  Instr.,  1939,  10,  59 — 63). — 
The  ultra-centrifuge  described  is  supported  by  means 
of  an  electro-magnet  and  is  capable  of  precise  speed 
control.  E.  H. 

Spherical  ground  joints  for  vacuum  systems. 
S.  M.  Rubens  and  J.  E.  Henderson  (Rev.  Sci. 
Instr.,  1939,  10,  49 — 50).— A  spherical  or  ball-and- 
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socket  ground  joint,  suitable  for  prep,  of  an  asym¬ 
metric  Langmuir  probe  for  exploration  over  a  limited 
region  within  a  metal  discharge  chamber,  is  described. 
The  use  of  a  spherical  ground  joint  for  prep,  of  a 
multiple-way  stopcock  is  also  described.  F.  H. 

Determination  of  internal  volume  of  steel 
capillaries  for  measurements  with  gases.  J. 
Kaminsky  and  B.  E.  Blaisdell  (Rev.  Sci.  Instr., 
1939,  10,  57 — 58).— The  internal  vol.  of  steel  capill¬ 
aries,  obtained  from  measurements  of  mass  and  p 
of  contained  Hg,  is  3 — 6%  <  that  found  by  the  gas 
expansion  method,  which  is  the  correct  vol.  to  use  for 
measurements  with  gases.  The  smaller  val.  with  Hg 
is  explained  by  the  effect  of  scale  on  the  walls,  and  by 
fissures  in  the  walls  not  being  filled  with  Hg.  The 
internal  vol.  of  glass  capillaries  is  the  same  whether 
determined  by  the  Hg  or  gas  expansion  methods. 

F.  H. 

Simple  Couette  viscosimeter  with  thermostat 
device  ;  experiments  on  the  influence  of  an 
electric  field  on  the  viscosity  of  anisotropic 
liquids.  Y-  Bjornstahl  and  0.  Snellman  (Kol- 
loid-Z.,  1939, 86, 223 — 230). — Apparatus  for  vj  measure¬ 
ments  at  high  temp,  is  described,  tj  of  £)-azoxy- 
phenetole  at  different  field  strengths  has  been  deter¬ 
mined  and  a  relation  derived.  E.  S.  H. 

Theory  of  the  fractionation  of  gaseous  mix¬ 
tures  by  diffusion.  Characteristics  of  the  Hertz 
mercury-vapour  pump.  E.  Slumenthal  (Phil. 
Mag.,  1939,  [vii],  27,  341 — 369). — A  simplified  theory 
of  the  coeff.  and  the  velocity  of  fractionation  of 
Hertz’s  apparatus  for  the  fractionation  of  isotopic 
gases  by  diffusion  into  a  stream  of  Hg  vapour  is 
developed,  assuming  streamline  motion  of  the  vapour. 
The  theory  explains  the  decrease  in  rate  of  fraction¬ 
ation  at  high  velocities  of  the  vapour  stream.  The 


min.  of  fractionation,  observed  under  certain  experi¬ 
mental  conditions  at  moderate  velocities  of  the  vapour 
stream,  is  due  to  perfectly  regular  aerodynamic 
effects ;  means  of  overcoming  these  effects  are  given. 
The  influence  of  the  geometrical  dimensions  of  the 
apparatus,  and  the  pressure  and  the  diffusion  coeff.  of 
the  gas  in  the  apparatus,  on  the  coeff.  and  rate  of 
fractionation  is  discussed.  D.  F.  R. 

Vacuum  distillation.  B.  L.  Dunicz  (Ind.  Eng. 
Chem.  [Anal.],  1939,  11,  28). — An  apparatus  for 
collecting  fractions  without  interrupting  the  distill¬ 
ation  or  contaminating  the  fraction  with  grease  is 
described.  L.  S.  T. 

Micro- distillation  apparatus  with  receiver  for 
distilling  under  reduced  pressure.  S.  A. 
Shrader  and  J.  E.  Ritzer  (Ind.  Eng.  Chem.  [Anal.], 
1939,  11,  54 — 55). — Details  of  an  all-glass  apparatus 
for  distilling  liquids  (0*5 — 2  g.)  of  high  b.p.  are  given. 
The  receiver  permits  collection  of  several  fractions 
of  the  distillate  without  interrupting  the  pressure 
under  which  distillation  is  performed.  Tests  on  a 
1  :  1  mixture  of  octoic  acid  and  z\soamyl  salicylate 
are  recorded.  L.  S.  T. 

[Laboratory]  experiment  on  liquid-vapour 
equilibrium  for  a  two- component  system.  A.  A. 
Vernon  (J.  Chem.  Educ.,  1939,  16,  20 — 21). — 
Details  for  determining  the  b.p.-composition  diagram 
for  the  system  H20-HC02H  are  given.  L.  S.  T. 

Justus  Liebig,  May  14th,  1803 — April  18th, 
1873.  E.  Berl  (J.  Chem.  Educ.,  1938,  15,  553— 
562).  L.  S.  T. 

Methods  of  fire-making  used  by  early  man. 
W.  N.  Watson  (J.  Chem.  Educ.,  1939, 16,  36—45).— 
Numerous  methods  are  described  and  illustrated. 

L.  S.  T. 
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Chemical  and  physico-chemical  analysis  of 
sulphuretted  water  of  Mariori  (Salerno).  C.  la 
Rotonda  and  G.  Petrosini  (Annali  Chim.  Appl., 
1938,  28,  513 — 524). — Data  are  tabulated  and 
discussed.  F.  O.  H. 

Oceanographic  investigations  of  Bering  Sea 
and  Bering  Strait.  C.  A.  Barnes,  T.  G.  Thompson, 
and  F.  A,  Zeusler  (Trans.  Amer.  Geophys.  Union, 
1935,  258— 264).— The  [P04'"]  and  [Si03'/]  in  the 
surface  waters  are  in  southern  portions  of  the 
N.  Pacific,  but  N02'  vals.  were  normal.  02  and  N02' 
vals.  are  correlated.  Nutrient  salts  were,  in  general, 
in  lower  concns.  in  the  southern  waters  of  the  N. 
Pacific.  Ch.  Abs.  (e) 

Cause  of  the  high  acidity  in  natural  waters, 
especially  in  brines.  L.  ,G.  M.  Baas  Becking 
(Proc.  K.  Akad.  Wetensch.  Amsterdam,  1938,  41, 
1074 — 1085). — -The  high  acidity  of  natural  waters  is 
attributed  to  geochemical  and  biological  factors. 

W.  R.  A. 

Lake  Mosher.  V.  I.  Nikolaev  and  N.  E.  Sali- 
schtscheva  (J.  Appl.  Chem.  Russ.,  1938,  11,  1233 — 
1236). — Analytical  data  are  recorded.  The  high  B203 


content  of  the  tributaries  of  the  lake  suggests  the 
presence  of  B  deposits  in  their  vicinity.  R.  T. 

Variability  in  mineral  composition  of  the 
water  of  certain  rivers  of  the  U.S.S.R.  F.  F. 
Selivanov  (J.  Appl.  Chem.  Russ.,  1938,  11,  1197 — 
1216). — Analytical  data  are  recorded.  R.  T. 

Strontium  as  a  chemical  indicator  [of  the 
origin  of  certain  natural  brines],  V.  I.  Nikolaev 
and  S.  K.  Kalinin  (Compt.  rend.  Acad.  Sci.  U.R.S.S., 
1938,  20,  465 — 466). — Brines  derived  from  Permian 
salt  deposits  contain  >0*02%  Sr,  whilst  concns, 
<0*01%  are  characteristic  of  Caspian  deposits. 

J.  A.  K. 

Benld  meteorite,  Illinois  No.  2.  B.  H.  Wilson 
(Science,  1939,  89,  34 — 35). — The  wt.,  1770-5  g.,  the 
sp.  gr.,  3-69,  and  the  appearance  indicate  this 
meteorite  to  be  a  typical  aerolite.  -L.  S.  T. 

Gases  in  rocks,  and  related  problems.  E.  S. 
Shepherd  (Amer.  J.  Sci.,  1938,  [v],  35,  A,  311 — 351). 
Analyses  of  volcanic  gases  and  gases  obtained  from 
lavas  are  recorded.  In  all  cases  the  gases  contain  a 
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preponderance  of  H20  (about  80%) ;  notable  amounts 
of  raro  gases  or  hydrocarbons  are  absent.  E.  S.  H. 

Genesis  of  iron  deposits  on  the  right  hank 
of  the  Red  River  (Tonkin).  J.  H.  Hofeet  (Compt. 
rend.,  1939,  208,  112-114).  A.  J.  E.  W. 

Titaniferous  magnetites  of  the  San  Gabriel 
Mountains,  Los  Angeles  Co.,  California.  W.  W. 
Moorhotjse  (Econ.  Geol.,  1938,  33,  737 — 748). — 
Microscopical  investigation  of  the  titaniferous  mag¬ 
netite  ores,  which  are  composed  mainly  of  titaniferous 
magnetite,  pyroxene,  and  apatite,  indicates  a  late 
magmatic  or  dcuteric  origin  rather  than  pyrogenetic. 

^  L.  S.  T. 

Origin  and  genesis  of  the  Oxford  iron  ore  of 
Neuvizy  (Ardennes).  A.  Bonte  (Compt.  rend., 
1939,  208,  452 — 454).  A.  J.  E.  W. 

Classification  and  nomenclature  of  igneous 
rocks.  II.  F.  Loewinson-Lessing  (Compt.  rend. 
Acad.  Sci.  U.R.S.S.,  1938,  21,  129— 133).— The 
parallelism  of  intrusive  and  effusive  rocks  is  con¬ 
sidered  in  connexion  with  the  andesites  and  trachytes. 
The  essential  difference  between  andesites  and  basalts 
lies  in  the  fact  that  the  former  are  neutral  rocks 
derived  from  a  basic  magma.  They  may  be  termed 
apomagmatic  in  distinction  to  basalt  which  is  ortho- 
magmatic.  Trachytes  should  not  be  parallelised 
with  syenites,  which  are  not  derived  from  a  syenitic 
magma,  but  from  an  acid  or  basic  magma  by  processes 
of  assimilation  or  differentiation.  The  origin  and 
genetic  connexions  of  the  syenites  are  discussed. 
The  origin  of  the  high  Na  content  of  spilites  is  con¬ 
sidered.  A.  J.  M. 


Albite  trends  in  rocks  of  the  Piedmont.  E. 
Ingerson  (Amer.  J.  Sci.,  1938,  [v],  35,  A,  127 — 141). — 
The  albite  trends  in  the  Port  Deposit  granodiorite 
complex  and  associated  rocks  are  not  relict  structures, 
but  are  controlled  by  the  lattice  of  the  felspar  grains. 

E.  S.  H. 

Evidence  of  the  intrusion  temperature  of 
peridotites.  R.  B.  Sosman  (Amer.  J.  Sci.,  1938, 
[v],  35,  A,  353 — 359). — Experiments  on  heating  a 
coke  inclusion  in  peridotite  and  analysis  of  the 
inclusion  for  H,  0,  and  N  indicate  that  the  max.  temp, 
reached  by  the  coke  was  440 — 520°.  The  intrusion 
temp,  of  the  peridotite  was  probably  >600°. 

E.  S.  H. 

Concentration  of  the  less  familiar  elements 
through  igneous  and  related  activity.  E.  G. 
Zies  (Amer.  J.  Sci.,  1938,  [v],  35,  A,  385 — 404). — A 
review.  E.  S.  H. 


Lavas  of  the  African  Rift  Valleys  and  their 
tectonic  setting.  N.  L.  Bowen  (Amer.  J.  Sci., 

1938,  [v],  35,  A,  19 — 33). — Analytical  results  indicate 

many  exceptions  to  the  general  tendency  towards 
preponderance  of  K  in  the  Western  Rift  and  Na  in  the 
Eastern  Rift.  The  lack  of  definite  relations  between 
lava  chemistry  and  tectony  in  the  Rift  Valleys  is 
emphasised.  E.  S.  H. 

Mineralogical  study  of  the  French  coast  of 
Somaliland.  E.  A.  de  La  Rve  (Compt.  rend., 

1939,  208,  291—292). — Basaltio  and  rhyolitic  deposits 
rich  in  zeolites,  calcite,  and  siliceous  minerals  are 
described.  Cu,  Au,  and Mn  also  occur.  A.  J.  E.  W. 


Existence  of  pleochroic  halos  in  certain 
gneisses  from  the  Algerian  Massif,  and  its 
geological  consequences.  L.  Royer  (Compt. 
rend.,  1939,  208,  448 — 450). — The  occurrence  of  0*03- 
mm.  halos  is  described  and  discussed.  It  is  deduced 
that  the  rocks  are  of  primary  origin  (possibly  pre- 
Cambrian),  and  that  their  temp,  has  not  exceeded 
600—800°.  A.  J.  E.  W. 

Rare  metal  mineralisation  in  the  S.E.  part  of 
mountainous  Altai.  G.  D.  Afanasiev  (Compt. 
rend.  Acad.  Sci.  U.R.S.S.,  1938,  21,  47—49).— 
Co-Ni  mineralisation  is  developed  in  zones  of  hydro- 
thermal  alteration  of  schists  up  to  1 — 2  m.  thick 
impregnated  with  Co  and  Ni  sulphoarsenides.  Cob- 
altite,  smaltinc,  erritrine,  annabergite,  chalcopyrite, 
arsenopyrite,  and  ilmenite,  associated  with  ankerite, 
quartz,  chlorite,  tourmaline,  fluorite,  scapolite,  actino- 
lite,  biotite,  muscovite,  and  apatite,  are  found.  W-Mo 
mineralisation  is  found  in  the  scarn  zone  of  the  Atuurgol 
intrusion  as  molybdenite,  scheelite,  chalcopyrite, 
pyrrhotine,  arsenopyrite, .  and  rarely  Au,  together 
with  garnet,  epidote,  scapolite,  diopside-gedenbergite, 
vesuvianite,  orthite,  calcite,  etc. ;  the  Mo  content 
is  0-07%  and  W  0-03%.  Ta  occurs  as  columbite 
associated  with  tourmaline,  black  Li  mica,  and  fluorite. 

F.  J.  L. 

Physicochemical  properties  of  Indian  ben¬ 
tonites.  I.  N.  C.  Sen-Gxjpta  (J,  Indian  Chem. 
Soc.,  1938,  15,  559 — 565). — Seven  bentonites  were 
examined  with  reference  to  composition,  base  satur¬ 
ation  capacity  and  exchangeable  cations,  swelling, 
thixotropy,  and  vol.  and  velocity  of  sedimentation 
in  distilled  H20.  C.  R.  H. 

Crystallographic  studies  of  sulpho-salts  : 
baumhauerite,  meneghinite,  jordanite,  dia- 
phorite,  freieslebenite.  C.  Palache  [with  W.  E. 
Richmond  and  H.  Winchell]  (Amer.  Min.,  1938,  23, 
821 — 836). — Crystallographic  data  for  baumhauerite, 
Pb4As6S7,  a  :b  :  c  =  1*3687  :  1  :  0-9472,  p  97°  17',  are 
recorded.  Meneghinite,  a  :  b  :  c  =  0*4736  :  1  :  0*1715, 
has  (X-ray)  a0  11*29,  b0  23*78,  c04*12  a.,  giving  a  ratio 
for  a0  :  b0  :  c0  in  agreement  with  the  above.  The  vol. 
of  the  unit  cell  is  1103  A.3,  giving  4162  for  the  mol.  wt. 
The  formula  Pb13Sb7S23  should  replace  the  accepted 
formula  Pb4Sb2S7.  Jordanite,  p  6*32,  has  a  :  b  :  c  = 
0*2354 :  1  :  0*1397,  p  93°  53',  with  (X-ray)  a0  7*529, 
60  31-S7,  c0  4*421  a.,  p  93°  59';  the  vol.  of  the  unit 
cell  is  1058*1  a.3,  giving  a  mol.  wt.  of  4103*2.  The 
formula  Pb14As7S24  or  Pb13As7S23  should  replace  the 
accepted  formula  Pb4As2S7.  New  morphological  data 
recorded  for  diaphorite  from  Freiberg  give  a  :  b  :  c  = 
0*4953  :  1  :  0*1840.  A  Weissenberg  study  gives  a0 
15*83,  b0  32*23,  c0  5*89  a.,  vol.  of  the  unit  cell  3007  A.3, 
and  mol.  wt.  10,879  (pob8.  5*97) ;  space-group 
D\\  {Cmma).  The  formula  is  Ag3Pb2Sb3S8  with  8 
mols.  per  unit  cell.  Freieslebenite,  Ag5Pb3Sb5S12, 
from  Hiendelencina,  Spain,  has  a  :  b  :  c  =  0*5871  :  1  : 
0*9277,  p  92°  14',  a0  7*53,  60  12*79,  c0  5*88  a.,  vol.  of 
unit  cell  567  a.3,  mol.  wt.  2145 ;  space-group 
Cl  (PZJn).  L.  S.  T. 

Coexistence  of  tungsten  and  gold  in  the 
mineralised  zone  of  Salsigne-Villaniere  (Aude). 
H.  Vincienne  (Compt.  rend.,  1938,  207,  1114 — 1115). 
— A  general  review.  W.  R.  A. 
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Intensity  ratios  of  Stark  effect  components  of 
hydrogen  lines.  II.  Influence  of  conditions  of 
excitation  on  the  intensity  ratios.  N.  Hyde  (Z. 
Physik,  1939,  111,  683—707;  cf.  A.,  1938,  I,  336). 
— Theoretical.  A  continuation  of  earlier  work. 

L.G.  G. 

Astrophysical  consequences  of  metastahle 
levels  in  hydrogen  and  helium.  0.  Struve,  K. 
Wurm,  and  L.  G.  Henyey  (Proc.  Nat.  Acad.  Sci., 
1939,  25,  67 — 73). — The  influence  of  electron  pressure 
on  the  lifetime  of  the  metastable  levels  2 S  of  H*  and 
2 1S  of  He  is  shown  to  be  sufficient  to  account  for  the 
observation  of  absorption  in  the  spectra  of  the  Orion 
nebula  of  lines  arising  from  the  latter  but  not  from 
the  former  level.  0.  D.  S. 

High-frequency  glow  discharge  in  hydrogen 
excited  through  internal  electrodes.  G.  W.  Fox 
and  N.  T.  Burdine.  High-frequency  glow  dis¬ 
charge  with  internal  electrodes .  N.  T.  Burdine 
(Iowa  State  Coll.  J.  Sci.,  1938,  13,  21— 26,  52— 53). 
— The  effect  of  pressure  and  frequency  on  the  intensity 
in  the  Balmer  series  excited  by  alternating  fields  of 
X6 — 32  m.  has  been  examined.  For  each  line  there 
is  an  optimum  pressure  and  one  or  more  favourable 
frequencies  of  excitation.  L.  J.  J. 

Nitrogen  forbidden  line  2P  4S  in  the  auroral 
spectrum.  It.  Bernard  (Physical  Rev.,  1939,  [ii], 
55,  511). — The  coit.  X  of  the  line  previously  reported 
(cf.  A.,  1938, 1,  423)  is  3466-5±l  a.,  in  good  agreement 
with  the  val.  3466*6  a.  deduced  from  the  ionisation 
potential  14*48  v.  of  Ni.  The  results  of  other  investi¬ 
gators  are  discussed.  N.  M.  B. 

Polarisation  of  the  green  line  (5577*3  A.)  in  the 
light  of  the  night  sky.  I.  A.  Chrostikov  (Compt. 
rend.  Acad.  Sci.  U.R.S.S.,  21,  322— 324).— The  at.  0 
line,  5577*3  a.,  in  the  light  of  the  night  sky  from  the 
region  of  the  Pole  star  is  found  to  be  polarised  to  the 
extent  of  about  12%.  This  is  contrary  to  the  photo¬ 
chemical  theory  of  Chapman.  H.  C.  G. 

Spectrum  of  argon  IV.  A.  B.  Rao  (Indian  J. 
Physics,  1938,  12,  399 — 105). — The  spectrum  of  A  iv 
has  been  extended  into  the  visible  and  near  ultra¬ 
violet.  Prominent  terms  due  to  the  4 p,  4 d  configur¬ 
ation  have  been  detected  and  about  30  lines  have  been 
newly  classified.  W.  R.  A. 

Explosion  luminosities.  H.  Muraour,  A. 
Michel-L£vy,  and  J.  Rouvillois  (Compt.  rend.,  1939, 
208,  508 — 510). — Flashes  of  high  luminosity  are  ob¬ 
tained  by  detonation  of  shattering  explosives  in 
A  ;  much  lower  intensities  are  observed  in  air,  He, 
and  C02.  Detonation  is  essential,  normal  combustion 
of  the  explosive  giving  low  luminosities  in  all  the 


above  gases.  Experiments  with  a  Vieille  “  erosion 
bomb  ”  indicate  that  the  occurrence  of  spectrum  lines 
originating  from  a  conical  metal  orifice  (cf.  A.,  1938, 
I,  378)  is  not  due  to  a  simple  erosion  effect. 

A.  J.  E.  W. 

Sodium-like  spectra  of  potassium,  calcium, 
and  scandium.  P.  G.  Kruger  and  L.  W.  Phillips 
(Physical  Rev.,  1939,  [ii],  55,  352 — 357 ;  cf.  A.,  1938, 
I,  165). — Identifications  and  classifications  of  Kix, 
Ca  x,  and  Sc  xi  lines  are  tabulated.  Calc,  and  ob¬ 
served  second  differences  are  compared,  and  are 
shown  to  depend,  to  a  first  approximation,  only  on  the 
total  quantum  nos.  of  the  initial  and  final  states. 
Application  of  the  const,  second  difference  law  to 
ionisation  potentials  is  indicated.  N.  M.  B. 

Zeeman  effect  and  Paschen-Back  effect  in 
powerful  magnetic  fields.  P.  L.  Kapitza,  P.  G. 
Strelkov,  and  E.  I.  Lauerman  (Bull.  Acad.  Sci. 
U.R.S.S.,  1938,  Ser.  Phys.,  326— 327).— The  magnetic 
separation  of  lines  belonging  to  the  principal  sharp 
series  and  the  subordinate  series  of  Ca,  Be,  Zn,  Cd, 
and  Hg  was  investigated,  using  a  field  of  327  k-gauss 
Fields  calc,  from  different  lines  on  the  same  spectro¬ 
gram  give  an  equal  field  val.  agreeing  with  indepen¬ 
dent  electromagnetic  observations.  The  anomaly 
formerly  observed  in  the  Zeeman  effect  with  Zn  was 
due  to  confusion  of  Zn  and  Cu  lines.  The  initial  stage 
of  the  Paschen-Back  effect  in  the  Zn  triplet  23P — 
2 3aS  was  observed  in  a  field  of  ~300  k-gauss.  The 
effect  was  studied  in  the  Be  doublet  tz2S — 2P 
(X  3132  a.)  up  to  300  k-gauss,  the  observed  splitting 
agreeing  well  with  the  calc.  val.  A.  J.  M. 

Forbidden  lines  of  Fe  vn  in  the  spectrum  of 
Nova  KR  Pictoris  (1925).  I.  S.  Bowen  and  B. 
Edl£n  (Nature,  1939,  143,  374). — 3 d2  levels  obtained 
from  the  vac.  spark  spectrum  of  Fe  are  tabulated. 
The  calc.  XX  of  the  forbidden  transitions  between  these 
terms  are  also  given ;  they  correspond  with  lines  of 
hitherto  unknown  origin  in  the  visible  spectrum  of  the 
late  stages  of  Nova  Pictoris.  L.  S.  T. 

Effect  of  sodium,  potassium,  and  lithium  salts 
introduced  into  the  flame  on  the  intensity  of  the 
rubidium  line.  T.  Borovik-PvOMANOVA  (Compt. 
rend.  Acad.  Sci.  U.R.S.S.,  1938,  21,  328—331).— 
Photographs  of  the  7947  and  7800  a.  Rb  lines  from 
COMe2  vapour-air  flame  source  show  a  weakening  in 
intensity  on  admixture  of  NaCl,  NaBr,  Nal,  and  LiCl 
with  the  Rb  salts.  KC1,  NaF,  and  Na2S04  produce  a 
negligible  effect.  The  degree  of  weakening  is  correl¬ 
ated  with  the  heat  of  formation  of  the  salt  added. 

L.  G.  G. 
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Zeeman  effect  with  caesium.  S.  E.  Frisch  (Bull. 
Acad.  Sci.  U.R.S.S.,  1938,  S6r.  Phys.,  327—328).— 
The  Zeeman  effect  with  the  absorption  lines  of  the 
principal  series  of  Cs,  Rb,  and  Na  has  been  investig¬ 
ated.  With  the  Cs  i  line  X  4593*2  a.  and  a  field  of 
17,800  gauss,  forbidden  components  were  found 
near  Av  =  Av0  (tt)  and  Av  =  :L§Av0  (CT)>  an(l  f°r 
the  line  X  4555*3  a.  near  Av  =  ±$Av0  (tz)  and  Av  — 
rt^v0)It:^Av0  (a).  Similar  forbidden  components 
were  found  with  the  lines  Cs  i  X  8521*1,  Rb  I  X  7800*3, 
and  Na  i  X  5889*96  a.  They  were  not  found  with  the 
K  resonance  lines,  as  the  hyperfine  structure  is  too 
narrow.  Asymmetry  in  the  position  of  some  of  the 
forbidden  components,  and  in  the  intensity  of  the 
ordinary  Zeeman  components,  was  observed. 

A.  J.  M. 

Intensity  of  spectrum  lines  in  the  gas  dis¬ 
charge.  V.  A.  Fabrikant  (Bull.  Acad.  Sci.  U.R.S.S., 
1938,  S6r.  Pkys.,  305 — 322). — The  abs.  intensities  of 
spectral  lines  calc,  on  the  basis  of  elementary  at.  consts. 
and  electrical  data  coincide  with  the  vals.  obtained 
by  experiment.  The  1850  a.  line  plays  an  important 
part  in  the  radiation  of  the  low-pressure  discharge  in 
Hg.  The  quenching  of  spectral  lines  by  collisions  of 
the  second  kind  has  been  quantitatively  investigated. 
The  low-pressure  discharge  radiation  of  Hg  vapour  is 
a  black-body  radiation.  The  factors  determining  the 
shape  of  lines  in  the  high-pressure  discharge  have 
been  examined.  A.  J.  M. 

Continuous  spectrum  of  mercury  arc.  W. 

Elenbaas  (Pkysica,  1939,  6,  299 — 302). — The  dis¬ 
crepancy  between  the  measured  intensity  and  that 
calc,  by  Unsold’s  formula  (A.,  1938,  I,  50)  can  be 
accounted  for  by  the  uncertainty  of  the  data  required 
for  the  calculation.  L.  J.  J. 

Measurement  of  spectrum  line  intensities  by 
the  anomalous  dispersion  method,  G.  S.  Kvater 
(Bull.  Acad.  Sci.  U.R.S.S.,  1938,  Ser.  Pliys.,  301— 
304). — The  anomalous  dispersion  of  T1  vapour  was 
investigated  and  the  intensities  (/)  and  transition 
probabilities  for  the  lines  3776  and  5350  A.  were 
obtained.  /3776  and  /5350  are  0*0414  and  0*435,  re¬ 
spectively,  using  Wartenberg’s  data  for  the  v.p.  of 
Tl.  An  equation  connecting  v.p.  with  temp,  over  the 
range  612 — 1063°  was  obtained.  The  heat  of  vaporis¬ 
ation  of  Tl  at  0°  k.  was  calc,  to  be  43,300  g,-cal.  The 
/  vals.  obtained  are  compared  with  those  of  other 
workers,  and  discrepancies  are  explained.  Investig¬ 
ation  of  the  distribution  of  Tl  atoms  in  the  6?f2  and 
6^f2  states  shows  that  there  is  a  Boltzmann  distribu¬ 
tion.  Optical  measurements  give  the  ratio  of  the 
universal  consts.  hjh  —  4*82  x  10-11.  A.  J.  M. 

General  solution  for  the  equations  of  natural 
line  breadth.  L.  Spitzer,  jun.  (Physical  Rev.,  1939, 
[ii],  55,  361—364). — Mathematical.  A  rigorous  solu¬ 
tion  of  the  Dirac  radiation  equations  for  a  single 
radiative  transition  between  two  at.  states  gives 
formulae  valid  for  any  appropriate  variation  with 
frequency  both  of  density  of  light  quanta  and  of  the 
matrix  component  for  the  transition.  The  usual  oo 
at  high  frequencies  is  eliminated  naturally.  Applic¬ 
ations  for  an  absorption  or  emission  line  are  given. 

N.  M.  B. 


Primary  characteristic  of  the  Townsend  dis¬ 
charge  in  rare  gases.  H.  Buttner  (Z.  Pkysik, 
1939,  111,  750 — 769). — The  dependence  of  the  slope 
of  the  characteristic,  and  its  magnitude,  on  pressure 
and  electrode  separation  in  rare  gases  and  their 
mixtures  is  examined.  L.  G.  G. 

Sparking  potentials  at  low  pressures.  R.  B. 
Quinn  (Physical  Rev.,  1939,  [ii],  55,  482—485).— 
A  special  tube  is  described  by  means  of  which  sparking 
potentials  were  measured  at  gas  pressures  <  the 
Paschen  crit.  val.  on  air,  C02,  H2,  and  He  up  to  24'kv. 
with  Ni  electrodes,  and  on  air  with  a  stainless  steel 
cathode.  Results  are  compared  with  available  data 
(cf.  Cerwin,  A.,  1935,  138),  and  from  the  equations  for 
the  straight  portions  of  the  sparking  potential  curves 
the  no.  of  electrons  released  by  the  cathode  per 
positive  ion  impact  is  calc,  by  Dempster’s  method  (cf. 
A.,  1934,  1282).  N.  M.  B. 

Transition  from  coronal  discharge  to  other 
forms  of  electrical  discharge  in  gases.  N.  A. 
Kaptzov  (Bull.  Acad.  Sci.  U.R.S.S.,  1938,  S6r.  Phys., 
441 — 452). — Experiments  in  air  at  room  temp,  and 
1  atm.,  which  confirm  the  author’s  theor}'  of  the 
dependence  of  sparking  potential  between  concentric 
cylinders  on  their  dimensions,  are  described. 

L.  J.  J. 

Ignition  of  the  electric  discharge  in  gas. 
G.  A.  Tjagunov  (Bull.  Acad.  Sci.  U.R.S.S.,  1938,  S£r. 
Phys.,  453 — 158). — Theoretical.  L.  J.  J. 

Distribution  of  electron  velocities  in  gas 
discharge  tubes.  B.  I.  Davidov  (Bull.  Acad.  Sci. 
U.R.S.S.,  1938,  Ser.  Phys.,  464 — 166) . — See  A. ,  1938, 
I,  167.  L.  J.  J. 

Study  of  plasma  by  the  method  of  its  disturb¬ 
ance  by  the  magnetic  field.  G.  V.  Spiyak  and 
E.  M.  Reichrudel  (Bull.  Acad.  Sci.  U.R.S.S.,  1938, 
Ser.  Phys.,  479 — 494). — Interpretation  of  probe 
characteristics  and  the  effect  of  magnetic  fields  on 
them  are  discussed.  L.  J.  J. 

Limits  of  applicability  of  the  theory  of  low- 
pressure  plasma.  B.  N.  Klarpeld  (Bull.  Acad. 
Sci.  U.R.S.S.,  1938,  Ser.  Phys.,  495— 504).— The 
theory  of  Langmuir  and  Tonks  gives  agreement  with 
experiment  only  at  pressures  <0*01  mm.  Hg.  The 
ionisation  capacity  of  electrons  is  independent  of  the 
current  at  pressures  >0*001  mm.  Hg ;  at  higher 
pressures  it  increases  with  the  current.  L.  J.  J. 

Some  processes  at  discharge  ignition  in  the 
gasotron.  N.  D.  Morgulis  and  M.  D.  Gabovitsch 
(Bull.  Acad.  Sci.  U.R.S.S.,  1938,  Ser.  Phys.,  504 — -508). 
— The  effects  of  feeding  tension,  pressure,  and  wall 
effects  on  the  discharge  potential  of  Hg  gasotrons  at 
high  voltages  have  been  examined.  The  ignition 
peak  is  found  only  where  a  negative  charge  can 
accumulate  on  the  walls,  and  the  peak  diminishes  with 
increasing  pressure.  L.  J.  J. 

Discharge  in  vapours  of  mercury  at  pressures 
above  atmospheric.  A.  M.  Sohemaev  (Bull.  Acad. 
Sci.  U.R.S.S.,  1938,  Ser.  Pl^s.,  509 — 512). — Increased 
efficiency  is  shown  to  result  from  the  use  of  super- high 
Hg  pressure  in  lighting  lamps.  L.  J.  J. 
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Variations  in  the  colour  of  the  night  sky. 
R.  Grandmontagne  (Compt.  rend.,  1939,  208,  754 — 
755). — A  curve  showing  the  variation  over  a  21 -month 
period  of  the  ratio  of  the  intensities  in  the  spectral 
regions  5850 — 6800  and  5850 — 9000  a.  is  given;  this 
curve  illustrates  the  changes  in  the  energy  distribution 
at  the  red  end  of  the  spectrum.  A.  J.  E,  W. 

Red  bands  of  cyanogen  in  the  spectrum  of  the 
night  sky.  G.  Dejardin  (Compt.  rend.,  1939, 
208,  751 — 753). — Bands  in  the  sky  spectrum  are 
shown  to  correspond  with  superimposed  systems  of 
ON  (2n^32)  and  active  N.  A.  J.  E.  W. 

Wave-lengths  in  the  spectrum  of  Antares. 
D.  N.  Davis  (Astrophys.  J.,  1939,  89,  41 — 83). — XX, 
intensities,  and  identifications  of  lines  in  the  region 
3600 — 6600  a.  are  tabulated.  L.  S.  T. 

Excitation  of  nebular  lines .  J.  Kaplan  (Nature, 
1939, 143, 164—165 ;  cf.  A.,  1938, 1,  590).  L.  S.  T. 

Origin  of  type  B  coloration  in  the  aurora 
borealis.  R.  Bernard  (Compt.  rend.,  1939,  208, 
824 — 826). — Six  spectrograms  of  red  auroral  spectra 
(type  B)  show  enhancement  of  the  bands  of  the  first 
positive  system  of  N2  in  the  yellow-red  region  in 
agreement  with  previous  observations  of  Vegard,  but 
contary  to  the  conclusions  of  Harang.  W.  R.  A. 

Atomic  lines  in  the  auroral  spectrum.  J. 
Kaplan  (Nature,  1939,  143,  278 — 279). — A  criticism 
(cf.  A.,  1938,  I,  589).  L.  S.  T. 

Law  of  interstellar  absorption.  O.  A.  Mel¬ 
nikov  (Bull.  Acad.  Sci.  U.R.S.S.,  1938,  S6r.  Phys., 
329 — 330). — Comparison  of  the  energy  distribution  in 
the  spectra  of  near  and  distant  stars  indicates  the 
presence  of  absorbing  and  scattering  media  in  the 
interstellar  space.  The  absorption  coeff.  (&)  of  the 
interstellar  medium  can  be  calc,  h  oc  X-1  for  XX  in 
the  photographic  region,  and  oc  X-4  in  the  far  infra-red. 

A.  J.  M. 

Sunspot  spectra.  H.  D.  Babcock  (Proc.  Nat. 
Acad.  Sci.,  193S,  24,  525 — 527). — Using  a  spectro¬ 
graph  of  dispersion  — 2*4  a.  per  mm.  and  exposures 
times  of  2  hr.,  sunspots  have  been  photographed  with 
Eastman  1Z  plates  hypersensitised  with  NH3  over  the 
range  10,000 — 11,200  a.  Lines  of  the  Paschen  series 
of  H2  are  weakened.  The  effects  on  lines  of  C,  0,  S, 
P,  Mg,  Si,  Sr+,  Ba+,  Ca,  Fe,  Cr,  Ni,  and  Ti  are  dis¬ 
cussed.  Cs  lines  were  not  observed.  Some  measure¬ 
ments  in  the  ultra-violet  to  3100  a.  are  discussed, 
particularly  lines  due  to  OH,  NH,  CN,  Nr,  Ti,  V,  Cd, 
Rh,  Rn,  and  Pd.  There  is  no  evidence  of  TI. 

W.  R.  A. 

Photographs  of  the  short-wave  optical  spectral 
lines  with  a  bent  crystal  as  grating.  H.  Flem- 
berg  (Z.  Physik,  1939,  111,  747- — 749). — By  means 
of  an  X-ray  spectrograph  with  a  bent  mica  grating, 
converted  for  use  with  a  spark  source,  five  lines  of 
"XX  16*807  a.  (F  vm),  15*012  and  17*051  a.  (Fe  xvn), 
18*497  a.  (Cr  xv),  and  16*951  a.  (intercombination  in 
F  spectra)  have  been  photographed.  L.  G.  G. 

Contact  potential  of  nickel.  R.  C.  L.  Bos- 
worth  (Trans.  Faraday  Soc.,  1939,  35,  397—402; 
cf.  A.,  1937,  I,  599).— Clean  and  smooth  Ni  surfaces 
are  obtained  by  distillation  on  to  an  outgassed  W 


filament,  the  thickness  of  the  deposit  being  calc,  from 
resistance  measurements.  V.p.  of  Ni  between  1320° 
and  1540°  k.  are  calc.  A  deposit  of  Na  on  the  Ni 
behaves  similarly  to  one  on  W,  vals.  of  the  dipole 
moment  obtained  from  the  contact  p.d.  being  sub¬ 
stantially  the  same  as  for  Na  on  W.  The  work  func¬ 
tion  (</>)  of  the  Na  on  Ni  is  a  min.  when  0*6  of  the 
surface  is  covered.  For  the  Ni  surface  </>  =  4*96  ev. 
at  300°  K.,  increasing  to  6*36  ev.  after  contact  with 
02,  which  is  immediately  adsorbed.  The  Ni~NiO 
contact  p.d,  is  — 1*40  v.  F.  L.  U. 

Lowering  of  breakdown  potential  for  air  at 
atmospheric  pressure .  C.  Brinkmann  (Z.  Physik, 
1939,  111,  737 — 746). — It  is  shown  that  the  lowering 
in  breakdown  potential  is  dependent  on  the  intensity 
of  irradiation  of  .the  spark  gap  (to  produce  photo-ion¬ 
isation),  for  small  c.d.,  according  to  the  Rogowski- 
Fucks  law.  L.  G.  G. 

Excitation  potentials  of  mercury  vapour. 
A.  H.  Lee  and  R.  Whiddington  (Proc.  Leeds  Phil. 
Soc.,  1939,  3,  509 — 514). — Excitation  potentials  of  Hg 
vapour  were  measured  by  an  impact  method,  using  a 
beam  of  electrons  at  190  v.  Four  crit.  potentials  were 
found  below  the  ionisation  limit  and  six  above.  The 
former  have  spectroscopic  interpretations ;  the  latter 
are  discussed  and  an  explanation  involving  excitation 
of  an  inner  shell  is  advanced.  H.  C.  G. 

Energy  distribution  in  field  emission.  J.  E. 
Henderson  and  R.  K.  Dahlstrom  (Physical  Rev., 
1939,  [ii],  55,  473 — 481). — The  energy  distribution  for 
field-current  electrons  from  W  was  obtained  by  the 
method  of  retarding  potentials.  The  distribution 
shows  that  the  greatest  no.  of  electrons  have  energies 
very  close  to  the  max.  energy  obtained,  and  the  range 
of  energies  is  at  least  10  v.  N.  M.  B. 

Energy  distribution  of  electrons  emitted  from 
a  hot  filament.  F.  I.  Wright  (Proc.  Leeds  Phil. 
Soc.,  1939, 3,  526 — 531). — Electrons,  scattered  through 
a  given  angle,  are  magnetically  focussed  on  to  photo¬ 
graphic  film.  The  broadening  of  the  resultant  lines 
is  wholly  explicable  by  the  energy  distribution  amongst 
the  electrons.  L.  G.  G. 

Spontaneous  electron  emission  from  electrodes 
and  the  field  electron  emission  from  thin  layers 
of  insulators  as  an  after-effect  of  the  discharge 
through  gases.  II.  Paetow  (Z.  Phvsik,  1939,  111, 
770— 789).— Cf.  A.,  1938,  I,  487.  "  L.  G.  G. 

Radiation  emitted  on  transformation  of  amor¬ 
phous  modifications  of  metals.  J.  Kramer 
(Naturwiss.,  1939,  27,  108— 109).— On  transformation 
from  the  amorphous  form  metals  emit  radiation  of 
X  2—3  x  10~6  cm.  The  radiation  can  be  detected  by 
point  counters,  and  occurs  only  for  true  amorphous 
layers.  Reheating  of  the  same  layer  fails  to  produce 
the  effect.  Amorphous  surface  layers  produced  on 
metals  by  mechanical  treatment,  which  are  identical 
with  the  amorphous  forms  produced  -by  cathodic 
sputtering  and  chemical  methods,  also  give  the  radi¬ 
ation.  It  produces  photo-electrons  in  the  layer,  which 
in  part  leave  the  metal  and  cause  ionisation  in  the 
surrounding  air.  A.  J.  M. 
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Emission  of  secondary  electrons  from  metals 
bombarded  with  protons.  J.  S.  Allen  (Physical 
Rev.,  1939,  [ii],  55,  336—339;  cf.  Healea,  A.,  1936, 
1041). — Results  of  investigations  on  Be,  C,  Al,  Cu, 
Ni,  and  Pt  are  given.  For  non-outgassed  metals 
the  secondary  electron-proton  ratio  for  protons  of 
energy  48 — 212  e.kv.  was  ~3,  and  for  outgassed  C, 
Cu,  Ni,  and  Pt  was  ~2.  Be  gave  a  yield  of  — 7-5 
electrons  per  proton.  The  secondary  electron  yield 
was  oc  cosec  0,  where  0  is  the  angle  between  the  proton 
beam  and  the  target.  N.  M.  B. 

Emission  of  secondary  electrons  under  high- 
energy  positive-ion  bombardment.  A.  G.  Hill, 
W.  W.  Bueciiner,  J.  S.  Clark,  and  J.  B.  Fisk 
(Physical  Rev.,  1939,  [ii],  55,  463— 470).— The  yield 
of  secondary  electrons  produced  by  high-energy 
positive  ions  (protons,  H2+,  and  He+)  bombarding 
cold  targets  of  Mo,  Pb,  Al,  and  Cu  was  measured  in 
the  range  43 — 426  kv.  For  protons  the  yield 
decreased  from  ^ 4  at  low  energies  to  ~2  at  high 
energies.  For  H2+  the  yields  were  ~6  and  more 
nearly  const,  with  energy.  No  marked  dependence 
of  yield  on  the  kind  of  metal  was  found.  The  yield 
of  secondaries  from  Mo  bombarded  with  He+  was  ~13 
and  varied  slowly  with  the  energ}r.  N.  M.  B. 

Emission  of  negative  ions  from  oxide  cathodes. 
L.  F.  Broadway  and  A.  F.  Pearce  (Proc.  Physical 
Soc.,  1939,  51,  335 — 348). — A  beam  of  negative  ions 
was  detected  in  cathode-ray  tubes  by  the  darkening 
effect  produced  on  the  fluorescent  screens  of  the 
tubes.  Ions  identified  in  the  components  of  the  beam 
are  :  1H-,  12C~,  1G0~  (or  320 — ),  35C1~,  37C1“,  80Br~, 
and  127I“.  Two  other  ions  having  mass/charge  ratios 
of  26  and  42  are  thought  to  be  CN~  and  CNO-*, 
respectively.  The  negative-ion  current  is  of  the  order 
10~9  amp.,  or  ~10° — 106  times  <  the  corresponding 
electron  current.  Results  are  discussed  in  connexion 
with  various  processes  by  which  ions  may  be  produced 
and  conclusions  relating  to  origins  are  given. 

N.  M.  B. 

Formation  of  negative  ions  by  negative-ion 
bombardment  of  surfaces  :  a  new  process. 
R.  H.  Sloane  and  (Miss)  E.  B.  Cathcart  (Nature, 
1939,  143,  474 — 475). — The  liberation  of  negative 
ions  from  a  wire  gauze  inserted  between  the  cathode 
and  the  first  slit  of  a  mass-spectrograph  is  reported. 
These  negative  ions  result  from  the  bombardment  of 
the  gauze  by  negative  ions  from  the  cathode  and 
show  excess  energies,  L.  S.  T. 

Distribution  of  electron  velocities  in  the 
plasma  of  discharge.  S.  I.  Pekar  (Bull.  Acad. 
Sci.  U.R.S.S.,  1938,  S6r.  Phys.,  467 — 474). — The  effect 
of  inelastic  collisions  in  distorting  the  Maxwell  distri¬ 
bution  of  electron  energies  is  discussed.  L.  J.  J. 

Spatial  distribution  of  visible  radiation  pro¬ 
duced  by  fast  electrons.  P.  A.  Tscherenkov 
(Compt.  rend.  Acad.  Sci.  U.R.S.S.,  21,  319 — 321). — 
The  direction  of  emission  of  max.  radiation  produced 
by  the  passage  of  fast  electrons  from  Th-<7"  through 
H20,  cycZohexane,  C6H6,  and  Et  cinnamate  is  in 
agreement  with  Frank  and  Tamm's  theory. 

H.  C.  G. 


Spectrum  of  visible  radiation  produced  by 
fast  electrons.  P.  A.  Tscherenkov  (Compt. 
rend.  Acad.  Sci.  U.R.S.S.,  1938,  21,  651— 655).— The 
dependence  on  the  X  of  the  energy  of  the  visible 
radiation  produced  by  fast  electrons  has  been  in¬ 
vestigated  for  C6H6  in  an  apparatus  which  is  described. 
Rn  was  used  as  the  fast  electron  source.  Data 
obtained  confirm  the  linear  relationship  between  the 
energy  and  1/X3  indicated  by  the  theory  of  Tamm 
and  Frank  (cf.  A.,  1937,  I,  220).  W.  R.  A. 

Energy  of  positive  ions  in  plasma  of  gas 
discharge.  L.  A.  Sena  (Bull.  Acad.  Sci.  U.R.S.S., 
1938,  Ser.  Phys.,  475 — 477). — Determinations  of 
potential  gradients  and  average  energy  of  ions  are 
described.  L.  J.  J. 

Theory  of  the  ion  current  in  the  magnetron  as 
applied  to  the  production  of  [beams  of]  ions. 
M.  M.  Sitnikov  (Bull.  Acad.  Sci.  U.R.S.S.,  1938,  Ser. 
Phys.,  513 — 518). — Theoretical.  The  effects  of  a  no. 
of  factors  on  the  performance  are  calc.  L.  J.  J. 

Mass-spectrographic  investigation  of  hydrogen 
and  helium  canal  rays  (Hyh,  H0~,  HeH+,  HeD+, 
He-).  J.  W.  Hiby  (Ann.  Physik,  1939,  [v],  34, 
473—487). — D3,  D2”,  HeH,  and  HeD  cannot  be 
identified.  He-  was  observed.  The  mean  free  path 
for  decomp,  of  D3+  in  D2  is  8  cm.  at  10“2mm.  The 
variation  in  strength  of  the  H3+  parabola  with  the 
purity  of  the  gas  in  the  discharge  tube  has  been 
investigated.  0.  D.  S. 

Scattering  of  fast  p-particles  by  xenon  nuclei. 
R.  L.  S.  Gupta  (Proc.  Physical  Soc.,  1939,  51,  355 — 
358). — In  view  of  discordant  available  data,  the 
nuclear  scattering  and  energy  loss  of  homogeneous 
fast  p-particles  of  energy  ~2  Me.v.  was  investigated 
in  a  cloud- chamber  filled  with  Xe-02  mixture,  a  Rn 
source  in  conjunction  with  an  electron  lens  being  used. 
Results  for  the  angular  distribution  of  scattering  are 
in  agreement  with  Mott’s  formula.  N.  M.  B. 

Electron  transfer  in  mercury  vapour.  F.  L. 
Arnot  and  M.  B.  M’Ewen  (Proc.  Roy.  Soc.,  1939,  A, 
169,  437 — 450). — The  process  Hg2*  +  Hg->  Hg+  + 
Hg  H  is  studied  for  Hg2f  ions  with  energies  of  140 — 
400  v.  The  cross-section  of  the  process  is  determined  ; 
it  is  shown  that  a  head-on  collision  is  required  and 
that  one  of  the  resulting  Hg+  ions  is  excited  by  the 
process.  G.  D.  P. 

Atomic  electron  velocities  in  nitrogen  and 
methane.  A.  L.  Hughes  and  (Miss)  M.  A.  Starr 
(Physical  Rev.,  1939,  [ii],  55,  343—350;  cf.  A.,  1938, 
I,  487). — From  an  experimental  determination  of  the 
distribution  of  energies  among  the  inelastically 
scattered  electrons,  the  distributions  of  component 
velocities  among  the  at.  electrons  in  N2  and  CH4  are 
calc.  Half  of  the  electrons  have  component  velocities 
<1-80  X  107  in  N2,  and  <1*55  X  107  cm.  per  sec.  in 
CH4.  Results  refer  to  L  electrons  only,  and  in  the 
absence  of  theoretical  data  for  mol.  N2  and  CH4,  are 
compared  with  those  for  at.  N  and  C.  N.  M.  B. 

Scattering  of  fast  electrons  in  gases.  A.  L. 
Hughes  (Physical  Rev.,  1939,  [ii],  55,  350—352).— 
When  fast  electrons  are  scattered  elastically  by  atoms 
the  effect  may  be  regarded  as  due  to  the  nuclei  alone. 
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the  at.  electrons  playing  only  a  negligible  part.  The 
criterion  for  this,  which  should  give  observed  scatter¬ 
ing  corresponding  with  that  predicted  by  the  Ruther¬ 
ford  formula,  is  examined,  and  it  is  found  that 
Kuper’s  results  on  the  scattering  of  electrons  of  energy 
>49,000  v.  by  He  can  be  accounted  for  on  this  basis 
(cf.  A.,  1938,  1,  425).  N.  M.  B. 

Variations  in  the  relative  abundance  of  the 
carbon  isotopes.  A.  0.  Nier  and  E.  A.  Gul- 
bransen  (J.  Amer.  Chern.  Soc.,  1939,  61,  697 — 698). 
• — -Measurements  with  a  mass  spectrometer  of  high 
sensitivity  and  resolving  power  show  a  max.  variation 
of  5%  in  the  12C/13C  ratio  in  different  compounds. 
13C  appears  to  be  enriched  in  limestones,  and  12C  in 
plant  forms.  E.  S.  H. 

Element  43.  E.  Segre  (Nature,  1939,  143, 
460 — 461). — A  summary  of  recent  work.  L.  S.  T. 

Some  chemical  properties  of  element  43.  II. 
C.  Perrier  and  E.  Segre  (J.  Chem.  Physics,  1939, 
7,  155 — 156). — A  detailed  account  of  work  already 
noted  (cf.  A.,  1939,  I,  3)  for  the  separation  of  the 
element.  W.  R.  A. 

Isotopic  constitution  of  nickel  and  chromium. 
(Miss)  W.  A.  Lub  (Proc.  K.  Akad.  Wetensch. 
Amsterdam,  1939,  42,  253—256). — Mass-spectrograph 
examination  of  Ni(C0)4  confirms  the  existence  of 
61Ni,  the  abundance  of  the  isotopes  being  :  58Ni, 
68*0 ;  60Ni,  27-2;  G1Ni,  0-1 ;  62Ni,  3*8;  61Ni,  0*9%. 
The  existence  of  0*5%  of  56Cr  seems  probable  from 
examination  of  Cr(CO)G ;  the  sample  used  contained 
only  0*2%  of  the  isobaric  5GFe.  E.  H. 

Isotopic  constitution  and  the  at.  wt.  of  molyb¬ 
denum.  J.  Mattatjch  and  H.  Lichtblatt  (Z. 
pliysikal.  Chem.,  1939,  B,  42,  288 — 295). — From  the 
intensity  distribution  of  individual  lines  in  the  mass 
spectra  of  Mo,  measured  photometrically,  the  relative 
abundance  of  the  isotopes  has  been  determined  and 
the  computed  at.  wt.  of  Mo  is  95*90 dbO'Ol  (cf.  95*94^: 
0*06  determined  by  precision  methods).  W.  R.  A. 

Do  the  isotopes  of  an  element  have  identical 
chemical  properties  ?  T.  I.  Taylor  (Science, 
1939,  89,  176 — 177). — Evidence  showing  that  the 
isotopes  of  the  lighter  elements  differ  sufficiently 
in  chemical  characteristics  to  afford  a  separation 
by  chemical  means  is  discussed.  Using  a  100 -ft. 
column,  changes  in  the  Li  isotope  ratio  have 
been  effected  by  means  of  the  reaction  Li'  +  Na 
zeolite  Li  zeolite  +  Na'.  L.  S.  T. 

Phenomena  of  a  second  type  of  radioactivity 
observed  by  Reboul.  W.  Eichenberger  (Hclv. 
Phys.  Acta,  1936,  9,  467 — 489;  Chem.  Zentr.,  1937, 
i,  i090;  cf.  A.,  1933,  442). — Photographic  activity 
induced  by  “  semi-conductor  cells  ”  is  ascribed  to  the 
formation  of  ozonides,  which  produce  H202  and  affect 
the  photographic  plate.  Ionisation  effects  are 
attributed  to  residual  polarisation.  The  occurrence 
of  radioactivity  is  thus  unconfirmed.  A.  J.  E.  W. 

Confusion  of  radiation  with  ozone  and 
ozonides.  M.  Fierz  (Helv.  Phys.  Acta,  1936,  9, 
490 — 491;  Chem.  Zentr.,  1937,  i,  1090;  cf.  preceding 
abstract). — 03  and  ozonised  paper  and  rubber  can 
blacken  a  photographic  plate ;  paper  exposed  to  the 


action  of  “semi-conductor  cells  ”  becomes  ozonised 
in  the  silent  discharge,  and  causes  photographic 
effects.  These  do  not  occur  when  the  experiments 
are  carried  out  in  an  atm.  of  H2.  A.  J.  E.  W. 

Radioactive  phenomena  of  the  second  order. 
G.  Rebotjl  (J.  Phys.  Radium,  1939,  [vii],  10,  151 — 
158). — Polemical.  The  “  chemical ,5  explanation  of 
the  action  on  the  photographic  plate  given  by 
Eichenberger  (see  above)  is  only  a  possible  hypothesis 
which  must  be  completed  by  the  addition  of  as  many 
sp.  hypotheses  as  there  are  cases  examined. 

W.  R.  A. 

Photographic  studies  in  the  domain  of  feeble 
radioactivity.  A.  Dorabialska  and  E.  Turska 
(Rocz.  Chem.,  1938,  18,  457 — 464). — Radioactivity 
of  the  same  order  of  intensity  as  for  K  is  observed  when 
a  photographic  plate  is  exposed  to  Sb203,  Nb205, 
Ta205,  and  Y203.  Somewhat  feebler  effects  are 
given  by  Bi,  Sb,  and  La2(C204)3,  whilst  ZnS  and 
PbS  are  without  action.  R.  T. 

Application  of  Millikan's  method  to  study  of 
feeble  radioactivity.  A.  Dorabialska  and  E. 
Maslowski  (Rocz.  Chem.,  1938,  18,  465 — 473). — 
The  rate  of  sedimentation  of  aerosol  particles  (tobacco 
smoke)  was  measured,  in  presence  or  absence  of  an 
electric  field,  and  in  presence  of  KC1,  Sb,  Sb  +  Al, 
and  Sb2S3.  The  results  confirm  soft  positive  radiation 
of  Sb.  R.T. 

Method  of  determining  the  degree  of  distri¬ 
bution  of  the  disintegrations  of  polonium  atoms. 

M.  Ferber  (J.  Phys.  Radium,  1939,  [vii],  10,  134 — 
142). — A  detailed  account  of  work  already  noted 
(cf.  A.,  1938,  I,  488).  W.  R.  A. 

Interpretation  of  ^-disintegration  data.  H.  A. 
Bethe,  F.  Hoyle,  and  R.  Peierls  (Nature,  1939, 143, 
200 — 201). — The  relative  merits  of  Fermi's  theory  of 
p-decay  and  its  Konopinski-Uhlenbeck  modification 
are  discussed.  The  experimental  evidence  favours 
the  original  theory.  L.  S.  T. 

Electronic  diffusion  of  rapid  p-rays.  D. 
Skobeltzyn  (Compt.  rend.  Acad.  Sci.  U.R.S.S., 
1938,  21,  427—430;  cf.  A.,  1938,  I,  592).— Mathe¬ 
matical.  W.  R.  A. 

Abnormal  mechanism  of  diffusion  and  ab¬ 
sorption  of  p-rays.  D.  Skobeltzyn  (Compt.  rend. 
Acad.  Sci.  U.R.S.S.,  1938,  21,  431 — 435  ;  cf.  preceding 
abstract). — Theoretical.  W.  R.  A. 

p-Ray  spectra  of  62Cu,  G4Cu,  and  G6Cu.  K. 
Sinma  and  F.  Yamasaki  (Sci.  Papers  Inst.  Phys. 
Chem.  Res.  Tokyo,  1938,  35,  16 — 23). — The  P-ray 
spectra  of  the  radioactive  Cu  isotopes  62Cu,  ^Cu,  and 
6GCu  were  obtained  by  measuring  tracks  produced 
in  a  Wilson  cloud  chamber  in  a  magnetic  field.  The 
max.  energy  limits  wrere  found  to  be  62Cu  (e+)  3*4, 
wCu  (e~)  0*70,  ^Cu  (e+)  0*71,  66Cu  (e~)  2*9  Me.v. 

A.  J.  M. 

y- Rays  from  B  +  D.  J.  Halpern  and  H.  R. 
Crane  (Physical  Rev.,  1939,  [ii],  55,  415). — Data 
confirming  the  results  of  Gaerttner  (cf.  A.,  1939,  I, 
172)  are  reported.  N.  M.  B. 

Fluctuation  phenomena  in  y- rays .  I .  J.  Gurt- 
ler.  II.  R.  Furth  (Ann.  Physik,  1939,  [v],  34, 
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561 — -574,  575 — 584). — I.  The  fluctuations  in  the 
y-radiation  from  Ra-C  have  been  investigated  by  the 
automatic  (electrochemical)  registration  of  discharges 
and  coincidences  in  two  independent  counters  in¬ 
clined  to  each  other  at  angles  varying  from  0°  to 
180°.  Results  are  analysed  statistically.  The  ratio 
of  the  no.  of  coincidences  to  the  no.  of  single  discharges 
in  the  counters  depends  on  the  angle  between  them. 

II.  Theoretical.  Apart  from  deviations  due  to  the 
finite  resolving  power  of  the  apparatus,  the  results  of 
Giirtler  agree  with  the  Poisson  distribution  law. 
It  is  calc,  that  a  no.  of  the  coincidences  equal  to  10-4 
of  the  single  discharges  are  real.  This  no.  decreases 
with  increasing  angle  between  the  counters.  These 
coincidences  are  ascribed  to  Compton  scattering  of 
y-rays  in  the  Pb  surrounding  the  Ra-C.  0.  D.  S. 

Scattering  of  slow  neutrons  by  gaseous 
ortho-  and  para-hydrogen  :  spin-dependence  of 
the  neutron-proton  force.  W.  F.  Libby  and  E.  A. 
Long  (Physical  Rev.,  1939,  [ii],  55,  339—343).— 
Investigations  on  room  temp,  and  liquid  air  temp, 
neutrons  scattered  by  o-H2  and  j>H2  at  90°  k.  gave 
results,  corr.  for  the  Doppler  effect  of  the  motion  of 
the  scattering  mols,  in  approx,  agreement  with  those 
of  Brickwedde  (cf.  A.,  1938, 1,  548)  for  liquid  H*. 

N.  M.  B. 

Disintegration  of  the  nucleus  by  neutron 
impact.  H.  Yukawa  and  Y.  Miyagawa  (Proc. 
Phys.-Matli.  Soc.  Japan,  1936,  18,  157 — 166). — 
Mathematical.  An  expression  is  derived  for  the 
cross-section  of  nuclear  disintegration  by  electron 
impact.  Ch.  Abs.  (e) 

Soft  radiation  from  bromine.  L.  I.  Russinov 
and  A.  A.  Jusephovitsch  (Compt.  rend.  Acad.  Sci. 
U.R.S.S.,  1938,  21,  645— 646).— EtBr,  bombarded 
in  vac.  with  neutrons  from  a  Rn-Be  source,  emits  a 
radiation.  The  intensity  of  the  soft  component, 
which  consists  of  slow  electrons  of  energy  30,000  ev., 
decreases  with  a  half-period  of  4*2  hr.  The  ratio  of 
the  intensities  of  the  soft  and  hard  components  is  1, 
so  that  each  disintegration  produces  one  soft  electron 
and  one  hard  electron.  The  data  are  discussed  in 
relation  to  the  theory  of  nuclear  isomerism  advanced 
by  Woizsackor  (cf.  A.,  1937,  I,  59).  W.  R.  A. 

Possible  radioactivity  of  antimony.  A.  Dora- 
bialska  (Rocz.  Chom.,  1938,  18,  447— 456) .—Soft 
induced  radiation  is  dotectod,  using  a  modified 
Geigor-Muller  counter,  in  Cu  (half-life  period  12-4 
hr.),  Zn  (half-lifo  32 T  hr.),  Al,  and  Cd,  after  exposing 
these  metals  to  Sb.  Feeble  neutronic  radiation  of 
Sb  is  postulated.  R.  T. 

Action  of  neutrons  on  rare-earth  elements. 
G.  Hevesy  and  H.  Levt  (Kong,  dansk.  Vidensk. 
Selsk.,  mat.-fys.  Modd.,  1936,  14,  No.  5,  27  pp.; 
Chem.  Zentr.,  1937,  i,  1089;  cf.  A.,  1936,  403). — 
Half-lifo  periods  varying  from  5  min.  to  several 
years  have  been  observed  in  raro-earth  elements, 
So,  and  Y.  Data  for  absorption  of  the  (3-rays  in  Al, 
and  the  energy  max.  of  the  (3-ray  spectrum,  are  given 
in  some  cases.  Small  oquiv.  wt.  changes  have 
occurred  in  rare-earths  under  the  action  of  neutrons 
in  minerals.  A.  J.  E.  W. 


Efficiency  of  production  of  short-range  par¬ 
ticles  from  lithium  and  of  4*4-cm.  a-particles 
from  boron  under  proton  bombardment.  R.  B. 
Bowersox  (Physical  Rev.,  1939,  [ii],  55,  323 — 328). — 
The  excitation  functions  for  the  reactions  6Li  + 
-  4H  ->  3He  +  4He,  and  41B  +  4H  ->  8Be  +  4He  were 
determined  up  to  400  kv.  The  cross-section  of  the 
6Li  nucleus  for  the  reaction  followed  an  exponential 
curve  throughout,  and  varied  from  1*8  X  10~2C  at 
200  to  7*3  X  10-2G  at  400  kv.  The  resonance  in  the 
production  of  4*4-cm.  a-particles  from  B  is  at  172^5 
kv.,  and  their  total  yield  from  a  thick  target  was 
found  by  integration  from  the  observed  yield  at  90°. 
At  200  kv.  13*5  a-particles  per  1011  protons  were 
observed,  rising  monotonically  to  128  per  10 11  at 
400  kv.  N.  M.  B. 

.Electro-disintegration  of  beryllium.  (a)  E. 
Guth.  (b)  G.  B.  Collins,  B.  Waldman,  and  W.  R. 
Poyle  (Physical  Rev.,  1939,  [ii],  55,  411,  412; 
cf.  Allison,  A.,  1939,  I,  172).— (a)  The  process  is 
°Be  +  ey  =  sBe  +  n1  +  ev where  V  and  V '  are  the 
voltages  of  the  electrons  before  and  after  disintegr¬ 
ation.  It  is  assumed  that  in  the  9Be  nucleus  a  neutron 
is  bound  in  a  p  state ;  an  electron  collision  causes  the 
formation  of  an  intermediate  9Be  nucleus  with  a 
neutron  bound  in  an  s  state  of  the  continuous  spectrum 
leading  to  a  disintegration  and  a  spherically  sym¬ 
metrical  distribution  of  the  ejected  neutrons.  The 
calc,  cross-section  is  — 10-31  sq.  cm. 

(b)  Be  was  disintegrated  by  bombardment  with 
1*72-Me.v.  electrons  from  ah  electrostatic  generator, 
and,  assuming  the  products  to  be  8Be  and  a  neutron, 
the  effect  was  detected  by  means  of  the  activity 
produced  in  Ag  or  Rh  by  these  neutrons.  The 
cross-section  for  the  electro-disintegration  was  ~2  x 
10~31  sq.  cm.,  and  the  threshold  4*65  Me.v. 

N.  M.  B. 

Transmutations  of  light  nuclei  and  their 
theoretical  interpretation.  T.  Kahan  (Compt. 
rend.,  1939,  208,  649 — 651). — The  limitations  of  the 
two-body  method  of  treating  nuclear  collision  pro¬ 
cesses  and  the  general  problem  of  the  mechanics  of 
such  processes  are  discussed  in  relation  to  nuclear 
structure.  A  method  of  resolving  a  collision  process 
into  successive  stages,  applicable  to  light  nuclei,  is 
outlined.  A.  J.  E.  W. 

Production  of  artificial  radioactive  phos¬ 
phorus  fj}P  in  unweighable  amount  from  carbon 
disulphide.  0.  Erbacher  (Z.  physikal.  Chem., 
1939,  B,  42,  173 — 178). — Irradiation  of  CS2  by  rapid 
neutrons  gives,  as  well  as  an  unweighable  quantity  of 
radio -P,  a  weighable  amount  of  inactive  P  which  is 
originally  present  as  white,  CS2-sol.  P  and  is  sub¬ 
sequently  converted  by  the  y-radiation  of  the  neutron 
source  into  red,  CS2-insol.  P.  The  radio-P,  formed 
simultaneously,  is  adsorbed  on  the  surface  of  the  P 
deposit  and  can  be  removed  by  heating  with  H20. 
After  sufficiently  long  exposures  the  dissolved  P 
can  be  completely  removed  from  the  CS2  and  if  this  is 
agitated  with  H20  and  bombarded  with  rapid  neutrons 
radio-P,  15P,  is  obtained  in  unweighable  amount. 

W.  R.  A. 

Radioactive  isotopes  of  zinc.  J.  J.  Livtngood 
and  G.  T.  Seaborg  (Physical  Rev.,  1939,  [ii],  55, 
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457 — 463). — The  following  reactions  are  established 
•  and  discussed  :  G9Zn  from  Zn  +  D,  Zn  +  n>  Ga  +  D, 
and  Ga  +  n;  half-lives  57±2  min.  (— )  and  13*8± 
0*4  hr.  (— ).  65Zn  from  Zn  ±  D,  Cu  +  D,  and 
Cu  +  H;  half-life  250 ±5  days  (±  and  K  electron 
capture).  There  is  no  evidence  of  71Zn.  All  pre¬ 
viously  reported  Zn  activities  are  reviewed. 

^  N.  M.  B. 

(3-Ray  spectra  of  radioactive  antimony  and 
.  sodium.  T.  Amaki  and  A.  Sugimoto  (Sci.  Papers 
Inst.  Phys.  Chem.  Res.  Tokyo,  1938,  34,  1650 — 
1657). — -120Sb  obtained  by  irradiating  Sb  powder 
with  fast  neutrons  has  a  decay  period  of  16  min.  and 
emits  positrons;  the  upper  energy  limit  is  1*53 
Me.v.  122Sb  obtained  by  means  of  slow  neutrons  has 
a  decay  period  of  2*5  days  and  emits  electrons ;  the 
upper  limit  of  energy  is  1*64  Me.v.  ^Na  (decay 
period  15  hr.)  was  formed  by  irradiating  Na20  de¬ 
posited  on  thin  A1  foil  with  deuterons  of  energy 
2*6  Me.v.  The  (3-ray  spectrum  can  be  resolved  into 
two  components  having  max.  energy  of  1*76  and  0*81 
Me.v.  with  relative  intensities  of  4-9  : 1.  F.  J.  L. 

Radioactive  antimony  from  I  +  n  and  Sn  ±  D. 
J.  J.  Livingood  and  G.  T.  Seaborg  (Physical  Rev., 
1939,  [ii],  55,  414 — 415). — Bombardment  of  Nal 
with  the  fast  neutrons  from  8-Me.v.  deuterons  on 
Li  gave  an  Sb  isotope  of  half-life  60  days.  The 
reaction  must  be  127I  (n,  a)  124Sb,  and  the  other  known 
Sb  (2*5-day)  isotope  (cf.  A,,  1937,  I,  490)  is  therefore 
122Sb.  The  complex  activities  found  in  the  Sb  pptd. 
from  samples  of  Sn  bombardment  with  5-Me.v. 
deuterons  show  periods  of  ~ 2  years,  ~45  days,  2*5 
days,  3  hr.,  and  17  min.  Present  identifications 
attribute  the  17-min.  period  to  119Sn  (d,  n)  120Sn 
(cf.  ibid.),  and  the  2*5-day  period  to  122Sn  ( d ,  2n) 
122Sb  or  to  120Sn  (<2,  y)  *22Sb.  N.  M.  B. 

Nuclear  isomerism  and  chemical  separation 
of  isomerides  in  tellurium.  G.  T.  Seaborg  and 
J.  W.  Kennedy  (Physical  Rev.,  1939,  [ii],  55,  410). — 
It  is  shown  that  8-day  I  (cf.  Livingood,  A.,  1939,  I, 
54)  is  formed  from  the  decay  of  Te  (25  min.)  as  well 
as  from  Te  (1*2  days).  These  Te  activities  are  iso¬ 
meric,  and  are  formed  directly  by  neutron  or  deuteron 
bombardment  of  Te ;  their  chemical  separation  is 
described.  N.  M.  B. 

Nuclear  excitation  of  indium  by  X-rays. 
G.  B.  Collins,  B.  Waldman,  E.  M.  Stubblefield, 
and  M.  Goldhaber  (Physical  Rev.,  1939,  [ii],  55, 
507 ;  cf.  A.,  1939,  I,  173). — The  metastable  state 
115*In  was  excited  when  In  was  irradiated  with  X-rays 
produced  by  bombarding  a  2-mm.  thick  Pb  target 
with  1*73-Me.v.  electrons  from  an  electrostatic 
generator.  The  decay  period  is  >--4  hr.,  and  the 
threshold  of  the  effect  is  at  1*35  ±0*1  Me.v. 

N.  M.  B. 

Disintegration  of  uranium  by  neutrons  :  new 
type  of  nuclear  reaction.  L.  Meitner  and  0.  R. 
Frisch  (Nature,  1939,  143,  239 — 240). — Hahn  and 
Strassmann’s  observation  (A.,  1939,  I,  5,  116)  that 
isotopes  of  Ba  are  formed  by  the  bombardment  of  U 
with  neutrons  suggests  a  new  type  of  nuclear  reaction 
in  which  a  heavy  nucleus  after  taking  up  a  neutron 
splits  into  two  nuclei  of  ~  equal  size.  With  U,  if  one 
of  the  new  atoms  is  Ba,  the  other  will  be  Kr.  This 


may  break  up  through  Rb,  Sr,  and  Y  to  Zr.  Periods 
that  have  been  ascribed  to  elements  beyond  U  may 
■  be  due  to  light  elements. 

L.  S.  T. 

New  type  of  nuclear  reaction.  R.  D.  Fowler 
and  R.  W.  Dodson  (Nature,  1939, 143,  233 ;  cf.  pre¬ 
ceding  abstract). — Bombardment  of  U  nitrate  with 
D  neutrons  produces  particles  causing  an  ionisation 

5  times  that  from  natural  U  a-particles.  The  no. 
of  counts  is  doubled  by  surrounding  the  ionisation 
chamber  with  paraffin.  These  particles  are  regarded 
as  Ba  ions  of  ~108  v.  energy.  This  supports  the 
conclusion  of  Hahn  et  al.  (A.,  1939,  I,  116).  Bom¬ 
bardment  of  Th02  with  D  neutrons  produces  a 
similar  effect,  which  is  not  increased  by  paraffin. 
Th  is  thus  disintegrated  into  fragments  of  ~  half  the 
mass  of  Th  having  energies  of  ~108  v.  L.  S.  T. 

Products  of  the  fission  of  the  uranium  nucleus. 
L.  Meitner  and  O.  R.  Frisch  (Nature,  1939,  143, 
471 — 472). — Recoil  nuclei  resulting  from  the  fission 
of  U  nuclei  in  the  bombardment  of  U  hydroxide  by 
neutrons  have  been  collected  in  H20  placed  near  to 
the  bombarded  U  layer.  Chemical  tests  and  decay 
curves  show  that  the  trans-U  periods  observed  pre¬ 
viously  (A.,  1936,  773)  must  now  be  ascribed  to  ele¬ 
ments  much  lighter  than  U,  and  that  “  trans-U  M  nuclei 
originate  by  fission  of  the  U  nucleus.  L.  S.  T. 

Physical  evidence  for  the  division  of  heavy 
nuclei  under  neutron  bombardment.  0.  R. 
Frisch  (Nature,  1939, 143,  276). — Bombardment  of 
a  U-lined  ionisation  chamber  with  neutrons  from  a 
Ra-Be  source  gives  ionising  particles  of  at.  wt.  >70, 
thus  providing  physical  evidence  for  the  break-up  of 
U  nuclei  into  parts  of  comparable  size  (cf.  A.,  1939,  I, 
116).  Surrounding  the  source  with  paraffin  doubles 
the  effect.  Th  gives  similar  results,  but,  in  this 
case,  paraffin  slightly  diminishes  the  effect. 

L.  S.  T. 

Disintegration  of  heavy  nuclei.  N.  Bohr 
(Nature,  1939, 143,  330). — Recent  observations  of  the 
fission  of  certain  heavy  nuclei  into  particles  of  approx, 
equal  size  on  bombardment  with  neutrons  are  dis¬ 
cussed.  L.  S.  T. 

Liberation  of  neutrons  in  the  nuclear  explosion 
of  uranium.  H.  von  Halban,  jun.,  F.  Joliot,  and 
L.^Kowarski  (Nature,  1939,  143,  470 — 471). — The 
lighter  nuclei  formed  by  the  fission  of  U  due  to 
neutron  impact  (cf.  A.,  1939,  I,  174,  and  above) 
contain  more  neutrons  than  the  heaviest  stable  iso¬ 
topes  with  the  same  nuclear  charges.  Part  of  this 
neutron  excess  is  disposed  of  by  emission  of  a  (3-ray, 
which  transforms  neutrons  into  protons.  Another 
possible  process  is  the  direct  liberation  of  neutrons 
taking  place  either  as  a  part  of  the  explosion  itself, 
or  as  a  kind  of  evaporation  from  the  resulting  excited 
nuclei.  Evidence  of  this  second  process  is  afforded  by 
experiments  on  the  density  distribution  of  thermal 
neutrons  produced  by  the  slowing  down  of  photo - 
neutrons  from  a  Ra-y-Be  source  in  aq.  UG2(N03)2  and 
aq.  NH4N03,  in  which  at  distances  from  the  source 
>13  cm.,  the  decrease  of  the  neutron  density  with 
distance  is  slower  in  the  U02(N03)9  solution. 

“  L.  S.T. 


234 


BRITISH  CHEMICAL  AND  PHYSIOLOGICAL  ABSTRACTS.— A.,  I. 


i  (?) 


Atomic  numbers  of  the  so-called  transuranic 
elements.  N.  Feather  and  E.  Bretscher  (Nature, 
1939,  143,  516;  cf.  Abelson,  below). — A  strong  prep, 
of  the  so-called  trans-U  elements,  which  are  pptd. 
with  Pt  as  sulphide  in  acid  solution,  has  been  obtained 
from  100  g.  of  U  after  irradiation  with  neutrons 
(7Li  — b  H).  Absorption  measurements  with  diffeient 
metal  foils  of  the  radiation  from  the  Pt  ppt.  show 
that  I  is  one  of  the  elements  present  in  the  ppt.  The 
results  indicate  that  the  active  products  hitherto 
separated  with  Pt  from  irradiated  U  are  not  trans- 
IT  elements  but  must  be  regarded  as  originating 
in  a  process  of  nuclear  fission.  L.  S.  T. 

Transmutation  of  uranium  and  thorium  by 
neutrons.  F.  A.  Heyn,  A.  H.  W.  Aten,  jun.,  and C.  J. 
Barker  (Nature,  1939,  143,  516—517;  cf.  A.,  1939, 
1, 174). — A  saturated  solution  of  U02(N03)2  was  irradi¬ 
ated  with  si ow  neutrons  from  a  powerful  source  and 
the  products  were  collected  in  H20  containing  HN03  + 
1  drop  of  NH3.  After  adding  Cs,  Rb,  Ba,  and  La 
salts  to  this  solution  the  radioactive  substances,  which 
were  pptd.  with  Cs,  Rb,  and  Ba,  were  examined.  The 
results  show  that  bombardment  of  U  with  slow  neutrons 
gives  Xe  and  Kr,  indicating  that  the  U  nucleus 
may  break  up  in  different  ways.  The  following 

0*5  mlu, 

processes  also  appear  to  take  place  :  139Xe  — > 

10  rni,1‘  87  min.  30  min. 

i39Qs  >  13JBa  — >  139La  (stable)  or  Cs  — >■  Ba  ->  La 

17  min. 

and  88Ivr  ->  88Rb  — >  88Sr  (stable).  Corresponding 
experiments  with  cone.  aq.  Th(N03)4  irradiated  with 
fast  neutrons  from  a  Li  -f-  D  source  resulted  in  the 
production  of  a  radioactive  gas.  At  least  three 

Eeriods  occur  in  the  alkali  ppt.,  and  the  ppts.  of 
rS04  and  BaS04  were  also  radioactive.  U  was  not 
activated  by  y-rays  from  Li  bombarded  with  protons. 

L.S.T. 

Disintegration  of  uranium  under  the  action 
of  neutrons,  and  partition  of  this  element.  J. 
Thibaud  and  A.  Moussa  (Compt.  rend.,  1939,  208, 
652 — 654). — The  presence  of  Br  in  the  disintegration 
products  of  U  bombarded  with  neutrons  has  been 
proved  by  chemical  separation  as  AgBr ;  a  very 
short  period  and  periods  of  90  min.  and  20  hr.  are 
observed.  The  U  nucleus  is  probably  split  into  Br 
and  La,  which  undergo  the  following  (3- transitions  : 
3®Br  Kr  *->  Rb  ->-  ^Sr ;  ^La  Ce  Pr  ->■  Nd  -> 
61  Sm  ->  ^JEu.  Projected  atoms  of  energy  ^-50 
Me.v.  from  the  bombarded  U  have  been  detected  by  a 
proportional  counter  method.  A.  J.  E.  W. 

Rupture  of  uranium  nuclei  under  the  action 
of  neutrons,  and  the  resulting  liberation  of 
energy.  J.  Thibaud  and  A.  Moussa  (Compt. 
rend.,  1939,  208,  744 — 746). — Measurements  by  pro¬ 
portional  ionisation  show  that  the  atoms  formed  by 
rupture  of  the  U  nucleus  have  a  max.  energy  of  65 
Me.v.,  indicating  liberation  of  a  total  energy  of  <~-d30 
Me.v.  The  atoms  have  a  max.  penetration  of  5  p.  of 
Al,  indicating  that  the  recoiling  nuclei  carry  positive 
charges  of  ~15e,  which  are  reduced  by  electron 
capture.  The  effective  cross-section  for  rupture  of  U 
nuclei  is  >10“25  sq.  cm.,  corresponding  with  a  re¬ 
sonance  process  caused  by  fast  neutrons.  Absorp¬ 
tion  of  neutrons  with  energies  <100  e.v.  does  not 


affect  the  rupture  phenomena,  showing  that  high- 
energy  neutrons  (or  possibly  y-rays)  are  involved. 
Experiments  with  Bi,  Pb,  Tl,  Ta,  W,  and  Mo  under 
similar  conditions  show  that  the  probability  of  nuclear 
rupture  is  <0*004  of  that  for  U.  The  halogen  pro¬ 
duced  from  U  is  shown  by  chemical  separations  to  be 
an  isotope  of  Br.  A.  J.  E.  W. 

Droplet  fission  of  uranium  and  thorium 
nuclei.  R.  B.  Roberts,  R.  C.  Meyer,  and  L.  R. 
Hafstad  (Physical  Rev.,  1939,  [ii],  55,  416^117). — 
Identification  of  radioactive  Ba  in  U  bombarded  by 
neutrons  had  been  given  the  interpretation  that  the 
nuclear  “  surface  tension  55  fails  to  hold  together  the 
“  droplet  ”  of  mass  239,  with  a  resulting  division  of 
the  nucleus  into  two  roughly  equal  parts.  In  con¬ 
firmation  of  this,  a  search  for  expected  recoil  particles 
of  energies  >100  Me.v.,  when  U  and  Th  were  bom¬ 
barded  with  13*5 — 0'5-Me.v.  neutrons,  is  reported. 
Results  indicate  that  U  fissions  are  produced  by 
different  processes  for  fast  and  slow  neutrons,  the  fast- 
neutron  process  requiring  >0*5  and  <2*5  Me.v.  for 
effective  operation.  For  Th,  and  in  the  same  range* 
only  the  fast-neutron  process  is  effective.  N.  M.  B. 


Heavily  ionising  particles  from  uranium. 
G.  K.  Green  and  L.  W.  Alvarez  (Physical  Rev.,  1939* 
[ii],  55,  417;  cf.  preceding  abstract). — Confirmation 
of  the  existence  of  heavily  ionising  particles  resulting 
from  the  splitting  of  U  is  briefly  reported. 


N.  M.  B. 


Intensely  ionising  particles  produced  by 
neutron  bombardment  of  uranium  and  thorium. 
R.  D.  Fowler  and  R.  W.  Dodson  (Physical  Rev.* 
1939,  [ii],  55,  417 — 418;  cf.  preceding  abstract).— 
Bombardment  of  U  nitrate  and  Th02  with  D-D  neu¬ 
trons  gave  particles  producing  an  intense  ionisation. 
Results  are  attributed  to  very  high-energ\^  particles  of 
~  half  the  mass  of  the  bombarded  nucleus,  and  con¬ 
firm  the  results  of  other  investigators  on  U  and  Th. 

N.  M.  B. 

Cleavage  of  the  uranium  nucleus.  P.  Abelson 
(Physical  Rev.,  1939,  [ii],  55,  418;  cf.  preceding  ab¬ 
stract). — The  radiation  from  the  72-hr.  “  transuranic  ” 
element  was  shown  by  crit.  absorption  measurements 
to  be  the  X-X -radiation  of  I.  The  72-hr.  period  was 
shown  chemically  to  be  due  to  Te,  and  gives  rise  to 
I  (2*5  hr.)  quantitatively  separable.  Results  are  in¬ 
terpreted  as  a  proof  of  the  cleavage  of  the  U  nucleus. 

N.  M.  B. 

Resonance  in  uranium  and  thorium  dis¬ 
integrations  and  the  phenomenon  of  nuclear 
fission.  N.  Bohr  (Physical  Rev.,  1939,  [ii],  55, 
418 — 419). — A  detailed  discussion  of  the  theory  and 
mechanism  of  the  new  type  of  nuclear  reaction  re¬ 
cently  discovered  (cf.  preceding  abstracts). 

N.  M.B. 

Disintegration  of  uranium.  D.  R.  Corson  and 
R.  L.  Thornton  (Physical  Rev.,  1939,  [ii],  55,  509). — 
The  disintegration  by  neutrons  of  U  in  the  form  of 
U03  on  thin  collodion  foils  introduced  into  a  cloud- 
chamber  containing  air,  H20  vapour,  and  EtOH 
vapour  at  15  cm.  total  pressure  was  observed.  Ex¬ 
amples  of  two  tracks  representing  heavy  particles 
recoiling  in  opposite  directions  were  obtained.  There 
is  evidence  that  the  mass  of  the  particle  in  the  main 
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track  must  be  >75.  The  max.  observed  range  for 
the  heavy  particles  was  ~3  cm.  of  air.  N.  M.  B. 

Radioactive  recoils  from  uranium  activated 
by  neutrons.  E.  McMillan  (Physical  Rev.,  1939, 
[ii],  55,  510). — The  range  of  the  ejected  radioactive 
particles  was  measured  by  observing  tho  distribution 
of  the  activity  with  depth  in  a  series  of  A1  foils  placed 
next  to  the  U  (as  U03)  during  bombardment.  A 
preliminary  attempt  to  trace  any  correlation  between 
range  and  decay  periods  of  the  products  by  following 
the  decay  of  activity  stopped  by  successive  foils  of 
thin  paper  is  described.  N.  M.  B. 

Splitting*  of  uranium  and  thorium.  R.  B. 
Roberts,  R.  C.  Meyer,  and  P.  Wang  (Physical  Rev., 
1939,  [ii],  55,  510 — 511). — The  ranges  of  the  particles 
emitted  when  U  and  Th  are  bombarded  with  neutrons 
are  10-5^1  and  12-0^2  mm.,  respectively.  There 
is  evidence  of  delayed  emission  of  neutrons  of  decay 
period  12*5^3  sec.,  possibly  due  to  photo-dis¬ 
integration  by  y-rays.  A  hard  y-ray  of  approx,  the 
same  period  was  found.  The  period  of  the  neutrons 
and  y-rays  is  close  to  one  of  the  (3-ray  periods  observed 
by  Meitner  (cf.  A.,  1937, 1,  440).  N.  M.  B. 

Fission  of  uranium.  H.  L.  Anderson,  E.  T. 
Booth,  J.  R.  Dunning,  E.  Fermi,  G.  N.  Glasoe,  and 
F.  G.  Slack  (Physical  Rev.,  1939,  [ii],  55,  511—512). 
— Measurements  showed  that  the  energies  of  the  frag¬ 
ments  of  U  were  >  ~90  Me.v.  The  cross-section  of 
thermal  neutrons  for  the  fission  process  was  ~2  x 
10-24  Sq  cm>  The  efficiency  of  slow  neutrons  for  the 
fission  process  appears  to  follow  a  ljv  law.  There  is 
some  indication  that  the  fission  does  not  occur  from 
23 8U  but  from  235U  which  is  present  to  an  amount  < 
1%.  The  max.  range  of  the  fragments  is  ~l-7  cm., 
and  there  is  evidence  for  the  presence  of  several  unde¬ 
termined  periods.  N.  B.  M. 

Rupture  of  radioactive  nuclei  by  neutrons. 
J.  Solomon  (Compt.  rend.,  1939,  208,  570—572). — 
The  rupture  phenomena  are  incompatible  with  a 
“  liquid  drop  55  model  for  the  at.  nucleus.  The  applic¬ 
ation  of  Wheeler’s  model  (A.,  1938,  I,  57),  which  is 
preferred,  is  discussed.  A.  J.  E.  W. 

Gaseous  radioelement  formed  in  uranium 
bombarded  with  neutrons.  P.  Savitch  (Compt. 
rend.,  1939,  208,  646 — 647). — A  (3-active  gaseous 
radioelement  of  period  — 20  min.,  formed  on  bombard¬ 
ment  of  U  with  neutrons  from  a  Rn-Be  source,  has 
been  collected  by  an  electric  discharge  method,  and 
by  condensation  on  active  C.  A.  J.  E.  W. 

Observation  by  the  Wilson  method  of  cloud[- 
chamber]  trajectories  of  the  explosion  products 
of  uranium  nuclei.  F.  Joliot  (Compt.  rend., 
1939,  208,  647 — 649). — A  cloud-chamber  track  of 
high  ionisation  density  originating  from  U  bombarded 
with  neutrons  (Rn-Be  source)  is  reproduced.  Its 
length,  corr.  to  atm.  pressure,  is  9  mm.,  and  assuming 
the  track  to  be  due  to  an  atom  of  mass  ~100,  a  mean 
charge  of  +3e  and  an  energy  of  ~10  Me.v.  on  emer¬ 
gence  from  the  U  oxide  layer  are  indicated.  If  the 
projected  atom  has  a  max.  range  of  3  cm.  (cf.  A.,  1939, 
I,  174)  and  a  mean  charge  of  +3e  (which  is  probably 
xeceeded  by  1 — 2  units)  throughout  its  path,  the 
initial  energy  is  <35  Me.v.  A.  J.  E.  W. 


Explosive  rupture  of  the  U  and  Th  nuclei 
under  the  action  of  neutrons.  F.  Joliot  (J. 
Phys.  Radium,  1939,  [vii],  10,  159— 160 ;  cf.  A.,  1939, 
I,  174). — Data  recorded  on  the  formation  of  radio¬ 
elements  in  U  irradiated  by  neutrons  are  reviewed. 
Experiments  on  the  rupture  of  U  and  Th  indicate  that 
the  mode  of  rupture  depends  on  the  energy  of  the 
incident  neutrons ;  slow  neutrons  favour  the  form¬ 
ation  of  radioactive  bodies  of  long  periods.  An  iden¬ 
tical  substance  (3*5  hr.  period)  is  produced  from  both 
Th  and  U.  W.  R.  A. 

Rupture  of  nuclei  of  elements  lighter  than 
uranium  under  neutron  bombardment.  C.  Mag- 
nan  (Compt.  rend.,  1939,  208,  742 — 744). — The 
occurrence  of  recoil  atoms  possessing  energies  of  49 — 
98  Me.v.  from  U  bombarded  with  neutrons  has  been 
confirmed  by  a  proportional  ionisation  method.  No 
high-energy  particles  are  observed  with  Bi,  Ta,  Te, 
Cd,  Ag,  Pd,  Mo,  Zr,  or  Sr,  using  a  neutron  source 
equiv.  to  20  g.  of  Ra  +  Be.  Recoil  atoms  of  energy 
25  Me.v.  are  observed  with  W  and  Ti,  with  a  frequency 
of  one  in  2 — 3  min.  Au  gives  a  40 — 67 -Me.v. 
particle  every  2  min.  A.  J.  E.  W. 

Energy  considerations  of  the  origin  of  barium 
by  the  neutron  bombardment  of  uranium.  S- 
Flugge  and  G.  von  Droste  (Z.  physikal.  Chein., 
1939,  42,  B,  274 — 280). — By  consideration  of  the  mass 
defects  and  the  energies  liberated  when  U  is  decom¬ 
posed  by  neutron  bombardment  into  two  approx, 
equal  nuclei  it  is  shown  theoretically  that  such 
decomp,  can  occur  with  a  heat  effect  of  ~200  Me.v. 
The  heat  effect  is  .slightly  <,  but  of  the  same  order  of 
magnitude  as,  the  height  of  the  potential  barrier 
which  has  to  be  surmounted.  W.  R.  A. 

Heavy  particles  produced  on  the  disintegration 
of  uranium  and  thorium  which  have  been  bom¬ 
barded  with  neutrons.  W.  Jentschke  and  F. 
Prankl  (Naturwiss.,  1939,  27,  134 — 135). — When 
U  is  bombarded  with  neutrons  a  radioactive  nucleus 
with  the  properties  of  Ba  is  formed.  If  the  U  nucleus 
has  split  into  two  to  produce  this,  the  other  nucleus 
must  be  Kr.  This  being  so,  the  packing  fraction 
curve  indicates  that  energy  of  ~160 — 190  Me.v. 
must  be  set  free.  The  ionisation  produced  by  the 
two  nuclei  in  a  cloud  chamber  filled  with  N2  was 
determined,  from  which  the  ratio  of  the  masses  of  the 
particles  was  found  to  be  139  :  87.  An  abs.  deter¬ 
mination  of  the  total  ionisation  produced  by  the  two 
nuclei  gave  for  the  energies  61  and  98  Me.v.,  making 
a  total  of  ~160  Me.v.  The  ranges  of  the  nuclei  were 
1-5  and  2  cm.,  respectively.  A.  J.  M. 

Products  of  disruption  of  uranium.  0.  Hahn 
and  F.  Strassmann  (Naturwiss.,  1939,  27,  163 — 164). 
— The  products  of  disruption  of  U  on  bombardment 
with  neutrons  were  investigated  by  passing  a  current 
of  air  through  the  cone.  U  solution  irradiated  with 
slow  neutrons.  After  drying,  the  air  was  passed  oyer 
a  cooled  C  adsorbent.  The  C  was  then  treated  with 
an  acidified  Ba  solution,  filtered,  and  the  Ba  pptd. 
“  as  BaCl2.”  The  Ba  isotope  of  half-life  86  min.  was 
detected  in  the  ppt.  Under  other  conditions  isotopes 
of  Ba  of  half-life  14  min.  and  300  hr.,  respectively, 
were  found.  For  the  production  of  these  Ba  isotopes, 
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Xe  must  have  been  primarily  formed.  This  Xo  has 
a  very  short  life.  Three  different  isotopes  of  an  alkali 
metal,  probably  Cs,  are  intermediate  between  Xe  and 
Ba.  They  have  half-life  approx.  <8  min.,  35  min., 
and  >35  min.  Sr  isotopes  have  also  been  obtained. 

A.  J.  M. 

Atomic  nuclei  in  cosmic  radiation.  H,  Alf- 
v£n  (Nature,  1939, 143,  435). — Primary  cosmic  radia¬ 
tion  probably  contains  electrons  and  at.  nuclei  with 
high  energies.  The  small  no.  of  protons  or  other 
nuclei  observed  at  sea-level  may  be  accounted  for  by 
assuming  that  the  high-energy  nuclei  are  absorbed 
by  collisions  with  nuclei  in  the  atm.  accompanied  by 
emission  of  mesotrons.  L.  S.  T. 

East-west  asymmetry  of  cosmic  radiation  at 
very  high,  elevations  near  the  equator.  T.  H. 
Johnson  and  J.  G.  Barry  (Physical  Rev.,  1939, 
[ii],  55,  503;  cf.  A.,  1938,  I,  549). — Data  obtained 
by  balloon  flights  indicate  that  ~10%  of  the  high- 
elevation  intensity  is  produced  by  unbalanced  posi¬ 
tives,  probably  representing  that  proportion  attribut¬ 
able  to  the  hard  component.  The  soft  component 
would  then  be  made  up  of  equal  nos.  of  positive  and 
negative  electrons.  N.  M.  B. 

Long-period  variations  of  cosmic  rays.  P.  S. 
Gill  (Physical  Rev.,  1939,  [ii],  55,  429— 433).— A 
study  of  yearly  variations  and  of  a  variation  of  cosmic- 
ray  intensity  with  a  28-day  period,  apparently  con¬ 
nected  with  the  sun’s  rotation,  is  reported  and  dis¬ 
cussed.  N.  M.  B. 

Motion  of  the  cosmic  rays  in  interstellar  space. 
H.  AlfvIin  (Physical  Rev.,  1939,  [ii],  55,  425 — 429; 
cf.  A.,  1938,  I,  429). — The  limitation  of  a  current 
consisting  of  charged  high-energy  particles  (cosmic 
rays)  passing  through  interstellar  space  is  discussed. 

N.  M.  B. 

Cosmic-ray  intensity  and  geomagnetic  effect. 
T.  H.  Johnson  (Rev.  Mod.  Physics,  1938,  10,  193 — 
244). — A  review  dealing  with  the  technique  of  measure¬ 
ment  of  cosmic-ray  ionisation  and  the  no.  of  cosmic 
rays,  the  determination  of  the  sp.  ionisation,  and  the 
energy  expended  per  ion  pair.  The  theory  of  the 
geomagnetic  effect,  and  the  determination  of  this 
effect,  are  also  dealt  with.  A.  J.  M. 

Intensity  of  neutrons  in  cosmic  radiation. 
H.  von  Halban,  jun.,  L.  Kowarski,  and  M.  Magat 
(Compt.  rend.,  1939,  208,  572— 574).— Cosmic 
neutrons  have  been  detected  by  formation  of  |£Br 
(period  4*5  hr.)  in  EtBr.  In  Paris  two  thermal 
neutrons  are  produced  per  min.  per  sq.  cm.  in  a  layer 
containing  H  equiv.  to  6  cm.  of  H20;  the  absorption 
coeff.  in  H20  is  small,  indicating  energies  >106  e.v. 
The  total  thermal  neutron  yield  is  >10/sq.  cm. /min. 
At  9500  m.  altitude  this  total  yield  increases  to  >1000. 
The  no.  of  neutrons  is  >  that  of  electrons  in  cosmic 
radiation.  The  resultant  activities  are  attributed  to 
neutrons,  or  else  to  an  unknown  kind  of  nuclear 
reaction.  A.  J.  E.  W. 

Latitude  effect  for  very  large  cosmic-ray 
bursts.  W.  P.  Jesse  and  P.  S.  Gill  (Physical  Rev., 
1939,  [ii],  55,  414;  cf.  Compton,  A.,  1938,  I,  9). — 
Data  obtained  on  sea  voyages  over  extended  periods 
are  reported  and  discussed.  N.  M.  B. 


Back-ray  showers.  N.  Dobrotin,  N.  Ivanova, 
and  B.  Isaev  (Compt.  rend.  Acad.  Sci.  U.R.S.S.,  193S, 
21,  273 — 275). — The  mechanism  of  the  formation  of 
back-ray  showers  is  discussed.  The  dependence  of 
the  no.  of  back-ray  showers  on  the  thickness  of  Pb 
and  A1  above  two  groups  of  proportional  counters, 
so  arranged  as  to  eliminate  coincidences  due  to  heavy 
particles,  was  investigated  at  an  altitude  of  3000  m. 
The  results  do  not  agree  with  previous  work,  and  the 
causes  of  the  discrepancies  are  discussed.  Experi¬ 
ments  carried  out  at  altitudes  of  4200  and  5300  in. 
support  the  assumption  that  back-ray  showers  are 
connected  with  the  soft  component  of  cosmic  rays. 

A.  J.  M. 

Splitting  of  nuclei  by  cosmic  rays  at  altitudes 
according  to  observations  conducted  with  the 
help  of  photographic  plates  with  a  thick  layer. 
A.  Gdanov  (Compt.  rend.  Acad.  Sci.  U.R.S.S.,  193S, 
20,  641 — 643). — Thick-layer  plates  exposed  at  an 
altitude  (mean  height  ~4500  m.)  show  a  greater  no. 
of  splittings  than  plates  exposed  at  sea-level  (cf.  A., 
1938,  I,  170),  and  a  much  greater  share  of  the  split¬ 
ting  falls  to  4-  and  5-component  forks.  “  Tailed  ” 
forks,  and  “  showers  ”  of  5  and  6  particles,  have  also 
been  observed.  W.  R.  A. 

Mesotron  and  the  directional  distribution  of 
cosmic  radiation.  P.  Weisz  (Naturwiss.,  1939,  27, 
132). — Assuming  the  radioactive  disintegration  of 
mesotrons,  the  directional  distribution  of  the  hard 
component  of  cosmic  rays  cannot  be  expressed  by  the 
absorption  law  alone,  and  a  new  formula  is  derived 
which  takes  into  account  the  mean  disintegration 
path,  which  is  determined  to  be  8  km.  This  is  rather 
<  the  val.  obtained  by  Blackett,  but  >  the  val. 
obtained  from  considerations  of  the  barometer 
effect  (4*7  km.).  A.  J.  M. 

Lifetime  of  the  Yukawa  particle.  L.  W.  Nord- 
heim  (Physical  Rev.,  1939,  [ii],  55,  506;  cf.  A., 
193S,  I,  550). — A  review  of  various  available  vals.  and 
calculations.  N.  M.  B. 

Emission  of  ionising  radiations  from  salts  of 
common  metals.  G.  Reboul  and  E.  Tiubaud 
(Compt.  rend.,  1939,  208,  568 — 569). — The  absorption 
coeffs.  in  air  of  radiations  emitted  by  salts  and  oxides 
of  Sn,  Pb,  Ni,  Cu,  Ee,  and  Zn  are  equal  in  each  case 
to  those  observed  with  the  free  metals  (cf.  A.,  1938, 
I,  55),  indicating  that  the  metals  and  their  compounds 
emit  radiations  of  equal  X  (3 — 5*5  a.). 

A.  J.  E.  W. 

Energy-producing  reaction  in  the  sun.  G. 
Gamow  (Astrophys.  J.,  1939,  89,  130 — 133). 

Expanding  universe  and  the  origin  of  the 
great  nebulae.  (Sir)  J.  H.  Jeans  (Nature,  1939, 143, 
15S — 159). — The  views  of  Gamow  and  Teller  (ibid.t 
116)  are  criticised.  The  universe  as  it  now  stands 
could  be  formed  by  the  condensation  of  a  gas  with  a 
“  thermal  ”  velocity  of  ~20  km.  per  sec.  Such  a 
velocity  can  be  obtained  from  H  atoms  at  19,000°, 
or  from  free  electrons  at  —260°,  or  from  a  mixture  at 
any  temp,  between  — 260°  and  19,000°.  L.  S.  T. 

Biological  effects  of  densely  ionising  radiation. 
K.  G.  Zimmer  and  N.  W.  T.  Ressovsky  (Physical 
Rev.,  1939,  [ii],  55,  411). — A  discussion  of  the  theo- 
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retical  considerations  of  Kingdon  (cf.  A.,  1938,  I, 
123).  N.  M.  B. 

Related  magnetic  moments  of  light  nuclei. 
D.  R.  Inglis  (Physical  Rov.,  1939,  [ii] ,  55,  329 — 
336). — A  summary  and  discussion  are  given  of  various 
data,  related  to  the  magnetic  moments  of  light 
nuclei,  which  can  be  interpreted,  and  of  others  which 
are  apparently  irregular,  on  the  assumption  that 
neutrons  and  protons  are  simple  nuclear  building 
units  with  const,  spin  magnetic  moments  and  bound 
together  by  simple  short-range  interactions  of  an 
exchange  type.  Explanations  of  anomalies  are 
examined.  N.  M.  B. 

Electronic  charge.  T.  H.  Laby  and  V.  D. 
Hopper  (Nature,  1939,  143,  157—158). — A  modified 
method  in  which  a  horizontal  electric  field  is  used  and 
the  motion  of  the  oil  drop  is  recorded  photographically 
so  that  a  displacement  can  be  measured  correct  to 
— 3  X  lO-5  cm.  is  described  for  the  determination  of 
e.  Preliminary  measurements  indicate  a  val.  for  e 
slightly  <  that  found  by  Millikan.  Drops  of  oil 
formed  by  detachment  from  the  steel  wires  of  a 
brush  are  electrically  charged,  and  for  two  samples  of 
apiezon  oil  and  one  of  castor  oil  the  average  no.  of 
electrons  per  drop  is  oc  the  (radius)3.  Drops  of  castor 
oil  to  which  >103  electrons  are  attached  have  been 
photographed.  L.  S.  T. 

Debye  temperature  of  the  liquid  droplet  model 
of  the  atomic  nucleus.  K.  Umeda  (Sci.  Papers 
Inst.  Phys.  Chem.  Res.  Tokyo,  1938,  35,  S — 15). — 
Theoretical.  The  Bethe  and  Born-Courant  methods 
are  applied  to  surface  vibrations  in  connexion  with  the 
liquid  droplet  model  of  the  nucleus.  A.  J.  M. 

Shape  and  stability  of  heavy  nuclei.  E.  Feen- 
berg  (Physical  Rev.,  1939,  [ii],  55,  504—505).— 
Mathematical.  N.  M.  B. 

Model  of  trans-uranium.  W.  Wefelmeier 
(Naturwiss.,  1939,  27,  110 — 111). — Theoretical.  A 
model  of  the  nucleus  of  trans-U  based  on  energy 
considerations  and  stability  is  put  forward. 

A.  J.  M. 

Model  of  trans -uranium.  C.  F.  von  Weiz-  ■ 
s acker  (Naturwiss.,  1939,  27,  133). — Theoretical. 
The  model  of  the  trans-U  nucleus  put  forward  by 
Wefelmeier  (see  above)  is  discussed.  A.  J.  M. 

Fundamental  length  introduced  by  the  theory 
of  the  mesotron  (meson).  H.  J.  Bhabha  (Nature, 
1939,  143,  276—277).  L.  S.  T. 

Theory  of  mesons  and  nuclear  forces.  C. 
Moller  and  L.  Rosenfeld  (Nature,  1939,  143, 
241—242).  L.  S.  T. 

New  form  of  the  baryteron  equation  and  some 
related  questions.  F.  J.  Belinfante  (Nature, 
1939, 143,  201).  L.  S.  T. 

Static  solution  of  Einstein's  field  equations  for 
spheres  of  fluid.  R.  C.  Tolman  (Physical  Rev., 
1939,  [ii],  55,  364 — 373). — Mathematical. 

N.  M.  B. 

Massive  neutron  cores.  J.  R.  Oppenheimer 
and  G.  M.  Volkoff  (Physical  Rev.,  1939,  [ii],  55, 
374 — 381). — Mathematical.  The  gravitational  equili¬ 
brium  of  masses  of  neutrons,  using  the  equation  of 


state  for  a  cold  Fermi  gas  and  general  relativity,  is 
investigated,  and  results  are  considered  in  relation  to 
the  analytic  equilibrium  solutions  found  by  Tolman 
(cf.  preceding  abstract).  N.  M.  B. 

Nuclear  formation  under  the  influence  of 
electrical  charges.  T.  Glosios  (Ann.  Physik,  1939, 
[v],  34,  446 — 448). — A  criticism  of  Tohmfor  and 
Yolmer  (A.,  1938,  I,  559).  0.  D.  S. 

Energy  production  in  stars.  H.  A.  Bethe 
(Physical  Rev.,  1939,  [ii],  55,  434 — 456). — It  is  shown 
that  the  most  important  source  of  energy  in  ordinary 
stars  is  the  reactions  of  C  and  N  with  protons,  these 
reactions  forming  a  cycle  in  which  the  original  nucleus 
is  reproduced  :  12C  +  H  =  13N,  13N  =  13C  +  e*, 

13C  +  H  =  14N,  14N  +  H  =  150,  150  =  15N  +  e\ 
15N  +  H  =  12C  +  4He.  Stabilities  of  unknown  nuclei 
and  possible  nuclear  reactions  are  considered  in 
relation  to  sun  and  star  temp.  It  is  shown  that  no 
elements  heavier  than  4He  can  be  built  up  in  ordinary 
stars.  Suggested  energy  production  mechanism  is 
discussed  with  reference  to  the  mass-luminosity 
relation,  stability-temp,  changes,  and  stellar  evol¬ 
ution.  N.  M.  B. 

Absorption  of  neutrinos .  H.  R.  Crane  (Physical 
Rev.,  1939,  [ii],  55,  501 — 502).— An  attempt  to  detect 
neutrinos  by  a  reverse  process  to  the  ^-electron 
capture  process  is  described.  The  transformation 
attempted  was  3CC1  +  g  ->  35S  +  e+ ;  the  35S  decays 
according  to  the  reaction  35S  ->  35C1  +  er  +  p..  Neg¬ 
ative  results  were  obtained.  Energy  considerations 
and  the  application  of  the  problem  to  astrophysics 
are  discussed.  N.  M.  B. 

11  Failure  ”  of  quantum  theory  at  short  ranges 
and  high  energies.  (Sir)  A.  S.  Eddington 
(Nature,  1939,  143,  432— 433).  L.  S.  T. 

Scattering  and  splitting  of  photons  on  the  non¬ 
linear  field  theory  of  Born  and  Inf  eld.  S.  Tomo- 
naga  and  M.  Kobayasi  (Sci.  Papers  Inst.  Phys. 
Chem.  Res.  Tokyo,  1938,  34,  1643— 1649).— The  total 
cross-section  for  the  coherent  scattering  of  photons 
by  nuclear  fields  has  been  calc.;  it  oc  (at.  no.  of 
scattering  nucleus)3,  and  increases  as  the  4th  power 
of  the  energy  of  the  incident  photon.  The  total 
cross-section  for  the  splitting  of  an  incident  photon 
into  two  photons  by  the  field  of  the  nucleus  cc  (at. 
no.)2,  and  increases  as  the  6th  power  of  the  energy 
of  the  incident  photon.  F.  J.  L. 

Expressions  for  the  current  in  the  Bloch 
approximation  of  11  tight  binding  M  for  metallic 
electrons.  J.  Bardeen  and  J.  H.  Van  Vleck 
(Proc.  Nat.  Acad.  Sci.,  1939,  25,  82 — 86). — Mathe¬ 
matical.  O.  D.  S. 

Determination  of  extinction  coefficients  using 
the  hydrogen  lamp  as  light  source.  H. 
Stucklen  (J.  Opt.  Soc.  Amer.,  1939,  29,  37 — 39). — 
The  val.  of  h  in  h  =  log  I0/I  is  const,  between  2400 
and  4400  a.  using  a  H2  lamp  as  light  source.  •  On  each 
plate  the  H2  spectrum  is  photographed  (i)  without  a 
filter,  (ii)  through  a  filter  of  known  extinction  coeff. 
and  the  solvent  to  determine  Jc,  and  (iii)  through 
different  lengths  and  concns.  of  solution.  F.  J.  L. 
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Interference  to  extinguish  reflexion  of  light 
from  glass.  (Miss)  K.  B.  Blodgett  (Physical 
Rev.,  1939,  [ii],  55,  391 — 404). — Factors  affecting  the 
intensity  of  the  light  resultant  from  the  interference 
of  rays  reflected  from  the  two  boundaries  of  a  thin 
film  are  investigated,  and  the  conditions  for  extinction 
of  reflected  light  are  described.  The  technique  of 
building  films  of  unimol.  layers  of  50%  Cd  arachidate 
and  50%  arachidic  acid,  to  satisfy  these  conditions, 
is  given.  N.  M.  B. 

Penetration  of  light  through  dense  fog.  M. 
Kinoshita,  K.  Uchiyama,  and  T.  Nakajima  (Sci. 
Papers  Inst.  Phys.  Chem.  Res.  Tokyo,  1938,  34, 
1681 — 1689). — The  transparency  of  an  artificial  fog 
of  droplet  size  3  g.  increases  with  decreasing  X.  Sea¬ 
water  fog  and  fog  containing  5%  of  HC1  cannot  be 
distinguished  from  pure  H20  fog.  If  the  droplet  size 
is  >7  (x.  the  fog  is  practically  neutral  spectro¬ 
scopically.  F.  J.  L. 

Atmospheric  ozone.  D.  Barbier  and  D. 
Chalonge  (J.  Phys.  Radium,  1939,  [vii],  10,  113 — 
123). — A  more  precise  method  of  evaluating  the  temp, 
of  atm.  03  is  described  and  has  been  applied  to 
determinations  of  03  made  from  stellar  spectra.  The 
mean  temp,  of  the  03  is  directly  related  to  the  thick¬ 
ness  of  the  03,  large  thicknesses  corresponding  with 
high  temp,  and  vice  versa.  The  possibility  of  the 
existence  of  “  clouds  ”  of  03  is  discussed. 

W.  R.  A. 

Spectrum  of  potassium  deuteride .  S.  Imanishi 
(Nature,  1939,  143,  165 — 166). — The  KD  spectrum, 
obtained  in  an  arc  between  K  (— )  and  Ni  (+)  elec¬ 
trodes  burning  in  an  atm.  of  D2  at  50 — 30  cm.  pressure, 
shows  many  lines  between  4300  and  5100  a.  Pre¬ 
liminary  vals.  of  rotational  consts.,  and  an  equation 
expressing  null-lines  of  the  fourteen  bands  observed, 
are  given.  L.  S.  T. 

Spectrum  of  tin  hydride  at  high  pressure. 

W.  W.  Watson  and  R.  Simon  (Physical  Rev.,  1939, 
[ii],  55,  358—360;  cf.  A.,  1939,  I,  118).— Data  for 
SnH  spectra  produced  in  a  d.-c.  arc  in  H2  at  5  atm. 
pressure  are  tabulated.  Two  bands  in  the  violet, 
degrading  towards  the  red,  with  first  heads  at  4054 
and  4447  a.  together  are  a  (0,  0)2A  ->  2n  transition 
with  a  sharp  cut-off  at  K'  =  17.  Consts.  for  the  2 A 
and  2n  states  are  evaluated,  and  some  data  for  a 
band  system  in  the  red  with  principal  head  at  6095  a. 
are  given.  N.  M.  B. 

Band  spectrum  of  antimony  fluoride  (SbF). 
H.  G.  Howell  and  G.  D.  Rochester  (Proc.  Physical 
Soc,,  1939,  51,  329 — 334), — The  spectrum  of  SbF, 
produced  in  active  N  and  also  by  high-frequency  dis¬ 
charge,  consists  of  three  groups  of  bands  in  the  regions 
3600—5000,  2600—2700,  and  2200—2430  a.  Most  of 
the  bands  of  the  first  region  belong  to  two  systems  (cf. 
A.,  1937,  I,  216),  and  the  remaining  bands  in  this 
group  are  assigned  to  a  third  system.  The  three 
systems  are  considered  to  be  due  to  transitions  between 
triplet  electronic  levels.  Full  data  for  the  ultra¬ 
violet  triplet  system,  the  components  of  which  are  in 
the  other  two  regions,  are  tabulated.  The  final  state 
common  to  both  triplet  systems  is  probably  3II.  Ex¬ 


pressions  for  band  heads  and  vibrational  consts.  are 
given.  N.  M.  B. 

Ultra-violet  band  systems  of  silicon  mono- 
selenide  and  monotelluride.  R.  F.  Barrow 
(Proc.  Physical  Soc.,  1939,  51,  267 — 273). — A  detailed 
account  of  results  previously  reported  (cf.  A.,  1938, 
I,  552).  Vibrational  analyses  and  expressions  for  the 
band  heads  are  given.  The  systems  are  analogous  to 
those  of  SiO  and  SiS,  and  data  are  briefly  discussed 
in  relation  to  the  corresponding  systems  of  PbO,  PbS, 
PbSe,  and  PbTe,  and  other  similar  mols.  of  group 
IV b  elements.  N.  M.  B. 

TiO  bands  in  the  spectra  of  stars.  P.  P. 
Dobronravin  (Bull.  Acad.  Sci.  U.R.S.S.,  1938,  Ser. 
Phys.,  330 — 332). — The  spectra  of  low-temp,  stars 
(2500 — 4000°)  have  strong  absorption  bands  corre¬ 
sponding  with  TiO  (M  spectral  class),  ZrO  (S  class), 
and  C2  and  CN  (E  and  N  classes).  The  X  of  the  TiO 
bands  in  stellar  spectra  correspond  with  most  vibra¬ 
tional  transitions  observed  under  laboratory  con¬ 
ditions.  A  new  system  of  TiO  bands  has  been  found 
and  is  classed  as  the  3Z—3n  system.  A.  J.  M. 

Combination  of  nitrogen  and  oxygen  in  tbe 
glow  discharge.  W.  Holtz  and  R.  Muller  (Ann. 
Pliysik,  1939,  [v],  34,  489 — 520). — The  spectra  in  the 
various  regions  of  the  glow  discharge  in  NO,  N02, 
N20,  and  in  still  and  flowing  mixtures  of  N2  and  02 
have  been  photographed.  NO  bands  were  observed 
in  the  negative  glow  in  mixtures  of  N2  and  02  in 
presence  of  excess  of  N2.  Max.  combination  takes 
place  at  the  boundary  of  the  negative  glow.  A  re¬ 
action  scheme  is  proposed.  0.  D.  S. 

Continuous  emission  spectra  of  the  hydrogen 
halides  and  their  interpretation.  A.  K.  Dutta 
and  S.  C.  Deb  (Trans.  Bose  Res.  Inst.  Calcutta, 
1933 — 1934,  9,  177 — 200). — Continuous  spectra  from 
discharge  tubes  containing  HC1,  HBr,  and  HI  have 
max.  at  XX  2580,  2870,  and  3400  a.,  and  regions  of 
secondary  emission  with  max.  at  XX  3140,  3480,  and 
4280  a.  The  principal  max.  represent  energies 
10%  >  the  thermochemical  dissociation  energies  for 
the  production  of  normal  H  and  halogen  atoms,  and 
are  interpreted  as  transitions  between  a  repulsive 
state  and  the  normal  stable  state.  The  secondary 
max.  for  HC1  and  HBr  represent  energies  equal  to  the 
respective  dissociation  energies  of  HCP  and  HBr+. 

Ch.  Abs.  (e) 

Flame  spectrum  of  HC1.  A  K.  Dutta  and  S.  C. 
Deb  (Trans.  Bose  Res.  Inst.  Calcutta,  1933 — 1934, 
9,  201 — 210). — The  spectrum  consists  of  two  regions 
of  continuous  emission  at  XX  7000 — 5500  and  5100 — 
3200  a.  The  energy  of  the  7000  a.  band  (41  kg. -cal.) 
is  approx,  equal  to  the  difference  between  the  thermo¬ 
chemical  energy  of  formation  of  HC1  and  the  dis¬ 
sociation  energy  of  Cl2.  The  energy  of  the  second 
band  (56  kg. -cal.)  is  equal  to  the  dissociation  energy 
of  Cl2.  Ch.  Abs.  (e) 

Absorption  spectra  of  certain  Pm  deriv¬ 
atives.  T.  MiLOBipzKi  and  W.  Bokowski  (Rocz. 
Chem.,  1938,  18,  725 — 731). — The  mol.  extinction 
curves  of  H3P03,  Na2HP03,  PC13,  PCl(OEt)2,  and  of  the 
solutions  obtained  by  hydrolysis  of  PBr3  with  H20, 
and  at  pa  3*5  and  5*9,  are  continuous ;  absorption  rises 
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in  the  order  given.  The  curves  for  P(OR)3  (R  =  Me, 
Et,  Pr°,  Pr^),  P(OMe)2*OH,  and  P(OEt)2*OH  have  max. 
at  X  =  250—260  mtx.,  in  which  region  the  curves  for 
P(OBu%  P(OR)2-OH  (R='Pr°,  Pr^,  Bu*),  and 
PEtO(OEt)2  are  flattened.  It  is  concluded  that 
absorption  by  P111  is  >  that  of  tautomeric  Pv 
derivatives.  R.  T. 

Ultra-violet  absorption  aspectra  of  certain 
organic  molecules.  S.  Vencol  (Compt.  rend., 
1939,  208,  801 — 803). — The  ultra-violet  absorption  of 
vapours  of  AcCl,  CH2C1*C0C1,  CC13*C0C1,  EtCOCl, 
PrCOCl,  AcBr,  and  CH2BrCOBr  has  been  in¬ 
vestigated.  Only  AcCl  shows  predissociation.  The 
spectrum  of  AcCl  is  discussed  in  more  detail ;  it  con¬ 
sists  of  two  systems  of  bands  corresponding  with  two 
successive  states  of  vibration  and  separated  by  260  and 
342  cm.-1,  closely  approximating  to  two  recorded 
Raman  displacements.  By  examining  thermal  data 
for  AcCl,  MeCl,  and  CO  the  probable  mechanism  of 
dissociation  of  AcCl  is  given  as  AcCl  =  Me  -J-  Cl  + 
CO  —  107*8  kg.-cal.  W.  R.  A. 

Ultra-violet  absorption  of  oximes  in  tlie  solid 
state.  (Mme.)  T.  Guilmart  (Compt.  rend.,  1939, 
208,  574—576;  cf.  A.,  1933,  1278;  1934,  774).— 
Extinction  coeff.  curves  (2400 — 3000  a.)  are  given  for 
the  solid  oximes  of  ethyl-,  propyl-,  trimethyl-, 
dimethylethyl-,  and  dimethyloctyl-acetophenone, 
indanone,  tetralone,  benzosuberone,  and  1  :  1-dime- 
thyl-indanone,  -tetralone,  and  -benzosuberone.  The 
alkylphenone  oximes  show  much  greater  absorption  at 
higher  XX  than  those  of  the  trialkylacetophenones, 
owing  to  the  existence  of  two  forms ;  in  one  of  these 
forms  no  coupling  occurs  between  the  N*0H  group 
and  the  aromatic  nucleus,  owing  to  differences  in  the 
N*OH  valency  angles.  Similar  differences  of  structure 
in  the  benzocyclanone  series  are  discussed. 

A.  J.  E.  W. 

Absorption  spectra  of  some  quinones.  L. 
Brull  and  F.  Griffi  (Gazzetta,  1939,  69,  28 — 31). — 
Extinction  coeff.  curves  of  C6H6  solutions  of  benzo- 
quinone,  its  C1-,  Cl4-,  and  Br4-derivatives,  and  thymo- 
quinone  have  been  measured  in  the  region  4000 — 
7000  a.  0.  J.  W. 

Azines  [absorption  spectra]. — See  A.,  1939,  II, 
128. 

Structure  and  absorption  spectra  of  diamino- 
derivatives  of  acridine  dyes.— See  A.,  1939,  II, 
126. 

Ultra-violet  absorption  spectrum  and  chemical 
reactivity  of  some  substituted  9-vinylphen- 
anthrenes.  V.  Henri  and  E.  Berg  Manx  (Nature, 
1939, 143,  278). — Although  possessing  a  system  of  two 
conjugated  double  linkings,  9  :  9'-diphenanthryl  shows 
a  spectrum  practically  identical  with  that  of  phen- 
anthrene  (I).  9-cycZoPentenylphenanthrene,  which 
combines  easily  with  maleic  anhydride,  has  fewer  and 
markedly  more  diffuse  bands  than  (I).  L.  S.  T. 

Absorption  anisotropy  of  different  radiations 
for  the  molecules  of  several  photosensitive 
colouring  matters.  S.  Nikitine  (Compt.  rend., 
1939,  208,  805—807 ;  cf.  A.,  1938,  1,  318,  528,  579).— 
The  photodichroism,  A,  of  cyanin  (I),  pinacyanol  (II), 
and  eosin  (III),  observed  after  insolation,  has  been 


measured  as  a  function  of  the  X.  Glass  plates  covered 
with  a  collodion  film  tinted  with  the  dyes  were  em¬ 
ployed.  In  each  case  A  grows  from  the  blue  to  the 
red;  at  the  edge  of  the  red  it  approaches  the  val. 
predicted  by  the  theory  for  a  linear  oscillator,  but  does 
not  exceed  it.  The  spectral  composition  of  the  white 
light  used  for  insolation  has  not  a  first-order  effect  on 
the  variation  of  A.  The  effect  of  thickness  of  the 
collodion  film  has  been  investigated.  For  (I),  thick¬ 
ness  has  little  effect  on  A ;  for  (II)  and  (III)  A  is 
stronger  with  a  thick  film,  and  for  (II)  a  thick  film  is 
fluorescent.  The  relation  between  the  variation  of  A 
with  X  and  the  oscillators  associated  with  the  absorp¬ 
tion  is  considered.  W.  R.  A. 

Relative  abundance  of  CN,  C2,  CH,  NH,  and 
OH  in  the  solar  reversing  layer.  F.  E.  Roach 
(Astrophys.  J.,  1939,  89,  99 — 115). — The  partition 
functions  of  possible  diat.  arrangements  of  H,  C,  N, 
and  0  have  been  computed.  From  these  and  from 
the  observed  solar  intensities  of  rotational  lines  in  the 
bands  of  CN,  C2,  CH,  NH,  and  OH,  vals.  of  log  Sf, 
where  S  is  the  mol.  abundance  and  /  the  abs.  intensity 
factor,  have  been  determined.  From  CN  (3883  a.) 
and  OH  (3064  a.)  the  excitation  temp,  found  for  the 
sun  is  5630°di500o  and  4640°=h550°  k.,  respectively. 

L.  S.  T. 

Atmospheric  absorption  of  infra-red  solar 
radiation  at  the  Lowell  observatory.  I.  A. 
Adel  (Astrophys.  J.,  1939,  89,  1 — 9). — As  part  of  an 
investigation  of  the  degree  of  absorption  suffered  by 
incoming  infra-red  radiations  as  a  consequence  of  the 
infra-red  telluric  absorption  spectrum,  it  is  shown 
experimentally  that  the  influence  of  the  rotation 
spectrum  of  H20  vapour  extends  down  to  X  <  8(x. 
Provisional  absorption  coeffs.  describing  the  degree  of 
opacity  produced  by  this  spectrum  between  8*34  and 
13*40  (x.  are  tabulated,  and  applied  to  the  determin¬ 
ation  of  the  form  of  the  solar  energy  curve  in  inter¬ 
planetary  space  throughout  this  interval.  L.  S.  T. 

Relative  infra-red  content  of  solar  radiations 
at  Bombay.  N.  R.  Tawde,  Y.  G.  Naik,  and  Y.  D. 
Desai  (J.  Univ.  Bombay,  1938,  7,  68 — 73). 

W.  R.  A. 

Atmospheric  absorption  caused  by  the  rota¬ 
tional  water  band.  W.  M.  Elsasser  (Physical  Rev., 
1938,  [ii],  53,  768). — A  discussion  and  explanation  of 
results  previously  reported  (cf.  A.,  1939, 1,  59). 

N.  M.  B. 

New  infra-red  absorption  band  of  liquid  water 
at  2*52  (x.  J.  R.  Collins  (Physical  Rev.,  1939,  [ii], 
55,  470 — 472). — Absorption  was  investigated  in  the 
range  2*00 — 2*65  (x.  in  a  search  for  a  weak  absorption 
band  predicted  as  a  combination  band  in  liquid 
but  not  in  the  vapour  (cf.  Ellis,  A.,  1931,  1211).  A 
band  with  a  peak  at  2*52  p.  with  a  mass  absorption 
coeff.  of  ~34  was  found.  N.  M.  B. 

Spectrum  of  monodeuterome thane  in  the 
photographic  infra-red.  I.  Preparation  of  the 
gas,  and  measurements  of  a  simple  band  at 
9021  cm.-1  W.  H.  J.  Childs  and  H.  A.  Jahn 
(Proc.  Roy  Soc.,  1939,  A,  169,  428— 437).— The 
method  of  prep,  was  MgMel  -J-  D20  =  MeD  -p 
Mgl*OD,  with  amyl  ether  as  solvent.  The  absorption 
spectrum  was  investigated  in  the  range  8400  to  13,000 
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cm.-1,  and  measurements  of  a  simple  band  at 
9021  cm.-1  are  given.  The  moment  of  inertia  of  the 
mol.  perpendicular  to  the  C-D  axis  is  deduced  and 
corresponds  with  a  C — H  distance  of  1*093  a.  compared 
with  1*092  a.  for  CH4.  G.  D.  P. 

Absorption  spectra  in  the  red  and  near  infra¬ 
red  (6000— 10,000  a.).  P,  Barchewitz  (Ann. 
Physique,  1939,  [xi],  11,  261 — 350). — A  large  no.  of 
saturated  and  unsaturated  aliphatic  hydrocarbons, 
aromatic  hydrocarbons,  their  halogen  derivatives, 
alcohols,  and  amines  have  been  investigated  by  means 
of  a  self-registering  spectrograph.  Particular  atten¬ 
tion  has  been  paid  to  harmonics  of  NH2,  NH,  CH,  and 
OH  bands  occurring  in  the  spectral  range  explored  and 
the  influences  of  temp.,  dilution,  and  dipole  moments 
of  attached  groups  on  the  position  and  intensity  of  the 
bands  are  discussed.  W.  R.  A. 

Spectroscopic  evidence  of  hydrogen  bonds, 
(a)  Chloroform  and  bromoform  in  donor  sol¬ 
vents.  (6)  Aniline  and  some  substituted  phenols. 
W.  Gordy  (J.  Chem.  Physics,  1939, 7,  163— 166, 
167 — 171). — (a)  Transmission  curves  from  3*74  g.  to 
4*2S  g.  for  CHC13  in  COMe2,  COMeEt,  Et20,  Bu*20, 
Pr^20,  dioxan,  amyl  acetate,  C5H5N,  a-picoline  (I), 
and  piperidine  (II)  and  for  CHBr3,  from  3*86  g.  to 
4*46  g.  in  COMe2,  C5H5N,  (I),  and  (II)  are  compared 
with  those  calc,  from  Beer's  law.  A  new  band  of 
considerable  intensity,  appearing  at  ~4  g.  and  not 
characteristic  of  either  constituent,  is  attributed  to  an 
NH  or  OH  vibrational  band  resulting  from  intermol. 
binding  between  the  CH  of  the  CHC13  or  CHBr3  and  N 
or  0  of  the  solvent. 

(6)  The  absorption  near  3  g.  of  solutions  of  o-,  m-, 
and#-N02* 
in  P1iN02, 

OH-C6H4-CHO,  Me  and  Ph  salicylate  in  C6H?  has  been 
examined  and  the  effect  of  inter-  ana  intra-mol. 
H-bonding  on  the  OH  fundamental  v  has  been 
studied.  The  vibrational  NH  band  of  NH2Ph  is 
shifted  from  2*90  | x.  to  2*83  g.  in  Im-  and  0*05m-C6H6 
solutions  and  suggests  that,  through  the  formation  of 
weak  H-bonds,  NHJPh  mols.  are  associated  in  the 
liquid  state.  NII2Ph  appears  to  form  H-bonded 
complexes  with  Bu%0  and  Pr^20  but  not  with  PhN02. 

W.  R.  A. 

Spectroscopy  of  hydroxyl.  Y.  N.  Kondrateev 
(Bull.  Acad.  Sci.  U.R.S.S.,  1938,  S6r.  Phys.,  371 — 
372).— The  calc,  vals  of  the  intensities  of  OH  bands 
agree  satisfactorily  with  experiment.  The  average 
life  of  excited  OH  can  be  calc,  and  hence  the  order  of 
the  probability  val.  of  the  quenching  of  the  fluores¬ 
cence  of  OH.  A.  J.  M. 

New  OH  band  in  a  carboxylic  acid  [methoxy- 
benzoic  acid].  J.  J.  Fox  and  A.  E.  Martin  (Nature, 
1939,  143,  199 — 200). — Absorption  curves  of  o-  and 
p-0Me*C6H4*C02H  in  CC14  at  20°  are  reproduced.  The 
p-acid  gives  the  usual  carboxylic  acid  curve,  with  an 
OH  band  at  2*824  g.  and  an  association  band  at- 3*4  g. 
Sharp  peaks  superimposed  on  the  latter  are  due  to  CH 
vibrations  of  the  C6H6  ring  and  of  the  Me  group.  In 
addition  to  an  OH  band  at  2*833  g.  and  the  usual 
association  band,  the  o-acid  has  a  new,  intense  band  at 
2*974(1.,  indicating  the  existence  in  solution  of  two 
monomeric  forms  of  this  acid.  For  a  given  concn.,  the 


CgH4*OH  in  C6H6,  of  o-  and  ra-N02-CGH4-  OH 
EtOAc,  and  Bu%0,  and  of  o-  and  23- 


association  band  in  the  o-  is  <  that  in  the  £>-&cid, 
supporting  the  view  that  the  new  band  has  formed  at 
the  expense  of  the  association  band.  The  lower  m.p. 
and  the  greater  solubility'  of  the  o-acid  in  CC14  also 
agree  with  this  view.  The  absorption  spectra  of  the 
m-  and  p -acids  are  almost  indistinguishable. 

L.  S.  T. 

(OHy)  Bands  of  acids  in  the  vapour  state.  A 
new  harmonic.  P.  Barchewitz  (Compt.  rend., 
1939,  208,  S07— 809).— Vapours  of  HC02H,  AcOH, 
CH2C1-C02H,  CHC12*COoH,  CC13*C02H,  EtCOoH, 
PrC02H,  BzOH,  Bu^H,  n-C5Hn-C02H,  and“  o- 
C6H4C1*C02H  have  been  investigated  between  6000 
and  10,000  a.  and  the  third  harmonic  of  the  (OHy) 
band  at  2*79  g.  (non-associated  state)  has  been 
identified  at  7549  a.  (13,247  cm.4).  The  location  of 
the  (OHy)  band  and  its  harmonics  in  alcohols  and  acids 
is  compared.  W.  R.  A. 

Absorption  of  acral dehyde  in  the  infra-red 
spectrum.  P.  Lambert  and  J.  Lecomte  (Compt. 
rend.,  1939,  208,  740 — 742). — The  vapour  gives 
absorption  max.  at  727,  919,  957,  1124,  and  1369 
cm."1;  the  spectrum  of  the  polymerised  gel  is  similar, 
a  broad  band  with  ill-defined  max.  replacing  the  919, 
957,  and  1124  cm.-1  bands.  Comparison  is  made  with 
Raman  w  (A.,  1926,  .10),  and  the  classification  of  the 
bands  is  discussed.  A.  J.  E.  W. 

Absorption  spectra  in  the  far  infra-red  (20— 
60  g.)  of  halogen  derivatives  of  methane  and  some 
monosubstituted  derivatives  of  benzene.  P. 
Barchewitz  and  M.  Parodi  (J.  Phys.  Radium, 
1939,  [vii],  10,  143—150;  cf.  A.,  1939,  I,  60).— Data 
on  the  far  infra-red  (20 — 60  g.)  absorption  spectra 
of  CX4  (X  =  Cl,  Br),  CH2Y2,  and  CHY3  (Y  =  Cl, 
Br,  I)  confirm  theoretical  predictions.  The  resolu¬ 
tion  of  the  bands  agrees  with  the  data  obtained  from 
the  scattering  spectra.  Some  of  the  bands  are 
identified  with  various  modes  of  vibration  of  the 
mols.  The  modes  of  vibration  active  in  the  region 
20—60  (x.  of  PhX  (X  =  H,  Me,  NH2,  CN,  OMe, 
N02,  Cl,  Br,  I)  are  discussed.  W.  R.  A. 


Far  infra-red  investigation  of  combination 
vibrations  and  of  the  existence  of  metallic 
hydrate  complexes  in  crystals.  K.  H.  Hellwege 
(Ann.  Physik,  1939,  [v],  34,  521— 540).— Measure¬ 
ments  have  been  made  of  the  reflecting  power  in 
the  region  20 — 56  g.  of  crystals  of  BaS04,  SrS04, 
CaS04,  CaS04,2H20,  MgS04,7H00,  CuS04,5H20, 
KA1(S04)2,12H20  (I),  and  KCr(S04)2,12H20  (II). 
Systems  of  weak  bands  at  frequencies  between  the 
“  reststrahlen 55  and  the  inner  S04  vibrations  are 
ascribed  to  combination  frequencies.  Sharp  “  rest¬ 
strahlen  bands  are  observed  for  (I)  and  (II)  at 
37*6  and  41*3  g.  respectively.  By  replacement  of 
H20  in  (I)  by  D20  these  are  shifted  to  long  XX  by 
an  amount  indicating  that  the  H20  mols.  vibrate 
with  the  metal  ion.  It  is  concluded  that  such  metal 
hydrate  complexes  also  exist  in  the  simple  sulphates. 

O.  D.  S. 

Ultra-violet  absorption  by  cytochrom e-C  and 
by  sodium  hyposulphite. — See  A.,  1939,  III,  420.  - 

Intermolecular  forces  and  Raman  effect. 
G.  S.  Land  sberg  (Bull.  Acad.  Sci.  U.R.S.S.,  1938, 
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S£r.  Phys.,  373 — 382). — Investigation  of  the  Raman 
effect  of  H20  and  MeOH  over  a  wide  range  of  temp, 
and  pressure  shows  that  the  diffuse  band  given  by 
these  liquids  at  room  temp,  is  displaced  somewhat 
towards  higher  frequencies  as  d  decreases.  When  d 
is  sufficiently  small  the  fine  line  due  to  the  vapour 
at  low  pressure  coexists  with  the  wide  band.  This  is 
ascribed  to  the  H  link  which  causes  an  interaction 
between  the  OH  groups  of  neighbouring  mols. 

A.  J.M. 

Raman  spectra  of  liquid  solutions.  A.  E. 
Brodski,  A.  M.  Sack,  and  L.  Y.  Kortschagik  (Proc. 
Indian  Acad.  Sci.,  1939,  9,  A,  105— 108).— A  review 
of  the  Raman  spectra  of  PC13,  AsC13,  and  SbCl3  in 
different  solvents.  W.  R.  A. 

Factors  affecting  Raman  frequencies  of  carbon- 
mercury  bond.  F.  S.  Martin  (Iowa  State  Coll.  J. 
Sci.,  1938,  13,  78 — 80). — Data  are  recorded  for 
HgEt2,  HgPrV  Hg(CH2Ph)2,  HgPh2,  Hg(CN)2,  and 
HgClj  solutions  in  COMe2  or  CC14  The  aliphatic, 
but  not  the  aromatic,  radicals  vibrate  as  units. 

;  L.  J.  J. 

Raman  spectrum  of  o-deuteroxybenzaldehyde. 
G.  B.  Bonino  and  R.  Manzoni-Ansidei  (R.C.  Atti 
Accad.  Lincei,  1938,  [vi],  28,  259 — 264). — o- 

OD'C^H^CHO  (I)  has  been  prepared  by  the  action 
of  99%  D20  on  (•0*C6H4*CH0)„  obtained  by  inter¬ 
action  of  A1C13  with  o- OH-CX’CHO  (II)#  (I)  has 

df*  1*1707,  d?2  1*1689,  d\*  1-1661.  The  Raman 
spectra  of  (I)  and  (II)  have  been  measured  and 
compared.  Some  of  the  lines  of  (II)  are  split  in  the 
spectrum  of  (I).  The  results  do  not  support  the  view 
that  the  properties  of  aldehydes  of  this  type,  which 
are  usually  attributed  to  chelation,  can  be  explained 
solely  by  the  existence  of  a  H  bridge,  in  which  the 
0  atoms  of  the  OH  and  CO  groups  are  joined  to  H 
by  homopolar  links.  0.  J.  W. 

Raman  spectra  of  the  hexanes  and  heptanes. 
E.  J.  Rosenbaum,  A.  V.  Grosse,  and  H.  F.  Jacobson 
(J.  Amer.  Chem.  Soc.,  1939,  61,  689 — 692). — Data 
for  the  9  heptane  and  5  hexane  isomerides  are 
recorded.  E.  S.  H. 

Ultra-violet  fluorescence  in  crystals  of  alkali 
halides  with  U  and  F  centres.  N.  N.  Fedenev 
(Acta  Physicochim.  U.R.S.S.,  1938,  9,  905—916). — 
The  transference  of  electrons  from  F  to  U  levels  and 
the  existence  of  a  Vf  level  at  ~0*5  v.  above  the  V 
level  have  been  demonstrated.  The  data  are  dis¬ 
cussed  in  the  light  of  Tartakovski’s  theories. 

C.  R.  H. 

Crystallochemical  investigations  on  magnes¬ 
ium  oxide  and  lithium  fluoride  phosphors. 
E.  Tiede  (Ber.,  1939,  72,  [B],  611—  615).— Mn  is 
a  phosphorescence  activator  for  MgO,  the  max.  effect 
being  given  by  0*1%.  LiF  is  activated  by  Mn 
(optimum  0*02%)  and  by  Cr.  Details  of  prep,  are 
given.  The  similarity  of  behaviour  of  MgO  and  LiF 
is  attributed  to  the  approx,  equality  of  the  correspond¬ 
ing  at.  radii.  F.  L.  U. 

Luminescence  decay  and  related  phenomena. 
W.  de  Groot  (Physica,  1939,  6,  275— 289).— The 
increase  and  decrease  of  luminescence  with  time  on 
intermittent  illumination  of  varying  X,  intensity, 
s  (a.,  i.) 


and  frequency  have  been  studied  with  ZnS  phosphors 
at  varying  temp.  The  results  are  in  agreement 
with  a  bimol.  recombination  of  electrons  in  the 
conduction  bands  with  holes  in  the  ground  levels, 
occurring  in  the  vicinity  of  impurity  atoms.  In 
addition  it  is  necessary  to  assume  metastable  electron 
levels  in  the  conductivity  band,  the  life  time  of  which 
decreases  with  rise  of  temp.  L.  J.  J. 

Variation  of  light  output  with  current  density 
and  classification  of  willemite  phosphors.  E.  G. 
Bamberg  and  G.  A.  Morton  (Physical  Rev.,  1939, 
[ii],  55,  409). — Comparison  of  the  observed  and  calc, 
variation  of  the  phosphorescent  light  output  with  the 
c.d.  of  an  electron  beam  bombarding  a  willemite 
surface  supports  the  view  that  its  luminescence  is 
similar  in  character  to  that  of  ZnS  (cf.  Seitz,  A., 
1938,  I,  495).  N.  M.  B. 

Luminescence  of  complex  molecules.  V.  L. 
Levschin  (Bull.  Acad.  Sci.  U.R.S.S.,  1938,  S6r. 
Phys.,  337 — 340).— The  origin  of  the  broad  emission 
and  absorption  bands  of  complex  mols.  in  solution, 
and  the  connexion  between  the  variation  of  the 
spectra  and  quenching  processes  due  to  heating  the 
solutions,  were  investigated  in  the  case  of  (U02)ir 
salts.  There  is  a  considerable  difference  in  the  spectra 
as  the  temp,  is  decreased  to  — 180°.  The  spectrum 
of  solid  (U02)n  salts  consists  of  broad  diffuse  bands  at 
room  temp.,  but  at  —180°  each  band  splits  into 
several  narrow  ones.  Two  small  bands  of  consider¬ 
able  intensity  appear  in  the  middle  of  each  former 
broad  band.  The  emission  spectrum  of  (U02)ir 
salts  in  yarious  solvents  has  been  investigated,  and 
conclusions  are  drawn  regarding  the  force  of  inter¬ 
action  between  the  mols.  of  solute  and  solvent.  The 
luminescence  yield  of  various  (U02)n  salts  and  the 
problem  of  temp,  quenching  have  been  studied,  but 
although  there  is  always  an  increase  in  the  luminescence 
as  the  temp,  falls,  this  is  not  uniform.  A.  J.  M. 

Fluorescence  and  absorption  of  praseodymium 
salt  solutions.  J.  Larionov,  0.  V.  Novikova- 
Minasch,  and  A.  Seidel  (Compt.  rend.  Acad.  Sci. 
U.R.S.S.,  1938,  21,  325 — 327). — -Measurements  on 
Pr  salt  solutions  reveal  a  broad  absorption  band 
~2150  cm.4  wide  with  a  max.  at  about  2150  a. 
The  fluorescence  spectrum  contains  ultra-violet 
bands  of  range  2200—2650  a.  and  2650 — 3100  a.  and 
one  in  the  blue-green  region.  L.  G.  G. 

Absorption  and  fluorescence  spectra  of  pig¬ 
ments  of  St.  John's  wort. — See  A.,  1939,  III,  439. 

Chemiluminescence  of  3-aminophthalhydr- 
azide. — See  A.,  1939,  II,  183. 

Fluorescence  spectra  of  aniline  vapour.  A.  T. 
Vartanjan  (Bull.  Acad.  Sci.  U.R.S.S.,  1938,  Ser. 
Phys.,  341—368). — At  low  pressures  (0*02  mm.) 
and  room  temp,  the  fluorescence  spectrum  of  NH2Ph 
depends  on  the  X  of  the  exciting  radiation.  A  dis¬ 
continuous  spectrum  is  obtained  with  exciting 
radiation  of  X  2937  a.  and  a  continuous  one  with 
X  2800  a.  The  discontinuous  emission  is  a  resonance 
emission  from  the  34034  cm.4  level.  Where  absorp¬ 
tion  and  fluorescence  spectra  overlap,  the  bands  of 
both  coincide.  The  fluorescence  spectrum  becomes 
more  diffuse  with  rise  of  temp,  and  pressure.  In 
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the  presence  of  foreign  gases  (except  02)  the  intensity 
of  many  bands  increased.  02  is  the  strongest 
quencher  of  the  fluorescence  of  NHJPh  vapour. 

“  A.J.M. 

Quantum-mechanical  discussion  of  the  dipole 
moments  of  monochlorobenzene  and  of  vinyl 
chloride.  J.  A.  A.  Ketelaar  (Rec.  trav.  chim., 
1939,  58,  311 — 315). — Theoretical.  Extending  his 
theory  (see  below),  the  author  has  derived  a  method 
for  calculating  dipole  moments  which  gives  vals.  for 
PhCl  and  CH2ICHC1  in  good  agreement  with  experi¬ 
mental  vals.  There  is  no  fundamental  distinction 
between  compounds  of  aliphatic  and  aromatic  C,  as 
the  apparent  differences  can  be  accounted  for  if 
proper  allowance  is  made  for  resonance  in  the  latter 
case.  C.  R.  IL 

Dipole  moments  of  some  nitronaphthylamines. 
y.  G.  Vasiliev  and  J.  K.  Sirkin  (J.  Phys.  Chem. 
Russ.,  1938,  12,  153—154). — The  moments  of  2:1-, 
1  :  2-,  and  5  :  l-NO2*C10H6’NH2  are  4-89,  4-47,  and 
5*22  x  10~18.  respectively.  J.  J.  B. 

Electric  moment  of  cellosolves.  W.  H.  Byers 
(J.  Chem.  Physics,  1939,  7,  175 — 177).— Cellosolves, 
OH*[CH2]2*OR  (R  =  alkyl),  resemble  both  ethers  and 
alcohols,  and  are  therefore  excellent  org.  solvents. 
The  variation  of  electric  moments  of  Me,  Et,  and  Bua 
cellosolves  is  similar  to  that  of  alcohols  and  quite  un¬ 
like  that  of  the  symmetrical  ethers.  This  is  explained 
on  the  basis  of  increased  valency  angles  by  repulsion. 

W.  R.  A. 

Refraction  and  dispersion  of  air  for  the  visible 
spectrum.  H.  Barrell  and  J.  E.  Sears  (Phil. 
Trans.,  1939,  238,  A,  1 — 64). — Using  an  interference 
refractometer,  which  is  described,  the  refraction  and 
dispersion  of  dry,  C02-free  air  has  been  investigated 
between  12°  and  31°  at  pressures  between  100  and 
800  mm.  Hg.  A  general  interpolation  equation  has 
been  derived  from  which  definitive  vals.  of  n  may 
be  obtained  in  good  agreement  with  observed  vals. 
The  effect  of  humidity  on  refraction  has  been  ex¬ 
amined.  No  evidence  has  been  found  in  favour  of 
the  suggested  relation  between  refractivity  of  air 
and  sunspot  activity.  W.  R.  A. 

Refraction  data  on  liquid  C3  hydrocarbons. 
A.  V.  Grosse  and  C.  B.  Linn  (J.  Amer.  Chem.  Soc., 
1939,  61,  751 — 752). — Data  for  and  d±  of  propane, 
propene,  cyclopropane,  allylene,  and  allene  at  —20° 
to  —80°  are  recorded.  E.  S.  H. 

Metal  models  and  chemical  linkage .  M.  M. 

Biedermann  (Chem.  Weekblad,  1939,  36,  146 — 151). 
— The  free  electron  theory  of  the  structure  of  metals 
is  reviewed.  D.  R.  D. 

Structure  of  artificial  magnetite.  K.  Starke 
(Z.  physikal.  Chem.,  1939,  42,  B,  159 — 172). — The 
difference  in  composition  and  chemical  behaviour 
between  artificial  magnetite,  prepared  according  to 
methods  which  are  described,  and  natural  magnetite 
is  attributed  to  the  imperfect  filling  of  cation  lattice 
spaces  and  partial  replacement  of  0"  in  the  anion 
lattice  by  OH'.  The  direct  oxidation  of  Fe304  to 
y-Fe203  is  probably  accompanied  by  an  indirect 
oxidation  proceeding  by  way  of  a  ferroferrite 


2Ee0,3Fe203.  The  possibility  of  the  appearance  of 
two  modifications  of  Fe304  is  discussed. 

W.  R.  A. 

Constitution  of  iodic  acid.  M.  R.  Nayar 
(Current  Sci.,  1939,  8,  73—74). — From  measurements 
of  d ,  7],  surface  tension,  parachor,  n,  sp.  refraction, 
and  conductivity  it  is  shown  that  at  concns.  >0*10n. 
the  mol.  is  trimeric,  (HI03)3,  between  0T0n.  and 
0*04n.  it  is  dimeric,  (HI03)2,  and  at  <004n.  it  is 
monomeric,  HI03.  W.  R.  A, 

Generalisation  of  fundamental  equations  of 
aerodynamics  and  electrodynamics,  (a)  A.  K. 
Timirjazev.  (b)  D.  I.  Blochinzev,  M.  A.  Leonto- 
vitsch,  I.  E.  Tamm,  and  J.  I.  Frenkel  (Bull.  Acad. 
Sci.  U.R.S.S.,  1938,  Ser.  Phys.,  577—590,  591—598). 
— Criticisms  of  the  work  of  Kasterin  (cf.  A.,  1937, 
I,  399). 

Effect  of  hindered  rotation  of  the  CH3  group  in 
simple  hydrocarbons  on  the  mutual  binding  of 
the  atoms.  A.  Etjoken  and  K.  Sohafer  (Natur- 
wiss.,  1939,  27,  122 — 124). — For  a  mol.  such  as  C2H6, 
investigation  of  the  mol.  heat,  particularly  at  low 
temp.,  agrees  with  the  fact  that  the  mol.  is  a  strongly 
hindered  rotator  (~3000  g.-cal.),  the  intramol. 
frequency  being  1140  cm.-1  Spectroscopic  observ¬ 
ations  put  C2H6  in  the  symmetry  class  D in  which  the 
H  atoms  of  the  CH3  groups  are  directly  opposite  each 
other.  It  follows  that  there  must  be  a  comparatively 
large  force  of  attraction  between  the  H  atoms.  The 
limited  rotation  of  the  mol.  can  be  based  on  the 
assumption  that  the  electron  distribution  about  the 
C-C  binding  is  not  perfectly  symmetrical,  but  that 
there  is  a  slight  heaping  up  of  electrons  in  the  plane 
of  the  H  atoms.  The  arrangement  of  the  electrons 
and  the  configuration  of  the  electron  clouds  in  the  two 
positions  of  the  C2H6  mol.  are  considered.  Electro¬ 
static  considerations  alone  give  a  val.  of  2370  g.-cal. 
for  the  hindrance,  in  satisfactory  agreement  with 
experiment.  A  more  exact  quantum-mechanical 
treatment  is  also  given.  For  C3H8  the  val.  of  the 
hindrance  to  rotation  is  ^3600  g.-cal.,  and  the  same 
considerations  hold  as  for  C2H6.  For  CHMe!CH2, 
however,  somewhat  different  conditions  hold,  and 
the  hindrance  is  for  C2H6.  A.  J.  M. 

Quantum-mechanical  discussion  of  the  carbon- 
chlorine  bond  in  the  chlorine  substitution  deriv¬ 
atives  of  ethylene  and  benzene.  J.  A.  A.  Kete¬ 
laar  (Rec.  trav.  chim.,  1939,  58,  266 — 276). — 
Theoretical.  Calculations  have  been  made  by  means 
of  the  valency  bond  method  of  the  double  bond 
character  of  the  C-Cl  bond  due  to  resonance.  The 
calculations  have  been  compared  with  data  on 
reactivity,  bond  energy,  and  interat.  distances. 

C.  R.  H. 

Potential  function  of  the  acetylene  molecule. 
I.  T.  Y.  Wu  and  A.  T.  Kiang  (J.  Chem.  Physics, 
1939,  7,  178 — 186). — Mathematical.  Anharmonicity 
coeffs.  in  the  vibrational  energy  expression  of  C2H2 
have  been  calc,  in  terms  of  the  consts.  in  the  most 
general  first-  and  second-order  perturbing  potentials 
consistent  with  the  geometrical  symmetry  of  the  mol. 
The  relation  between  bond  consts.  and  mol.  structure 
is  discussed.  W.  R.  A. 
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Electronic  structure  of  some  polyenes  and 
aromatic  molecules.  VII.  Bonds  of  fractional 
order  by  the  molecular  orbital  method.  C.  A. 
Coulson  (Proc.  Roy.  Soc.,  1939,  A,  169,  413 — 428). 
— A  new  definition  of  the  order  of  a  bond  in  an  aromatic 
compound  is  proposed,  depending  on  the  coeffs.  of  the 
wave  functions  in  the  occupied  orbitals.  The  method 
is  applied  to  a  discussion  of  orders  and  lengths  of 
bonds  in  the  conjugated  chain  mols.  C2nH2n+2* 

G.  D.  P. 

General  theory  of  X-ray  interference.  M. 
Marue  (Sci.  Rep.  Tohoku,  1939,  27,  410 — 427). 

F.  J.  L. 

Application  of  Rontgen-ray  Fourier  analysis 
to  questions  of  chemical  linkage.  R.  Brill,  H.  G. 
Grimm,  C.  Hermann,  and  C.  Peters  (Ann.  Physik, 
1939,  [v],  34,  393 — 445 ;  cf.  A.,  1939,  I,  124).— 
Discussion  and  practical  application.  0.  D.  S. 


Effect  of  quartz  filters  on  the  distribution  of 
energy  in  Laue  patterns.  G.  W.  Fox  and  D.  W. 
Stebbins  (Physical  Rev.,  1939,  [ii],  55,  405 — 108). — 
Laue  photographs  were  taken  of  AT-  and  F-cut  quartz 
crystals  with  radiation  filtered  by  another  crystal 
of  the  same  cut  and  orientation,  when  the  crystals 
could  be  oscillated  in  different  harmonics  at  different 
temp.  Oscillation  of  the  crystal  farthest  from  the 
.X-ray  tube  gave  an  increase  of  intensity  of  its  pattern 
comparable  with  that  observed  with  unfiltered  incident 
radiation ;  oscillation  of  both  crystals  gave  a  greater 
increase.  Oscillation  of  the  first  crystal  produced 
no  effect.  Results  are  explained  by  a  reduction  of 
primary  extinction  and  an  increased  range  of  X 
reflected  from  the  interior  during  oscillation.  No 
appreciable  temp,  effect  was  observed.  N.  M.  B. 

Radiograph  of  a  crystal  having  close-packed 
hexagonal  lattice.  M.  Masima,  M.  Kuroda,  S. 
Sakui,  and  H.  Watanabe  (Sci.  Papers  Inst.  Phys. 
Chem.  Res.  Tokyo,  1938,  34,  1705 — 1739). — 127 
Laue  photographs  of  a  close-packed  hexagonal  Mg 
crystal  are  recorded.  By  the  aid  of  these  photographs 
it  is  possible  to  find  the  orientation  of  any  close- 
packed  hexagonal  crystal.  F.  J.  L. 

Number  of  physically  simple  crystal  forms. 
G.  B.  Boki  (Compt.  rend.  Acad.  Sci.  U.R.S.S.,  1938, 
21,  240 — 241). — The  no.  of  physically  different 
simple  crystal  forms  is  estimated  at  146.  There  are 
47  physically  enantiomorphic  simple  forms. 


A.  J.  M. 


Crystal  nuclei.  G.  Kornfeld  (Ann.  Physik, 
1939,  [v],  34,  488;  cf.  Monatsh.,  1916,  37,  375).— 
A  criticism  of  Hammer  (A.,  1938,  I,  609). 

0.  D.  S. 

Lattice  constant  of  sodium.  E.  Aruja  and  H. 
Perlitz  (Z.  Krist.,  1938,  100,  195— 200).— Debye- 
Scherrer  X-radiograms  give  a  4*2820  ±0*0005  a.  at 
20°;  pcaic.  0*9660.  Intensities  are  discussed. 

I.  McA. 

Thermal  vibrations  and  atomic  structure  of 
zinc  crystals  at  100°  and  298°  K.  G.  E.  M.  Jaun- 
cey  and  E.  M.  McNatt  (Physical  Rev.,  1939,  [ii],  55, 
498 — 501 ;  cf.  A.,  1937,  I,  447). — An  investigation  of 
the  diffuse  scattering  of  X-rays  from  single  crystals 
of  Zn  over  a  wide  range  of  scattering  angles  shows  that 
the  root-mean-square  displacements  of  the  crystal 


atoms  at  100°  k  are  0*098  and  0*050  a.  for  orientation 
angles  of  0°  and  90°,  respectively.  At  the  m.p.  of  Zn 
the  val.  in  a  given  direction  is  probably  >8%  of  the 
axial  distance  in  the  same  direction.  The  at.  scatter¬ 
ing  factors  at  90°  scattering  angle  are  >  would  be 
expected  on  quantum  theory.  At  large  scattering 
angles  the  scattered  ray  intensity  curves  approach 
each  other  irrespective  of  temp,  or  orientation,  the 
intensity  approaching  that  of  X-rays  scattered  from 
a  gas  of  Zn  atoms.  N.  M.  B. 

Widths  of  X-ray  reflexions  at  86°  and  293°  K. 
G.  W.  Brindley  (Proc.  Leeds  Phil.  Soc.,  1939,  3, 
520 — 525). — Widths  of  X-ray  reflexions  from  Mg,  Al, 
and  Cd  at  293°  and  86°  k.  show  only  slight  differences 
attributable  to  contraction  of  the  lattice  at  the  lower 
temp.  With  Sn,  the  reflected  beam  is  broadened  at 
the  lower  temp. ;  this  is  ascribed  to  distortion  arising 
from  the  metastable  condition  of  white  Sn  at  low 
temp.  H.  C.  G. 

Single-crystal  palladium  films  and  their  inter¬ 
action  with  gases.  S.  Ford  ham  and  R.  G.  Khalsa 
(J.C.S.,  1939,  406 — 412). — Electron  diffraction  pat¬ 
terns  yield  3*894  ±0-005  a.  for  the  lattice  const, 
of  Pd  leaf  relative  to  a  ~  2*456  a.  for  graphite,  in 
good  agreement  with  the  val.  obtained  from  X-ray 
measurements.  At  >200°  Pd  alloys  with  Ni  or  Pt 
and  accordingly  Pd  films  were  supported  on  mica, 
rock-salt,  or  Pd  gauze.  Pd  did  not  amalgamate  with 
Hg  under  different  described  conditions.  The  orient¬ 
ations  of  Pd  by  evaporation  on  to  rock-salt  cleavage 
surfaces  at  >350°  is  discussed.  Heat-treatment 
in  a  vac.  up  to  800°  does  not  change  the  diffraction 
patterns.  Oxidation  at  600°  gives  PdO  and  orient¬ 
ations  are  discussed.  The  effects  of  heat-treatment 
of  Pd  or  Pt  in  H2  or  NH3  have  been  investigated. 

W.  R.  A. 

X-Ray  diffraction  by  supercooled  liquid  sul¬ 
phur.  S.  R.  Das  and  K.  D.  Gupta  (Nature,  1939, 
143,  332). — S  can  be  kept  for  several  days  in  the 
supercooled  liquid  state  at  25 — 30°  as  small  globules 
on  clean  glass  surfaces.  On  metal  surfaces  it  is  less 
stable  and  solidifies  readily.  Under  given  conditions, 
the  stability  inversely  oc  drop-size.  Drops  in  the 
supercooled  state  retain  the  colour  possessed  at  higher 
temp,  before  cooling.  X-Ray  diffraction  photo¬ 
graphs  of  supercooled  drops  show  a  single  band 
corresponding  with  a  Bragg  spacing  of  3*68 ±0*02  x 
10” 8  cm.,  which  agrees  with  those  observed  for  liquid 
S  at  temp.  >  the  m.p.  L.  S.  T. 

Conversion  of  vitreous  and  monoclinic  (a) 
selenium  into  the  hexagonal  modification.  S.  R. 
Das  and  K.  D.  Gupta  (Nature,  1939,  143,  165). — 
Powdered  vitreous  Se,  even  in  the  absence  of  tension, 
is  completely  transformed  into  the  hexagonal  form 
by  sufficiently  prolonged  heating  (approx.  2  weeks) 
at  43°  (cf.  A.,  1938,  I,  15).  Monoclinic  Se  is  trans¬ 
formed  at  100°  after  24  hr.,  but  at  80°  requires  several 
days.  L.  S.  T. 

Crystal  structure  of  thorium  phosphides. 
K.  Meisel  (Z.  anorg.  Chem.,  1939,  240,  300 — 312; 
cf.  A.,  1938,  I,  410). — Th3P4  is  body-centred  cubic, 
space-group  a  8*600  a.,  with  4  mols.  in  the  unit 
cell.  At.  positions  and  structure -diagrams  are  given. 
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The  Tli — P  and  P — P  distances  are  respectively  2*98 
and  3-20  a.  Th  sub-phosphide  is  face-centred  cubic 
with  a  5-81S  a.  The  X-ray  results  indicate  a  NaCl 
structure,  implying  the  formula  ThP,  but  a  diagram 
free  from  the  lines  of  the  higher  phosphide  is  obtained 
only  with  preps,  having  50  at.-%  P.  Probably 
the  binding  forces  are  so  weak  that  ThP  cannot  exist 
without  losing  some  P,  leaving  vacant  spaces  irregul¬ 
arly  distributed  in  the  lattice.  F.  J.  G. 

Structural  changes  in  anhydrous  barium 
chloride  by  further  heating.  (Miss)  C.  Leiber 
(Z.  physikal.  Chem.,  1939,  42,  B,  240 — 248). — 
Anhyd.  BaCl2,  after  different  pretreatments,  was 
heated  and  structural  changes  were  followed  by  the 
“  omanation  ”  method.  The  curve  obtained  by 
plotting  the  amount  of  omission  against  temp,  shows 
discontinuities  at  300°,  ~540°,  and  900°.  The 
discontinuity  at  300°  is  attributed  to  a  structural 
change  in  the  crystal  lattice.  Further  heating  to 
540°  brings  about  a  reversal  to  the  original  lattice. 
A  sharp  peak  at  925°  corresponds  with  the  trans¬ 
formation  a  (3-BaCl2.  W.  R.  A. 

Twin  lamellae  of  boric  acid.  H.  Tazaki  (J.  Sci. 
Hiroshima  Univ.,  1939,  A,  9,  21 — 28). — Twinned 
crystals  of  boric  acid  recryst.  from  H20  have  been 
found  by  X-ray  examination  to  consist  of  three 
different  types.  The  tvinning  axes  and  planes  with 
the  same  orientation  in  the  two  components  of  the 
twin  are  :  (1)  [230]  (axis),  (321),  and  (321)  (planes), 
(2)  [010],  (100),  (201),  and  (302);  (3)  [410],  (141). 
Measurements  by  a  method  employing  convergent 
X-rays  indicate  that  the  thin  sheets  of  crystal  layers 
have  a  tendency  to  arrange  themselves  in  fibres,  with 
the  twinning  axis  as  fibrous  axis  parallel  to  the 
c-face.  J.  A.  K. 

Crystalline  structure  of  azides.  Constitution 
of  the  azide  anion.  M.  Bassii^rb  (Compt.  rend., 
1939,  208,  659— 661;  cf.  A.,  1926,  113).— The  unit 
cell  of  NaN3  is  rhombohedral,  and  has  a  5*488^0*011 
a.,  a  38°  43'.  Structure  factor  data  are  calc,  from 
corr.  intensities,  and  an  electron  density  curve  for 
the  N3'  ion  is  given.  Agreement  with  the  curve  calc, 
by  Fourier  analysis  is  not  obtained  unless  a  dis¬ 
symmetric  structure  with  N— N  distances  of  1*10  and 
1*26  a.  is  assumed.  The  calc.  Debye  temp,  of  the 
crystal  is  505°  K.,  the  observed  val.  being  460°  k. 

A.  J.  E.  W. 

Structure  of  the  SnCl4"  group.  H.  BrasseUR 
and  A.  be  Rassenfosse  (Nature,  1939,  143,  332 — 
333).— X-Ray  investigation  of  K2SnCl4,H20  (I) 
indicates  that  the  SnCI4"  group  is  not  co-planar 
(cf.  A.,  1937,  I,  1  IS).  The  structure  is  almost 
identical  with  that  of  K2HgCl4,H20,  the  SnCl4"  groups 
being  obtained  from  octahedral  SnCl6  groups  sharing 
edges  parallel  with  the  (010)  plane  and  forming 
columns  of  so-called  “rutile”  octahedra  in  the 
direction  of  the  b  axis.  (I)  probably  contains  1  and 
not  2  H20.  L.  S.  T. 

Crystal  structure  of  Rb0SnI6  and  Cs0SnI6. 
W.  Werker  (Reo.  trav.  chim.,  1939,  58,  257—258).— 
X-Ray  analysis  shows  that  both  compounds  belong 
to  the  KjPtClg  type.  C.  R.  H. 


Comparison  between  Bi0Te3  and  Bi0Te0S. 
P.  W,  Lange  (Natunviss.,  1939,  27,  133 — 134)T — 
The  cryst.  structure  of  Bi2Te3  and  Bi2Te2S  is  compared. 
Both  have  a  typical  layer  lattice.  X-Ray  investig¬ 
ation  of  mixtures  with  compositions  between  Bi2Te3 
and  Bi2Te2S  show  that  these  two  compounds  co-exist 
over  this  range.  The  powder  diagram  shows  only  the 
lines  corresponding  with  the  two  compounds.  Hence 
the  transition  between  Bi2Te3  and  Bi2Te2S  is  dis¬ 
continuous,  and  the  two  must  be  regarded  as  distinct 
phases.  A.  J.  M. 

Crystal  structure  of  NH4HgCl3.  E.  J.  Harmsen 
(Z.  Krist.,  1938,  100,  208—211). — By  X-ray  analysis 
the  tetragonal  cell  has  a  4*19,  c  7*94  A.;  1  mol.  per 
cell;  pcaic.  3*84.  Complete  at.  parameters  and  inter¬ 
distances  are  determined  for  the  structure,  which 
consists  of  layers  of  Hg  surrounded  by  Cl  at  the 
corners  of  flattened  octahedra  (establishing  HgCl2 
complexes),  the  layers  being  held  by  NH4  ions  8-co- 
ordinated  to  Cl  at  3*38  a.  Hg — Cl  are  2*96,  2*34  a. 
Cleavage  and  optical  properties  are  explained. 

I.  MoA. 

Cobaltinitrites  of  bivalent  metals.  A.  Fer¬ 
rari  and  L.  Coghi  (Gazzetta,  1939,  69,  3 — 10;  cf. 
A.,  1936,  41). — X-Ray  measurements  show  that 
Pb3[Co(N02)6]2  and  Ba3[Co(N02)6]2  have  the  same 
type  of  lattice  as  K3[Co(N02)6],  with  a  10*42,  10*57  a., 
^caic.  3*785,  3*040,  respectively.  When  prepared  by 
pptn.  from  Na3[Co(N02)G]  and  the  bivalent  metal 
nitrate,  the  cobaltinitrites  of  Pb  and  Ba  contain 
varying  amounts  of  H20,  which  is  present  in  the 
zeolitic  form.  The  corresponding  compounds  of  Sr 
and  of  Cd  could  not  be  obtained.  O.  J.  W. 

Structure  of  0s05C4Me8.  H.  Nowotny  and 
E.  Henglein  (Natunviss.,  1939, 27, 167).— 0s05C4Me8 
(Criegee,  A.,  1936,  603)  crystallises  in  tetragonal 
needles,  the  prism  faces  coinciding  with  {110}.  at 
10*15,  c ,  7*2S3  a.  ;  2  mols.  in  unit  cell.  Laue  sym¬ 
metry  Z)4*.  A.  J.  M. 

Diffraction  of  X-rays  by  gas  molecules. 
Comparison  with  electron  diffraction  and  dis¬ 
cussion  of  results  for  SiHCl3.  M.  H.  Pirenne 
(J.  Chem.  Physics,  1939,  7,  144 — 155). — The  ap¬ 
plicability  of  the  diffraction  of  X-rays  and  electrons 
by  free  mols.  to  the  determination  of  mol.  structure 
is  considered.  It  is  concluded  that  the  fullest 
information  can  be  obtained  by  X-ray  examination 
in  which  the  no.  of  parameters  to  be  determined  is 
much  reduced,  and  by  an  electron  investigation 
which  mil  determine  the  remaining  parameters. 
This  is  illustrated  by  reference  to  the  mol.  structure 
of  SiHCl3.  W.  R.  A. 

Stereochemistry  of  quadrico valent  atoms  : 
gold.  H.  J.  Dothie,  F.  J.  Llewellyn,  W.  Ward- 
law,  and  A.  J.  E.  Welch  (J.C.S.,  1939,  426 — 428).— 
In  K  2  :  2 ' -dipyridylaurocy article,  K[Au(CN)2dipy]  (I), 
and  the  salts  of  4  :  5  -  ( o  -phen  a  nth  rol  i  neau  rocyan  ide , 
MI[Au(CN)2phenan]  (II)  (M1  =  K,  Tl,  NH4),  Au  is 
quadricovalent  and  has  effective  at.  no.  86,  that  of 
Rn.  By  analogy  with  quadricovalent  Cu,  Ag,  and 
Tl  compounds  a  tetrahedral  distribution  of  valencies 
around  the  Au  atom  would  be  expected.  X-Ray 
analyses  indicate,  however,  that  (I)  and  (II)  are^ 
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planar  or  only  slightly  distorted  from  planar.  (I) 
is  formed  by  the  action  of  2  :  2'-dipyridyl  (in  EtOH) 
on  aq.  KAu(CN)2  as  colourless,  orthorhombic,  bire- 
fringent  crystals.  The  unit  cell  contains  4  mols., 
a  18*15,  b  18*74,  c  3*74  a.  (doh5,  2*32,  2*31),  space- 

group  R22x2 — DJ,  and  the  mol.  has  a  twofold  axis 
of  symmetry.  (II)  (M1  —  K)  is  formed  by  the  action 
of  4 :  5-(o-)phenanthroline  (III)  (in  EtOH)  on  aq. 
KAu(CN)2  as  acicular  monoclinic  crystals,  •  nearly 
all  twins,  highly  birefringent,  strong  positive  pyro- 
electrio  effect,  8  mols.  per  unit  cell,  space-group  Gfc. 
When  a  saturated  solution  of  T1N03  is  added  to  warm 
aq.  (II)  (M  —  K)  colourless  needles  of  the  T1  salt 
are  formed.  The  NH4  salt  is  prepared  by  adding 
(III)  to  NH4Au(CN)2  (prep,  described). 

W,  R.  A. 

Crystal  structure  of  NaCN.  H.  J.  Verweel  and 
J.  M.  Bijvoet  (Z.  Krist.,  1938,  100,  201—207; 
cf,  A.,  1935, TOGO). — X-Ray  intensities  for  the  cubic 
(NaCl  type)  form  with  a  5*87  a.  indicate  rotation  of 
CN  groups,  with  C — NT-06  a.  On  cooling,  without 
destruction  of  the  single- crystal  orientation,  a  re¬ 
versible  transition  occurs  at  ~T5°  to  the  rhombic 
form,  the  2-mol.  cell  of  which  at  — 10°  has  a  3*74, 
b  4*71,  c  5*61  a.  At.  parameters  indicate  a  parallel 
arrangement  of  CN  groups  with  C — N  1*05  a. 

I.  Me  A. 

Crystal  structure  of  methane  at  the  transition 
point,  20*4°  k.  A,  Muller  and  A.  Schallamach 
(Nature,  1939,  143,  375— 376).— X-Ray  investigation 
confirms  the  previous  result' (A.,  1931,  790)  that  the 
lattice  of  CH4  above  and  below  the  transition  point 
is  a  face-centred  cube.  Near  the  transition  point 
new,  additional  lines,  which  are  essentially  connected 
with  the  transition,  have  been  observed.  L.  S.  T. 

Determination  of  the  space  group  of  crystalline 
p-azotoluene.  M.  Prasad  and  M.  R.  Kapadia  (J. 
Univ.  Bombay,  1938,  7,  94 — 96). — Crystals  of  p- 
azotolucnc  are  monoclinic  prismatic,  with  a  12*00, 
b  4*851,  c  9*703  a.,  a  :  b  :  c  =  2*474  :  1  :  2*000.  Inter¬ 
facial  angles  have  been  measured.  The  space-group 
is  Cl}i3  2  mols.  per  unit  cell,  and  the  mols.  have  a 
centre  of  symmetry.  W.  R.  A. 

Electron  density  and  interatomic  distances  in 
tetragonal  pentaerythritol.  I.  Nitta  and  T. 
Watanare  (Sci.  Papers  Inst.  Phys.  Chem.  Res. 
Tokyo,  1938,  34,  1669 — 1680). — The  at.  co-ordinates 
of  C(CH2*OH)4  have  been  determined  by  the  “  trial 
and  error  ”  method,  and  finally  by  Fourier  syntheses, 
to  be  C  0,  0,  0 ;  CH2  0*160,  0*128,  0*100 ;  OH  0*312, 
0*248,  0*002,  in  good  agreement  with  the  vals.  of 
Llewellyn  et  at.  (A.,  1937, 1,  448).  The  C-C  and  C-0 
bonds  are  1*53  and  1*45  a.  respectively,  and  the 
“  H  bridge  y ’  is  2*70  A.  F.  J.  L. 

Constitution  and  crystalline  structure  of  cel¬ 
lulose. — See  A.,  1939,  II,  203. 

Chain  structure  of  linear  polyesters.  C.  S. 
Fuller  and  C.  J.  Frosch  (J.  Physical  Chem.,  1939, 
43,  323 — 334).— X-Ray  fibre  patterns  of  C2H4 
polyesters  of  succinic,  adipic,  suberic,  azelaic,  and 
sebacic  acids  and  the  self-polyester  of  co-hydroxy- 
decoic  acid  indicate  that,  with  the  exception  of  the 
first  polyester,  the  polyesters  conform  to  a  planar 


zig-zag  type  of  chain  structure.  The  succinic  ester 
normally  possesses  a  helical  configuration,  but  it 
can  also  possess  a  planar  zig-zag  chain  structure 
similar  to  that  of  the  other  esters.  Polyesters  con¬ 
taining  an  odd  no.  of  chain  atoms  in  the  repeating 
unit  conform  to  the  same  unit  cell  as  has  been  found 
for  C2DH60  except  for  the  c  dimension.  This  does 
not  hold  for  polyesters  containing  an  even  no.  of 
chain  atoms,  and  to  explain  the  difference  the  authors 
suggest  that  in  “  odd  ”  polyesters  the  repeating  units 
arrange  themselves  with  the  terminating  and  median 
CIO  groups  in  planes  perpendicular  to  the  fibre  axis, 
whilst  in  “  even  ”  polyesters  the  corresponding  CIO 
groups  of  successive  chains  are  displaced  along  the 
chain  direction  with  respect  to  one  another  so  as  to 
fall  in  planes  inclined  to  the  fibre  direction. 

C.  R,  H. 

Study  of  surfaces  by  electron  diffraction. 
G.  I.  Finch  (Bull.  Soc.  chim.  Belg.,  1938,  47,  823— 
843).— A  lecture.  E.  S.  H. 

Influence  of  absorption  on  the  refraction  effect 
for  electron  beams.  I.  Measurement  of  the 
inner  potential  of  the  polar  tetrahedral  surfaces 
of  zinc  blende.  P.  A.  Thiessen  and  K.  Moliere. 
II.  Addition  to  the  Bethe  theory  of  an  expres¬ 
sion  for  absorption.  K.  Moliere  (Ann.  Physik, 
1939,  [v],  34,  449 — 460,  461— 472).— I..  Electron 
diffraction  measurements  on  the  two  polar  tetrahedral 
surfaces  of  natural  Zn  blende  crystals  show  that  the 
positive  face  has  a  significantly  higher  apparent  inner 
potential  for  low  orders  of  reflexion  than  has  the 
negative  face. 

II.  Theoretical.  The  influence  of  absorption  on 
electron  diffraction  is  discussed.  The  results  of 
Part  I  cannot  be  explained  by  absorption.  The 
difference  in  inner  potential  between  the  two  faces 
may  be  due  to  differences  in  the  fine  structure  of  the 
crystal  surfaces.  0.  D.  S. 

Migration  of  barium  on  molybdenum.  M. 
Benjamin  and  R.  0.  Jenkins  (Nature,  1939,  143, 
279 — 280;  cf.  A.,  1939,  I,  60), — Photomicrographs 
obtained  with  the  electron  microscope  show  that 
between  ^1000°  and  1050°  k,  Ba  migrates  uni¬ 
formly  over  Mo.  Below  1000°  K.  no  movement 
occurs,  and  above  1050°  K.,  Ba  evaporates  rapidly. 

L.  S.  T. 

Galvano-magnetic  effect  of  ferromagnetic 
single  crystals.  N.  Hori  (Bull.  Inst.  Phys.  Chem. 
Res.  Japan,  1938,  17,  1166—1174). — The  dependence 
of  the  galvano-magnetic  effect  in  ferromagnetic 
single  crystals  on  the  direction  of  the  spontaneous 
magnetisation  has  been  investigated  theoretically. 
The  electric  potential  of  the  Hall  effect  of  ferro¬ 
magnetic  single  crystals  depends  strongly  on  the 
direction  of  spontaneous  magnetisation  relative  to 
the  crystal  axes.  The  results  of  experiments  on 
the  Hall  effect  with  polycryst.  ferromagnetic  sub¬ 
stances  are  explained.  A.  J.  M. 

Galvano-magnetic  phenomena  in  .mica.  Y. 
Prujinena-Granovskaja  (Compt.  rend.  Acad.  Sci. 
U.R.S.S.,  1938,  21,  367 — 370). — In  fields  ~105  v.  per 
cm.  a  transverse  galvano-magnetic  (Hall)  effect  of 
10-*3 — IQ-4  v.  is  observed  at  350°;  with  similar  field 
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strengths  the  longitudinal  gal vano -magnetic  effect 
varies  from  10-2  to  10-3  v.  between  125°  and  355°. 
The  greater  magnitude  of  the  longitudinal  effect 
suggests  that  the  conductivity  in  mica  is  effected  by 
fixed  electrons.  D.  F.  R. 

Inner  initial  permeability  of  iron  and  nickel 
for  98 — 410  M.cycles.  J.  B.  Hoag  and  N.  Gottleib 
(Physical  Rev.,  1939,  [ii],  55,  410). — Results  obtained 
by  a  modification  of  a  method  previously  employed 
(cf.  A.,  1933,  117)  are  reported  for  the  X  range  120 — 
305  cm.  N.  M.  B. 

Ramsay  and  Steele's  vapour  density  measure¬ 
ments  on  some  organic  compounds.  T.  Batue- 
cas  (Z.  physikal.  Chem.,  1939,  183,  438 — 454). — The 
method  of  calculating  mol.  wt.  used  by  Ramsay  and 
Steele  is  criticised,  and  a  more  accurate  method  is 
successfully  applied  to  their  data.  The  application 
of  v.d.  measurements  to  mol.  wt.  determination  would 
appear  to  have  a  val.  >  was  thought  by  Ramsay  and 
Steele.  C.  R.  H. 

Theory  of  electrical  resistance  of  a  good 
conductor.  F.  Sauter  (Naturwiss.,  1939,  27, 
109 — T 10). — Theoretical.  A  method  is  given  by 
which  it  is  possible  to  calculate  the  resistance  of  a 
good  conductor  throughout  the  entire  temp,  range. 
The  investigation  starts  with  the  formula  for  sp. 
resistance  based  on  the  Lorentz-Sommerfeld  electron 
theory.  A.  J.  M. 

K, 

Thermal  evolution  of  the  conductivity  of  thin 
nickel  sheets.  A.  Colombani  (Compt.  rend,,  1939, 
208,  795 — 797). — The  variation  of  the  resistance  72 
with  temp.  0  has  been  determined  at  10°  intervals 
from  room  temp,  to  400°  for  thin  Ni  sheets  (thick¬ 
nesses  80 — 1200  mg.)  obtained  by  cathodic  pulveris¬ 
ation  of  Ni  in  it.  Up  to  320°  (sensitive  point 
independent  of  sheet  thickness)  R  is  an  exponential 
function  decreasing  with  0.  From  320°  to  360° 
(temp,  at  wiiich  spontaneous  magnetism  of  ordinary 
Ni  disappears)  the  variation  of  R  is  progressive  and 
irreversible,  and  depends  on  the  sheet  thickness. 
Between  360°  and  400°  R  does  not  varv.  After 
annealing,  hovrever,  all  the  sheets  are  stable  and 
reversible  between  20°  and  400°,  R  varying  regularly 
with  0  and  having  the  same  temp,  coefif.,  2  x  HP3 
ohm  per  degree.  The  anomalous  behaviour  between 
320°  and  360°  is  parallel  to  the  anomalies  in  the 
physical  properties  of  ordinary  Ni  between  these 
temp.  W.  R.  A. 

Energy  states  of  the  valency  electrons  in  some 
metals.  I.  10.  Anomalous  changes  of  various 
properties  of  zinc  with  temperature.  M.  Sato 
(Sci.  Rep.  Tohoku,  1939,  27,  278— 325).— The 
anomalous  properties  of  Zn  are  summarised  and  an 
attempt  is  made  to  correlate  them  with  regular 
temp,  intervals.  The  anomalies  are  divided  into  four 
groups.  (I)  247 — 692°  k.  Abrupt  changes  in  the  sp. 
heat,  electrical  resistance  (72),  lattice  consts.,  hard¬ 
ness,  shearing  wnrk  of  a  single  crystal,  and  v.p.  are 
observed  at  443°  and  593°  k.,  R  of  thin  films  at  247°  k. 
The  m.p.  is  692°  k.  If  the  temp,  interval  0 — 692°  k. 
is  divided  in  the  ratio  2  :  3  :  4  :  5  the  vals.  correspond 
with  the  temp,  of  the  anomalies.  (II)  550 — 905°  k. 
Anomalous  vals.  of  72,  p,  magnetic  susceptibility,  and 


v.p.  are  observed  at  550°,  796°,  and  905°  K.,  and  of 
72  at  473°  k.  The  temp,  interval  rule  is  also  applicable 
and  it  is  inferred  that  the  anomalies  are  due  to  Zn 
and  not  to  impurities.  The  anomaly  at  905°  appears 
to  correspond  with  the  X  point  of  He.  (Ill)  The 
wrork  of  shearing  changes  abruptly  at  90°  K.  and  72 
at  36°  and  90°  K.  (IV)  Zn  becomes  a  superconductor 
below  0-79°  k.  F.  J.  L. 

Conductivity  of  thin  films  of  thallium  on  a 
Pyrex  glass  surface.  J.  R.  Bristow  (Proc. 
Physical  Soc.,  1939,  51,  349 — 354;  cf.  Appleyard, 
A.,  1937,  I,  291). — Thin  films  of  Tl,  condensed  on 
cooled  Pyrex  at  <^10~7  mm.  pressure,  show,  at  a 
thickness  >40  a.,  a  resistivity  only  ~  three  times 
that  of  the  bulk  metal,  confirming  the  view'  that, 
after  the  first  few  at.  layers,  the  evaporated  films 
do  not  differ  radically  in  structure  from  the  bulk 
metal.  The  Tl  films  differ  from  alkali  films  and  from 
Hg  inasmuch  as  they  showr  no  conductivity  for  thick¬ 
nesses  <  ~  five  at.  layers,  and  have  a  finite  range  of 
thickness  in  wLich  the  resistivity  is  very  high.  In 
this  range  the  material  may  be  only  semiconducting 
owing  to  distortion  of  the  normal  lattice  by  the  atoms 
of  the  substrate.  Occluded  gas  in  films  deposited 
in  a  poor  vac.  (10~*7 — 10“5  mm.)  tends  to  cause  wide 
erratic  variations  in  resistivity  and  in  the  temp, 
coeffs.  N.  M.  B. 

Variation  of  field  penetration  witli  temper¬ 
ature  in  a  superconductor.  E.  T.  S.  Appleyard, 
J.  R.  Bristow^,  and  H.  London  (Nature,  1939,  143, 
433 — 434). — Measurements  of  the  crit.  magnetic 
fields  for  thin  superconducting  films  of  Hg  are  re¬ 
corded  graphically.  The  ratio  of  the  crit.  field  for 
a  film  of  given  thickness  to  that  of  bulk  Hg  at  the 
same  temp,  increases  rapidly  in  the  neighbourhood 
of  the  transition  temp.  Field  penetration  is  con¬ 
cluded  to  be  not  const,  but  to  increase  rapidly  near 
the  transition  temp.  The  no.  of  electrons  responsible 
for  superconductivity  may  be  small  or  zero  at  the 
transition  point  and  may  increase  rapidly  as  temp, 
falls.  At  2*5°  K.,  the  val.  of  the  penetration  depth  is 
~l-2  x  10-5  cm.  L.  S.  T. 

Magnetic  anisotropy  of  manganite  crystal  in 
relation  to  its  structure.  K.  S.  Krishnan  and 
S.  Banerjee  (Trans.  Faraday  Soc.,  1939,  35,  385 — 
387). — The  magnetic  anisotropy  of  a  manganite 
crystal  wras  measured  and  found  to  be  of  the  same 
order  of  magnitude  as  that  of  Crm  and  Mn11  salts. 
The  Mn  atoms  are  therefore  not  tervalent,  but  pre¬ 
sumably  half  are  bivalent  and  half  quadrivalent. 

F.  L.  U. 

Diamagnetic  susceptibilities  of  mercury  in 
various  states  of  combination.  S.  S.  Bhatnagar, 
M.  B.  Negvi,  and  G.  L.  Ohri  (Proc.  Indian  Acad.  Sci., 
1939,  9,  A,  86 — 94). — The  diamagnetic  susceptibilities 
X  of  various  org.  and  inorg.  salts  of  Hg  (in  both 
valency  states),  and  double  salts,  have  been  measured 
by  a  magnetic  interference  balance.  From  the  vals. 
thus  obtained  the  susceptibility  consts.  for  the  ions 
Hg’  and  Hg”  have  been  determined  by  subtracting  the 
vals.  for  the  appropriate  anions,  and  these  are  com¬ 
pared  with  existing  theoretical  vals.  x  of  HgCl2  and 
HgBr0  in  C5H5N  are  <  x  of  the  solid  compounds. 

W.  R.  A. 
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Diamagnetism  of  some  inorganic  liquid  com¬ 
pounds.  M.  B.  Nevgi  (J.  Univ.  Bombay,  1938, 
7,  82 — 88). — The  diamagnetic  susceptibilities  of  SC12, 
S2C12,  S0C12,  S02C12,  C1S03H,  SiCl4,  SiBr4,  IC1,  and 
POCI3  have  been  determined  by  the  modified  Gouy 
method.  The  following  vals.  have  been  deduced  and 
are  compared  with  those  calc,  from  theory : 
Xs+a  =  —  9*0  X  10+  xs+4  =  —5*5  and  —6*8  x  10+ 
Xsi+4  =  —4-2  and  —3-6  x  10+  X1+1  =  —36*7  x  10+ 
and  Xp+5  =  —3*3  X  10+  W.  R.  A. 

Susceptibility  constants  of  thallium  in  dif¬ 
ferent  states.  M.  B.  Nevgi  (J.  Univ.  Bombay,  1938, 
7,  19 — 26). — Pure  Tl,  obtained  electrolytically  from 
pure  T12S04,  is  diamagnetic  in  the  solid  state  (x  = 
—0*228  x  10+  and  becomes  paramagnetic  in  the 
vapour  state.  These  observations  agree  with  the 
facts  that  Tl  is  polyat.  in  the  solid  state  and  monat.  in 
the  vapour  state ;  the  free  electrons  in  the  outer  orbit 
(vapour)  combine  so  that  the  electron  spins  compen¬ 
sate  each  other  (solid).  The  susceptibility  const,  for 
the  TT  ion,  obtained  from  experimental  vals.  of  12 
salts  by  subtraction  of  the  appropriate  recorded  vals. 
of  x  anion,  ranges  from  —36*33  to  —39*77  X  10+ 

W.  R.  A. 

Magnetic  properties  of  ferric  oxide  at  low 
temperatures.  G.  Charlesworth  and  F.  A.  Long 
(Proc.  Leeds.  Phil.  Soc.,  1939,  3,  515—519). — x  f°r 
a-Fe203  (paramagnetic)  is  measured  over  the  temp, 
range  20 — 180°.  The  val.  of  Xs  at  20°,  viz.,  37*5  X 
10-6,  decreases  by  about  50%  at  —24°  (temp,  decreas¬ 
ing),  the  phenomenon  being  nearly  reversible.  Trans¬ 
ition  to  ferromagnetism  on  warming  from  —40°  to 
room  temp,  in  a  magnetic  field  is  not  confirmed. 

L.  G.  G. 

Anomalous  magnetic  properties  of  anhydrous 
ferrous  chloride.  S.  S.  Schalyt  (Compt.  rend. 
Acad.  Sci.  U.R.S.S.,  1938,  20,  657— 658).— At  temp. 
<  the  Curie  point  (23*5°  K.)  the  magnetisation  curve 
for  anhyd.  FeCl2  shows  (i)  marked  hysteresis,  and  (ii) 
an  undulating  change  of  magnetic  moment  with  field 
strength.  Above  23*5°  k.,  however,  the  susceptibility 
obeys  the  Curie-Weiss  law.  W.  R.  A. 

Magnetochemical  studies .  XXXI.  Paramag¬ 
netism  of  compounds  of  sexavalent  chromium, 
molybdenum,  tungsten,  and  uranium.  W.  Txlk 
and  W.  Klemm  (Z.  anorg.  Chem.,  1939,  240,  355 — 
368). — The  following  vals.  for  x  X  10+  independent 
of  temp.,  are  recorded  :  Cr03,  0*40;  K2Cr207,  0*10; 
Na2Cr207,  0*21;  K2Cr04,  -0*02;  Na2Cr04,  0*07; 
Mo03,  0*02;  K2Mo04,  -0*16;  Na2Mo04,  -0*10; 
W03,  -0*06;  K2W04,  -0*18;  Na2W04,  -0*14; 
U02(N03)2,  0*06 ;  U04,  0*17;  U03,  0*26;  K  and  Na 
uranates  (formulae  doubtful),  0*18  and  0*21,  respec¬ 
tively.  From  these,  after  correction  for  the  dia¬ 
magnetism  of  other  ions  present,  vals.  for  the  mol. 
susceptibilities  of  the  sexavalent  positive  ions  are 
computed  as  follows  :  Cr+  73;  Mo®4*,  45;  W6+,  30; 
and  U6+,  129  (all  xl0+.  These  vals.  and  those  for 
neighbouring  elements  in  the  periodic  table  are  com¬ 
pared,  and  their  relationships  to  the  colours  and 
stabilities  of  the  corresponding  compounds  are  dis¬ 
cussed.  F.  J.  G. 

Constant  paramagnetism  of  quadrivalent  cer¬ 
ium  and  of  other  ions  possessing  the  same 


number  of  electrons  as  the  rare  gases.  G.  Foex 
(Compt.  rend.,  1939,  208,  738— 740).— Vals.  of  x«  for 
Ti,  V,  Cr,  Mn,  Mo,  W,  Re,  and  U  in  inert -gas  type 
electron  structures  are  reviewed.  Weak  paramagnet¬ 
ism  of  CeIV  is  confirmed  by  measurements  on 
Ce(S04)2,4H20  (xm  -97  X  10+,  giving  -/*  =  +22 
X  10+  A.  J.  E.  W. 

Ferromagnetic  anisotropy  in  nickel-iron 
crystals.  Evidence  for  superstructure  near 
Ni3Fe.  L.  W.  McKeehan  and  E.  M.  Grabbe 
(Physical  Rev.,  139,  [ii],  55,  505 ;  cf.  Kleis,  A.,  1937, 1, 
120). — Curves  based  on  precision  measurements  for 
single -crystal  spheroids  of  various  compositions  sub¬ 
jected  to  various  heat-treatments  and  rates  of  cooling 
are  given  and  discussed.  Results  are  consistent  with 
short  distance  order  (cf.  A.,  1937, 1,  503).  N.  M.  B. 

Measurements  on  iron  ammonium  alum. 
H,  B.  G.  Casimir,  W.  J.  de  Haas,  and  D.  de  Klerk 
(Physica,  1939,  6,  241 — 254). — Data  are  recorded  for 
susceptibility  and  entropy  between  0*5°  and  4*2°  K. 
Curie's  law  is  valid  only  if  the  Lorentz  field  is  taken 
into  account.  L.  J.  J. 


Spin  levels  and  paramagnetic  dispersion  in 
iron  ammonium  alum.  R.  de  L.  Kronig  and  C.  J. 
Bouwkamp  (Physica,  1939,  6,  290 — 298). — 
Theoretical.  Spin  levels  are  calc,  for  a  const,  mag¬ 
netic  field  with  an  arbitrary  orientation  to  the  crystal 
axes.  The  results  lead  to  a  formula  different  from 
that  of  Casimir  and  du  Pr6  (A.,  1938,  1,  391)  for  the 
residual  susceptibility  in  alternating  fields. 


L.  J.  J. 


Collective  electron  ferromagnetism.  II. 
Energy  and  specific  heat.  E.  C.  Stoner  (Proc. 
Roy.  Soc.,  1939,  A,  169,  339—371;  cf.  A.,  1938,  I, 
345). — The  theory  is  extended  and  expressions  are 
obtained  for  the  electronic  energy  and  for  the  sp.  heat 
at  low  temp,  and  at  the  Curie  point.  The  sp.  heat 
results  for  Ni  appear  to  be  in  general  agreement  with 
the  theoretical  treatment.  G.  D.  P. 


Incomplete  rotational  excitation  in  diatomic 
gases  at  ordinary  temperatures  and  pressures. 
B.  Lewis  and  G.  von  Elbe  (J.  Chem.  Physics,  1939, 
7,  197 — 198). — An  experiment,  involving  the  measure¬ 
ment  of  the  ratio  of  the  sp.  heats  for  02,  N2,  and  CO,  is 
described  which  indicates  incomplete  rotational 
excitation  in  these  gases  at  ordinary  temp,  and 
pressure.  W.  R.  A. 

Thermodynamic  functions  of  cyanogen  and 
the  cyanogen  halides .  D.  P.  Stevenson  (J.  Chem. 
Physics,  1939,  7,  171 — 174). — The  free  energy  func¬ 
tion,  heat  content,  and  heat  capacity  have  been  calc, 
for  (CN)2,  CNC1,  CNBr,  and  CNI  for  a  series  of  temp. 
(250 — 1000°  K.)  from  spectroscopic  and  electron  diffrac¬ 
tion  data.,  In  CNI  the  C — I  distance,  obtained  by 
extrapolation  from  the  C — Cl  and  C — Br  distances,  is 
1*96^0*04  a.  The  free  energies  of  formation  AF^-i 
of  gaseous  (CN)2,  CNC1,  and  CNI,  calc,  from  thermal 
and  equilibrium  data,  are  69*1,  35*5,  and  46*75  kg. -cal. 
per  mol.,  respectively.  AF^-i  for  gaseous  CNBr  is 
estimated  as  40  kg. -cal.  per  mol.  W.  R.  A. 

Heat  capacity  of  crystalline  tellurium  from 
15°  to  300°  K.  and  the  entropy  at  298*1°  K.  C.  M. 
Slansky  and  L.  V.  Coulter  (J.  Amer.  Chem.  Soc., 
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1939,  61,  564),— Heat  capacity  data  are  recorded. 
The  entropy  is  11*88^0*10  e.u.  E.  S.  H. 

Specific  heats  of  manganese  nitrides.  S. 
Satoh  (Sci.  Papers  Inst.  Phys.  Chem.  Res.  Tokyo, 

1938,  35,  24 — 31). — The  Mn-N  system  of  alloys  was 
prepared  and  the  mean  sp.  heat  was  determined  by 
means  of  an  ice  calorimeter  over  the  ranges  0 — 99*5°, 
0 — 305°,  and  0 — 500*3°.  The  equations  for  the  true 
sp.  heats  within  these  limits  are  :  Mn3N2  C  =  0*1468 
+  1*168  x  10  40  +  4*992  x  1O~902;  Mn6N2  <7  = 
0*1382  +  1*112  x  10-40  +  1*630  x  10~802  ;  MnsN2  C" 
=  0*1280  +  1*106  x  10^0  +  3*651  x  10-803. 

A.  J.  M. 

Supersonic  velocity  in  gases  and  vapours. 

VI.  Specific  heats  of  the  vapours  of  alcohols 

and  ethyl  acetate.  S  K.  K.  Jathar  (J.  Indian 
Inst.  Sci.,  1939,  22,  A,  39 — 58). — Supersonic  velocity 
data  in  MeOH,  EtOH,  Pr'OH,  Pr^OH,  BuvOH,  and 
EtOAc  at  97*1°  and  134°  are  recorded  together  with 
calculations  of  the  sp.  heats.  Differences  between 
these  vals.  and  those  calc,  from  calorimetric  and 
spectroscopic  data  are  discussed  with  reference  to 
mol.  structure.  C.  R.  H. 

Supersonic  velocity  in  gases  and  vapours. 

VII.  Specific  heats  of  the  vapours  of  dichloro- 
me thane,  chloroform,  carbon  tetrachloride,  and 
ethylene  dichloride.  S.  K.  K.  Jatkar  (J.  Indian 
Inst.  Sci.,  1939,  22,  A,  59 — 78). — Supersonic  velocities 
(*;)  have  been  measured  over  a  range  of  50 — 127  khz, 
at  97*1°  and  134°  in  the  vapours  of  CH2C12,  CHC13, 
CC14,  and  C2H2C12.  CHC13  shows  appreciable  dis¬ 
persion  at  the  higher  frequency.  The  mol.  heats  of 
CH2C12,  CC14,  and  C2H4C12  vapours,  calc,  from  v,  agree 
with  those  calc,  from  spectroscopic  data;  CHC13, 
however,  shows  a  diminution  of  mol.  heat  by  ~3*8 
g.-cal.  at  both  temp,  owing  to  a  definite  transition  in 
v.  This  behaviour  is  similar  to  that  of  Pr^OH  (see 
above).  Both  mols.  are  of  the  AXB3  type,  and  it  is 
probable  that  the  rotational  sp.  heats  are  degraded 
owing  to  gyration  on  the  A-X  axis.  W.  R.  A. 

Critical  and  co-operative  phenomena.  III. 
Theory  of  melting  and  the  structure  of  liquids. 
J.  E.  Leonard -Jones  and  A.  F.  Devonshire  (Proc. 
Roy.  Soc.,  1939,  A,  169,  317 — 338;  cf.  A.,  1938,  I, 
130,  352). — The  theory  developed  previously  is 
extended  to  include  the  process  of  melting  by  introduc¬ 
ing  the  idea  of  disorder.  A  solid  is  pictured  as  an 
alloy  of  atoms  and  “  holes,”  the  atoms  occupying  the 
sites  of  a  perfect  lattice  and  the  holes  the  sites  of  a 
similar  lattice  interpenetrating  the  first.  As  the 
temp,  rises  the  atoms  leave  their  normal  sites  and 
occupy  holes,  producing  a  degree  of  disorder  in  the 
solid.  The  m.p.,  change  of  vol.,  and  latent  heat  of 
fusion  are  calc,  in  terms  of  the  extra  energy  associated 
with  the  transfer  of  an  atom  to  a  hole.  Numerical  vals. 
for  A  and  N2  are  in  good  agreement  with  experiment. 
The  vals.  of  the  b.p.  and  heats  of  vaporisation  of  A  and 
N2  arc  re-calc,  and  now  agree  better  with  observation. 

G.  D.P. 

M.p.  alternation  of  the  higher  triglycerides  [of 
single  fatty  acids].  W.  Grhntzig  (Z.  anorg.  Chem., 

1939,  240,  313 — 321). — The  work  of  Clarkson  and 
Malkin  (A.,  1934,  720)  is  discussed  and  compared  with 
that  of  Weygand  and  Griintzig  {A.,  1932,  798,  799) 


and  additional  data  on  trilaurin  and  tri-tri decoin 
are  given.  Clarkson  and  Malkin’s  y-  and  a-forms 
are  identified  with  the  author’s  IIIC  and  IIC  forms 
respectively,  whilst  their  p-forms  are  identified  with 
the  I A  forms  for  the  glycerides  of  acids  having  an 
even  no.  of  C,  and  with  the  IIA  forms  for  those  of 
acids  having  an  odd  no.  of  C.  Photomicrographs 
and  preparative  details  of  the  various  forms  are  given. 
The  m.p.  ranges  for  trilaurin  and  tri-tridecoin  are 
15 — 46*5°  and  24 — 44*4°  respectively.  F.  J.  G. 

Cohesion  of  simple  compounds.  I,  II.  J.  M. 
Stevels  (Rec.  trav.  chim.,  1939,  58,  229 — 243, 
244 — 256). — I.  Theoretical.  A  method  for  calculating 
the  b.p.,  TS)  of  CH4,  C2H6,  and  C2H4  derivatives 
containing  H  is  developed.  is  regarded  as  being 
made  up  of  a  non-polar  London  contribution,  TV 
and  of  a  contribution  due  to  the  interaction  of  the 
rigid  charge  distribution  over  the  mol.  which  may  give 
rise  both  to  an  orientation  or  Keesom  effect,  TV  and 
to  a  polarisation  or  Debye  effect,  TV  Part  of  the  real 
Keesom  contribution  is  included  in  TL  so  that  TK '  is 
the  difference  between  TK  and  that  part  of  the  Keesom 
effect  included  in  TV  For  fully  halogenated  deriv¬ 
atives  TV  =  0.  For  the  chlorides,  bromides,  and 
iodides  of  the  types  CH3X,  CH2X2,  and  CHX3, 
Tj)  +  TV  has  const,  vals.  '-'32,48,  and  45, respectively. 

II.  Recorded  Ts  data  for  halogen  derivatives  of  CH4, 
C2H6,  and  C2H4  agree  satisfactorily  with  calc.  vals. 


C.  R.  H. 

The  Trouton-Deprez  rule.  Molecular  associ¬ 
ation  at  the  critical  temperature.  P.  Bogdan 
(Rocz.  Chem.,  1938,  18,  382—388). — The  expressions 
X/T7  =  1‘98^0/uT7,  X/T7  =  Kfo/yT,  and  X/T7  =  9*14  log 
82T7F  are  derived,  and  applications  of  the  formulae 
are  given.  R.  T. 


Liquid  helium.  J.  F.  Allen  and  H.  Jones 
(Nature,  1939,  143,  227 — 230). — Recent  experiments 
on  transport  effects  in  liquid  He  are  summarised. 
Equilibrium  properties  of  liquid  He  are  also  described. 

L.  S.T. 

Tension  of  saturated  vapours,  (a)  A.  M. 
Regirer.  (b)  J.  K.  Sirkin  (J.  Phys.  Chem.  Russ., 
1938,  12,  154 — 155,  155). — A  discussion  of  priority 
(cf.  A.,  1938,  I,  394).  J.  J.  B. 


Van  der  Waals  forces  and  the  vapour  pressures 
of  ortho-  and  para-hydrogen  and  ortho-  and 
para-deuterium.  K.  Cohen  and  H.  C.  Urey 
(J.  Chem.  Physics,  1939,  7,  157—163). — Mathe¬ 
matical.  W.  R.  A. 


Influence  of  the  interaction  of  more  than  two 
molecules  on  the  molecular  distribution-function 
in  compressed  gases.  J.  de  Boer  and  A.  Michels 
(Physica,  1939,  6,  97 — 114). — A  rigorous  calculation 
of  the  mol. .  density-distribution  function  can  be 
made  by  taking  interactions  with  increasing  no.  of 
mols.  successively  into  account.  This  is  calc,  to  the 
second  approximation  for  a  Lennard- Jones  potential 
field,  and  compared  with  experimental  data  for  liquid 
Hg,  Ga,  Na,  and  K.  Agreement  is  satisfactory. 
-Vals.  of  the  third  virial  coeff.  are  calc,  and  compared 
with  data  for  N2  and  A.  L.  J.  J. 

Phase  equilibria  in  hydrocarbon  systems. 
XXIII.  Joule-Thomson  coefficient  of  methane. 
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R.  A.  Budenholzeb,  B.  H.  Sage,  and  W.  N.  Lacey 
(Ind.  Eng.  Chem.,  1939,  31,  369— 374).— The  Joule- 
Thomson  coeff.  of  CH4  has  been  determined  from 
21-1°  to  104-3°  at  pressures  from  atm.  to  1500  lb. 
per  sq.  in.  It  decreases  with  increasing  temp,  and 
reaches  a  max.  at  250—500  lb.  per  sq.  in.  at  all  temp. 
The  data  indicate  a  finite  val.  at  infinite  dilution  in 
accord  with  kinetic  theory.  Vais,  of  cpy  H ,  and 
compressibility  factor  as  functions  of  pressure  and 
temp,  are  calc.  W.  A.  R. 

Adiabatic  and  isothermal  compressibilities  of 
liquids.  N.  M.  Philip  (Proc.  Indian  Acad.  Sci., 
1939,  9,  A,  109 — 120) —Using  a  glass  piezometer  the 
adiabatic  compressibility,  (§v/§T)p  (v  =  sp.  vol.), 
and  Cp  have  been  measured  for  24  carefully  purified 
liquids.  The  isothermal  compressibilities  and  ratios 
of  sp.  heats  have  been  calc.  Calc,  and  observed  vals. 
of  the  intensity  of  light  scattering  in  the  liquids  are  in 
good  agreement.  W.  R.  A. 

Transport  phenomena  in  the  cage  model  of 
liquids.  R.  Simha  (J.  Chem.  Physics,  1939,  7, 
202). — A  formula  is  derived  for  the  internal  friction 
of  a  simple  quasi-cryst.  liquid  on  the  basis  of  the  liquid 
cage  model.  W.  R.  A. 

Coefficients  of  viscosity  of  gases.  V.  D. 
Majumdab  and  M.  B.  Vajifdab  (J.  Univ.  Bombay, 
1938,  7,  27 — 36). — Using  a  modification  of  WagstafFs 
apparatus  (Phil.  Mag.,  1923,  45,  84)  the  following 
vals.  of  y)  (c.g.s.  units  X 107)  at  23°  have  been  found  : 
C02,  1479*9±0*5;  02,  2038*33±0*56 ;  N2,  1767*83± 
0*37.  For  N2  the  temp,  correction  is  y)23.  =  + 

0-000000460(23  -  0).  :  W.  R.  A. 

Measurements  of  the  viscosity  of  liquid 
helium.  II.  W.  F.  Giauqtje,  J.  W.  Stout,  and 
R..  E.  Babieau  (J.  .  Amer.  Chem.  Soc.,  1939,  61, 
654- — 661 ;  cf.  A.,  1938,  I,  446). — Formulae  have  been 
developed  for  isothermal  laminar  flow  when  He  enters 
the  channel  as  a  liquid  and  leaves  as  a  gas.  Liquid 
He  has  7)  2*0  X  10~5  poise  at  2*266°  k.  and  1*0  X  10~7 
poise  at  1*468°  K.  The  largest  Reynolds  no.,  at 
1-468°  k.,  is  about  200.  y]  appears  to  approach  0 
at  0°  K,  E.  S.  H. 

Rate  of  viscous  flow  of  metals.  II.  Lead. 
L.  C.  Tyte  (Proc.  Physical  Soc.,  1939,  51,  203—221 ; 
cf.  A.,  1938,  I,  241). — Investigations  over  a  wide 
load  range  from  room  temp,  to  300°  show  that  for 
very  small  extensions  the  velocity  of  viscous  flow  v  is 
not  wholly  independent  of  time.  As  soon  as  the  non- 
viscous  flow  ceases  to  have  appreciable  effect,  v  is 
connected  exponentially  with  the  stretching  load  P 
for  any  given  temp,  and  exponentially  with  T  for  any 
given  load;  expressions  relating  i\  P,  and  T  are 
obtained  from  the  flow-load  curves.  Four  sets  of 
consts.  attributable  to  single  or  double  glide  in 
untwinned  and  in  twinned  crystals,  extension  during 
the  recrystallisation  period  and  production  of  an¬ 
nealing  twins,  and  extension  when  strain-hardening  is 
considerably  diminished  by  self-annealing  are  obtained. 
The  elastic  limit  and  transition  and  breaking  loads 
are  connected  hyperbolically  with  the  corresponding 
temp.  The  behaviour  of  Pb  wire  is  in  general 
agreement  with  results  for  single  crystals  and  with 
those  for  Sn.  N.  M.  B, 


Self-diffusion  in  liquid  hydrogen.  :•  E.  Cbemeb 
(Z.  physikal.  Chem.,  1939,  42,  B,  281—287). — The 
diffusion  const,  in  liquid  H2  can  be  measured  by 
measuring  the  fall  in  p-H2  in  liquid  H2  above  a  layer  of 
solid  02,  and  by  studying  the  course  of  v.p.  of  liquid 
mixtures  of  H2,  HD,  and  D2,  which  is  ultimately  due 
to  diffusion  in  the  liquid  phase.  The  diffusion 
consts.  thus  obtained  (D2Q  =  0-01  and  0-02  sq.  cm. 
per  day  respectively)  are  that  given  by  the  formula 
valid  for  the  gas  phase.  The  difference  is  explained 
by  considerations  of  energy  barriers.  W.  R.  A, 

Diffusion  of  radon  gas  mixtures.  W.  Hibst 
and  G.  E.  Habrisoh  (Proc.  Roy.  Soc.,  1939,  A,  169, 
573 — 586). — Diffusion  measurements  were  made  on 
gas  mixtures  containing  Rn  mixed  with  H2,  He,  Ne, 
A,  and  air.  The  repulsive  forces  between  Rn-H2 
and  Rn~He  are  evaluated,  and  it  is  inferred  that  the 
Rn  mol.  is  very  “  soft.”  Experimental  difficulties, 
due  to  the  adhesion  of  Rn  to  the  walls  of  the  diffusion 
apparatus,  and  their  elimination  are  discussed. 

G.  D.  P. 

X-Ray  study  of  benzene- cyclohexane  mixtures. 

G..E.  Mubbay  and  B.  E.  Warren  (J.  Chem.  Physics, 
1939,  7,  141—143). — X-Ray  diffraction  patterns  for 
C6H6,  cyclohexane  (I),  and  three  mixtures  containing 
25,  50,  and  75  vol.~%  of  (I)  using  Cu  K<x  radiation  are 
given.  Peaks  occur  for  C6Hc  (sin  0/A  =  0*1057)  and 
(I)  (sin  0/A  =  0*0996),  but  no  resolution  into  two 
peaks  is  observed  for  the  mixtures ;  one  peak  only  is 
visible,  the  position  of  which  shifts  with  the  com¬ 
position.  The  data  for  the  mixtures  are  considered 
in  relation  to  the  emulsion  type  of  structure  postulated 
by  Ward  (cf.  A.,  1936,  587),  but  are  insufficient  to 
prove  or  disprove  the  theory.  W.  R.  A. 

Diamagnetism  of  some  organic  liquid  mix¬ 
tures.  S.  R.  Rao  and  A.  S.  Narayanaswamy  (Proc. 
Indian  Acad.  Sci.,  1939,  9,  A,  35—66). — The  diamag¬ 
netic  susceptibility  x  of  binary  mixtures  of  HC02H 
and  AcOH  with  H20,  MeOH,  EtOH,  COMe2,  and 
Et20  have  been  investigated  by  the  Gouy  method. 
Physical  data  (saturation  v.p.,  n,  and  d  of  the  pure 
liquids  and  liquid  mixtures)  are  also  recorded.  Whilst 
considerable  variations  from  additivity  are  evident 
for  d  and  n}  only  slight  deviations  are  observed  in  x- 
Deviations  in  x,  which  do  not  seem  to  depend  directly 
on  the  electric  moments  of  the  mols.  concerned,  are 
due  probably  to  interaction  effects  between  the  mols. 
This  is  supported  by  Seely’s  observation  that  the 
deviations  are  dependent  on  temp.  (cf.  A.,  1936,  931). 

W.  R.  A. 

Frequency  of  the  hydroxyl  group  in  binary 
mixtures.  II.  Combination  spectrum  of  solu¬ 
tions  of  methyl  alcohol  in  carbon  tetrachloride 
and  chloroform.  V.  I .  Malishev  (Compt.  rend. 
Acad.  Sci.  U.R.S.S.,  1938,  20,  549— 550 ;  cf.  A.,  1938, 
I,  342). — In  increasingly  dil.  solutions  of  MeOH  in 
Cd4  the  broad  band  3362  cm.-1  is  progressively 
replaced  by  a  sharp  line  3647  cm.-1,  due  to  isolated 
MeOH  mols.  In  CHC13  the  line  is  3630  cm.-1  and  the 
band  appears  only  at  high  concn.  *:  L.  J.  J. 

Refractometric  study  of  the  system  benzene- 
cyclohexane-carbon  tetrachloride.  C.  Miohale- 
wicz  (Rocz.  Chem.,  1938,  18,  718 — 724). — The 
d-  and  ^-composition  diagrams  are  given  for  20°. 
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Deviations  from  the  addition  rule  are  >  would  be 
expected  from  cl  changes.  R.  T. 

Dielectric  constant  of  conducting  solutions. 
H.  M.  Grubb  and  H.  Hunt  (J.  Amer.  Chem.  Soc., 
1939,  61,  565 — 569). — Dielectric  consts.  of  dil.  aq. 
KC1,  K2S04,  and  MgS04  have  been  determined  at  25°. 
A  theory  is  put  forward,  which  accords  with  the  data 
and  explains  discrepancies  in  the  results  of  other 
investigators.  E.  S.  H. 

Relation  between  properties  of  mixed  and 
single  solutions.  III.  Heat  capacity  and  dens¬ 
ity  of  solutions  in  the  system  NaCl  +  KN03  = 
NaNOg  +  KCl.  A.  B.  Zdanovski.  IV.  Heat 
capacity  of  aqueous  solution  of  salts  in  the 
system  MgS04  +  2NaCl  —  MgCl2  +  Na2S04  at 
25°.  A.  B.  Zdanovski  and  K.  D.  Suslina  (J.  Phys. 
Chem.  Russ.,  1938,  12,  105—108,  109—112;  cf.  A.,. 
1939,  I,  68). — III.  When  two  solutions  having  equal 
v.p.  are  mixed  the  heat  capacity  of  the  mixture  is 
additive. 

IV.  This  rule  may  be  applied  to  calculating  the  Cp 
of  salt  waters.  J.  J.  B. 

Anomalies  in  aqueous  solutions  of  potassium 
chloride  and  lead  chloride.  H.  N.  Parton,  R.  A. 
Robinson,  and  A.  J.  Metson  (Trans.  Faraday  Soc., 
1939,  35,  402 — 412). — Redeterminations  of  physical 
properties  of  aq.  solutions  of  KC1  with  and  without 
PbCl2  indicate  that  the  abnormalities  found  by  Baxter 
etal.  (A.,  1911  ii,  557)  for  p  and  n  of  aq.  KC1,  by  Hunter 
and  Allmand  (A.,  1936,  429)  and  by  Weir  {ibid.,  678, 
682)  for  the  v.p.  for  the  mixed  solutions  and  for  aq. 
KC1  respectively,  and  by  Burrage  (A.,  1932,  810)  for 
the  solubility  of  PbCl2  in  aq.  KC1  are  to  be  attributed 
to  experimental  difficulties.  Vais,  of  p  for  0*4 — 1m- 
KC1  agree  very  closely  with  those  calc,  by  Root’s 
formula  with  Wirth’s  const.  (A.,  1938,  1,  78). 

F.  L.  U. 

Viscosity  of  aqueous  solutions  of  strong 
electrolytes.  J.  D.  Ranade  and  G.  R.  Paranjpe 
(J.  Univ.  Bombay,  1938,  7,  41 — 59). — Using  a  quartz 
viscosimeter  vals.  for  y;  for  aq.  solutions  of  LiCl,  NaCl, 
KC1,  NH4C1,  CaCl2,  and  BaCl2  ranging  from  0*lM.  to 
0*0  1m.  at  ~35°,  45°,  and  55°  have  been  determined 
and  are  discussed  from  the  viewpoint  of  various 
existing  theories.  W.  R.  A. 

Diffusion  coefficient  of  potassium  molybdo- 
octacyanide  and  f errocyanide .  S.  Ple&nieavicz 
(Rocz.  Chem.,  1938,  18,  740— 742).— Tho  diffusion 
coeffs.  at  20°  are  0-S63  for  K4Mo(CN)8  and  0*S6  for 
K4Fe(CN)6.  These  results  support  the  view  that  the 
diameter  of  ions  is  a  function  of  their  valency. 

R.  T. 

Diffusion  of  iron  salts  in  aqueous  solution. 
L.  W.  Oholm  (Finska  Kern.  Medd.,  1939,  48, 
23 — 34). — D20  into  H20  has  been  determined  for  aq. 
solutions  of  FeCL,  FeCl3,  FeS04,  Fe2(S04)3,  and 
Fe(N03)3  from  0*1  to  4*0n.  M.  H.  M.  A. 

Diffusibility  of  dyes.  J.  Fautrez  and  L.  Lison 
(Protoplasma,  1937,  27,  169 — 189). — Where  great 
accuracy  is  not  required  the  micro-method  of  Fiirth 
and  Nistler  is  very  satisfactory  and  gives  an  indication 
of  the  uniformity  of  size  of  particles.  Great  caution 


must  be  observed  in  attempting  to  calculate  particle 
size  from  diffusion  data.  The  diffusion  coeffs.  of  83 
dyes  are  determined.  Diffusibility  varies  with  concn. 

M.  A.  B. 

Specific  gravities  of  liquefied  ammonia  solu¬ 
tions  of  ammonium  and  sodium  chlorides.  S. 
Kikuti  (J.  Soc.  Chem.  Ind.  Japan,  1939,  42, 
15 — 17b). — The  sp.  gr.  of  solutions  in  liquid  NH3  of 
NH4C1  and  NaCl,  and  of  mixtures  of  these  salts  in  the 
proportions  1:2,  1:1, 2:1, 4:1,  and  8:1,  are  given 
for  concns.  from  zero  to  saturation,  and  temp,  from 
-30°  to  70°.  W.  A.  R. 

Solid  solutions  of  calcium  and  barium  ortho¬ 
silicates.  N.  A.  Toropov  and  P.  F.  Konovalov 
(Compt.  rend.  Acad.  Sci.  U.R.S.S.,  1938,  21,  663 — 
664). — Microscopic  examination  of  the  binary  system 
2Ca0,Si02~2Ba0,Si02,  prepared  by  fusion  of  the 
requisite  amounts  of  CaC03,  BaC03,  and  Si02,  indi¬ 
cates  a  single  homogeneous  phase.  The  n  and  the  sp. 
gr.  of  the  mixed  crystals  increase  with  increase  in 
[2Ba0,Si02].  W.  R.  A. 

Fine  structure  of  glasses.  I.  Molecular  re¬ 
fraction  of  binary  phosphate-,  silicate-,  and 
borate-glasses.  E.  Kordes  (Z.  anorg.  Chem.,  1939, 
241,  1 — 38). — p  and  n  have  been  determined  for  a 
series  of  glasses  in  each  of  the  systems  Pb0-B203, 
Zn0-B203,  Cd0~B203,  PbO-Si02,  Pb0-P205,  and 
also  for  some  cryst.  Pb  silicates.  The  curves  of  [B] 
against  composition  are  not  linear  except  in  the  PbO- 
P205  system.  Their  course  can  be  accounted  for  in 
terms  of  individual  ionic  refractivities  if  account  is 
taken  of  the  deformation  of  the  O"  ion  by  the  highly- 
charged  cations,  so  that  different  refractivities  are 
assigned  to  O"  ions  according  to  their  occurrence  in 
such  groupings  as  (e.g.)  Si-O-Si,  Si-O-Pb,  or  Pb-O- 
Pb.  F.  J.  G. 

Molecular  refraction  of  glasses.  W.  Biltz 
and  F.  Weibke  (Z.  anorg.  Chem.,  1939,  241,  39 — 41). 
— There  is  no  essential  difference  between  the  con¬ 
clusions  of  Kordes  (preceding  abstract)  and  those  of 
Biltz  et  al  (A.,  1938,  I,  13).  F.  J.  G. 

Crystalline  silica  in  devitrified  glasses. — See 
B.,  1939,  379. 

Elastic  properties  of  Jena  glasses. — See  B., 
1939,  378. 

Change  in  electrical  conductivity  of  glass 
during  devitrification. — See  B,,  1939,  379. 

Entropy  changes  on  melting  intermediate 
phases  in  binary  alloys.  C.  Wagner  (Z.  Metallic., 
1939,  31,  18). — The  entropy  change  on  melting  an 
intermediate  phase  in  a  binary  system  is  ~1*3  g.-cal. 
per  °c.  >  that  on  melting  the  pure  metals  owing  to  the 
change  from  order  to  a  degree  of  disorder.  A.  R.  P. 

Course  of  the  melting  curves  in  the  equili¬ 
brium  diagram  of  bronzes.  U.  Dehlinger  (Z. 
Metallic.,  1939,  31,  17 — 18). — The  empirical  relation 
between  the  liquidus  curves  within  the  solid  solution 
range  of  various  Cu-  and  Ag-rich  binary  alloys  found 
by  Hume-Rothery  is  shown  from  thermodynamic 
principles  to  be  of  general  validity  only  when  solvent 
and  solute  metal  are  in  the  same  horizontal  period  of 
the  periodic  table.  A.  R.  P. 
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Diffraction  of  X-rays  by  age-hardening  alum¬ 
inium-copper  alloys.  G.  D.  Preston  (Proc. 
Roy.  Soc.,  1938,  A,  167,  526 — 538). — An  X-ray 
examination  of  single  crystals  of  an  alloy  of  A1  with 
4  wt.-%  Cu  shows  that  during  the  hardening  of  the 
quenched  alloy  the  Cu  separates  in  thin  sheets  on  the 
(100)  planes  of  the  A1  matrix.  (Cf.  A.,  1939,  I,  18.) 

G.  D.  P. 

Alloys  of  gallium  with  gold.  F.  Welbke  and 
E.  Hesse  (Z.  anorg.  Chem.,  1939,  240,  289 — 299). — 
The  system  Au-Ga  has  been  studied  by  means  of 
cooling-curves,  photomicrography,  and  X-rays.  In 
addition  to  AuGa2  (A.,  1937,  I,  296)  there  exist  a 
compound  AuGa  and  three  mixed- crystal  phases,  a,  p, 
and  y.  The  a-phase  contains  up  to  26*1  at.-%  of  Ga 
at  352°,  the  solubility  decreasing  with  falling  temp,  to 
approx.  10  at.-%  Ga  at  room  temp.,  and  the  lattice 
const,  differs  only  very  slightly  from  that  of  Au.  The 
(3 -phase  is  formed  peritectically  at  352°.  It  contains 
26*5 — 29*2  at.-%  Ga,  and  breaks  up  into  a  and  y 
below  275°.  The  y-phase  is  formed  by  reaction 
between  p  and  AuGa  in  the  solid  phase  at  286°,  and 
extends  from  29*8  to  30*8  at.-  %  Ga.  AuGa  and  AuGa2 
melt  at  46S°  and  492°,  respectively,  and  do  not  form 
mixed  crystals  with  their  components.  F.  J.  G. 

Thermal  expansion  of  nickel-copper  alloys  at 
low  temperatures.  I.  S.  Aoyama  and  T.  It6  (Sci. 
Rep.  Tohoku,  1939,  27,  348 — 364). — The  thermal 
expansion  (a)  of  Ni-Cu  alloys  has  been  measured 
between  0°  and  — 196°.  a  decreases  with  increase  in  Ni 
content  and  is  <  the  vals.  calc,  by  the  mixture  rule. 
The  para-  and  ferro -magnetic  solid  solutions  give 
slightly  different  vals.  of  a.  The  anomalies  for  Cu  and 
Ni  reported  by  Simon  and  Bergmann  (A.,  1930,  986) 
were  not  observed.  F.  J.  L. 

Correlation  between  time  of  transformation 
and  chemical  composition  of  a  system  approach¬ 
ing  equilibrium.  I.  I.  Kornilov  (Bull.  Acad.  Sci. 
U.R.S.S.,  1938,  S6r.  Chim.,  437 — 449). — Isothermal 
transformation  processes  in  metallic  alloys  are  in 
many  cases  kinetically  similar  to  unimol.  reactions. 
The  rate  of  polymorphic  transformation  in  Mg-Cd 
solid  solutions  depends  on  composition  and  temp. 

L.  J.  J. 

Variations  in  resistance  of  tin-thallium  alloys 
at  low  temperatures.  E.  Kurzyniec  (Rocz. 
Chem.,  1938,  18,  651 — 659). — Resistance  of  Sn-Tl 
alloy's  at  20*3°  and  77*2°  K.  rises  sharply'  from  0  to 
0*4  at.-%  Tl,  then  gradually  to  a  max.  at  70  at.-%  Tl, 
above  which  it  falls  sharply  to  the  val.  for  pure  Tl. 
The  composition-sp.  conductivity  diagrams  are  gi%7en 
for  0°,  -196°,  and  -252*9°.  R.  T. 

Space  lattice  of  the  £-phase  in  the  iron-zinc 
system.  F.  Halla,  R.  Weil,  and  F.  Gotzl  (Natur- 
wiss.,  1939,  27,  96). — Crystallographic  and  X-ray 
investigations  of  the  C-phase  of  Fe~Zn  show  it  to 
have  a  monoclinic  elementary  cell  with  a  13*65,  b 
7*61,  c  5*06  a.,  (3  128°  44';  28  atoms  (2  mols.  FeZn13) 
per  cell.  The  space-group  is  C\ — C'2,  or  C ^ — C2jm . 

A.  J.  M. 

X-Ray  structural  analysis  :  its  bases  and 
application  to  the  system  Fe-Zn.  F.  Halla 
(Arh.  Hemiju,  1939,  13,  1 — 9). — X-Ray  analysis  of 
crystal  structure  is  illustrated.  R.  T. 


Crystals  of  ferro-silicon.  N.  N.  Kurnakov 
and  G.  B.  Boki  (Bull.  Acad.  Sci.  U.R.S.S.,  1938, 
S6r.  Chim.,  919 — 924). — Three  types  of  crystals, 
viz.,  trigonal  prisms  with  approx.  45%  of  Si,  tetragonal 
plates  with  approx.  54%  of  Si,  and  trigonal  plates 
with  >87%  of  Si,  are  described  and  compared,  and 
the  conditions  for  their  formation  are  discussed. 

F.  J.  G. 

Longitudinal  magneto-resistance  effect  at 
various  temperatures  in  iron-silicon  alloys. 
Y.  Shirakawa  (Sci.  Rep.  Tohoku,  1939,  27,  255^- 
277  ;  cf.  A.,  1938,  I,  569). — The  max.  val.  of  A RjR  is 
at  —100°,  and  is  displaced  to  higher  temp,  ■with 
increase  in  Si.  It  is  negative  in  all  alloys  containing 
>9*43%  Si.  F.  J.  L. 

X-Ray  analysis  of  alloys  of  the  nickel-silicon 
system.  A.  Osawa  and  M.  Okamoto  (Sci.  Rep. 
Tohoku,  1939,  27,  326 — 347). — The  crystal  system 
and  lattice  consts.  of  all  the  phases  of  the  Ni-Si 
system  of  alloy's  are  determined,  a-phase  (0 — 5%  Si) 
is  face-centred  cubic,  a  3*517 — 3*510  a.  [3rphase  has 
the  composition  Ni3Si  and  is  face-centred  cubic, 
space-group  0J,  a  3*497  a.  y-phase,  Ni5Si2,  is 
hexagonal,  a  13*29,  b  7*672,  c  9*752  a.  S-phase, 
Ni2Si,  is  orthorhombic,  a  7*39,  b  9*90,  c  7*04  a.;  16 
mols.  of  Ni2Si  in  the  unit  cell.  0-phase,  Ni2Si,  is 
hexagonal,  a  3*797,  c  3*893  a.  e-phase,  Ni3Si2,  is 
orthorhombic,  a  6-605,  b  7*627,  c  9*574  a.  7j-phase, 
NiSi,  is  tetragonal,  a  7*654,  c  8*451  a.  C-phase, 
NiSi2,  is  rhombohedral,  a  8*881  a.,  a  90°  23*6'.  C- 
phase,  NiSi2,  is  probably  not  obtainable  at  room  temp, 
and  the  X-ray  diagrams  were  almost  the  same  as  those 
of  the  C-phase.  The  lattice  const,  of  pure  Si  is  5*409  a. 
The  method  of  isolating  each  phase  is  described. 

F.  J.  L. 

Tantalum-iron  alloys.  V.  A.  Nemilov and  N.  M. 
Voronov  (Bull.  Acad.  Sci.  U.R.S.S.,  1938,  S6r. 
Chim.,  905 — 912). — The  findings  of  earlier  workers 
are  discussed  (cf.  A.,  1935,  1199;  Harrison,  B.,  1937, 
46 ) .  The  system  has  been  studied  by  means  of  thermal 
analysis  and  photomicrography,  and  by  measure¬ 
ments  of  hardness  and  of  elect rical  resistance,  from 
0  to  34*2%  Ta.  The  eutectic  at  ~1410°  with  10*1 
at.-%  Ta  consists  of  FeTa  -f-  solid  solution. 

F.  J.  G. 

Existence  of  a  two-phase  region  in  the  ordering 
process.  R.  Hultgren  (J.  Chem.  Physics,  1939,  7, 
202 — 203). — Thermodynamically  in  superlattice  form¬ 
ation  a  two-phase  region  should  separate  the  ordered 
and  disordered  states  at  all  compositions  except  the 
most  stable  one.  This  idea  has  been  tested  for  the 
system  Fe-Pd  by  approaching  the  equilibrium  from 
both  sides.  A  rather  wide  two-phase  region  appears 
to  exist  in  the  Fe-Pd  superlattice  in  samples  con¬ 
taining  51*9  at.-%  Pd.  Experiments  are  described 
which,  however,  indicate  that,  at  690°,  disorder  is 
probably  the  equilibrium  condition  and  the  two- 
phase  sample  represents  an  incomplete  reaction. 

W.  R.  A. 

Solid  solution  series  Ag3Ga-AgZn  in  ternary 
system  silver-gallium-ziac.  K.  Moeller  (Z. 
Metallk.,  1939,  31,  19 — 20). — The  low-temp,  modific¬ 
ations  of  Ag3Ga  and  AgZn  form  a  continuous  series 
of  solid  solutions  since  the  two  compounds  are  iso- 
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morphous  and  have  a(valency-electron  ratio  of  3  : 2. 
At  high  temp,  the  solid  solution  shows  lines  in  the 
X-ray  spectrum  attributable  to  a  close-packed 
hexagonal  lattice.  A.  R.  P. 

Mixed  crystal  series  in  the  ternary  systems 
Ag-Mn-Zn  and  Cu-Mn-Zn.  K.  Moeller  (Natur- 
wiss.,  1938,  27,  176). — X-Ray  and  microscopic 
investigations  show  that  ternary  mixed  crystals  can 
be  formed  between  the  binary  Mn-Zn  phase  and  the 
hexagonal  e-phases  of  the  binary  s3rstems  Ag-Zn 
and  Cu-Zn.  A.  J.  M. 

Ternary  alloys  containing  magnesium  and 
cadmium  and  the  equilibrium  diagram  of 
binary  magnesium-cadmium  alloys.  II.  E. 
Janecke  [with  L.  Neundeubel  and  K.  Ruivirr]  (Z. 
Metallk.,  1938,  30,  424 — 429). — A  re-examination 
of  the  Cd-Mg  system  has  shown  the  presence  of  three 
intermediate  phases,  all  of  which  undergo  a  transform¬ 
ation  on  cooling  and  none  of  which  appears  to 
correspond  with  a  simple  intermetallic  compound. 
The  transformation  temp,  in  all  three  phases  varies 
with  the  composition,  that  of  the  p -phase  increasing 
from  130°  at  19—22  at.-%  Cd  to  180°  at  35—39 
at.-%  Cd,  that  of  the  y-phase  rising  from  180°  (39 
at.-%  Cd)  to  a  max.  of  250°  at  50  at.-%  Cd  and  then 
falling  to  120°  at  65  at.-%  Cd,  and  that  of  the  3-phase 
falling  from  120°  at  65 — 73  at.-%  Cd  to  90°  at  79 — 
81  at.-%  Cd.  There  are  narrow  two-phase  regions 
separating  the  five  phases  of  the  system  from  one 
another  and  peritectic  horizontals  at  530°  (18 — 21 
at,-%  Cd),  442°  (38—42  at.-%  Cd),  357°  (66—72 
at.-%  Cd),  and  331°  (79—81  at.-%  Cd),  Addition 
of  A1  to  the  Cd-Mg  alloys  depresses  the  temp,  of  these 
reactions  to  420°  (23  at.-%  Al),  407°  (17  at.-%  Al), 
340°  (5  at.-%  Al),  and  320°  (2  at.-%  Al),  respectively, 
and  forms  a  ternary  eutectic  at  398°,  Mg  48,  Al  20 
at.-%  ;  a  wide  area  of  incomplete  miscibility  extends 
from  the  Al-Cd  side  to  a  orit.  point  at  Cd  37,  Al  40, 
Mg  23  at.-%,  510°.  Addition  of  Zn  to  the  Cd-Mg 
alloys  depresses  the  peritectic  temp,  to  340°  (20 
at.-%  Zn),  345°  (12  at.-%  Zn),  345°  (11  at.-%  Zn), 
and  2S0°  (15  at.-%  Zn)  respectively.  Some  modific¬ 
ations  are  also  made  at  the  Mg  corner  of  the  Tl-Mg- 
Cd  diagram.  (Cf.  A.,  1939, 1,  70.)  A.  R.  P. 

Phase  diagram  for  [the  system]  iron-nickel- 
chromium  with  special  reference  to  the  brittle 
constituents  produced  by  long  heating.  P. 
Schafmeister  and  R.  Erg an g  (Arch.  Eisenhiittenw., 
1939,  12,  459—464;  cf.  B.,  1932,  469;  A.,  1937,  I, 
508). — Published  data  have  been  extended  by  de¬ 
lineation  of  the  complete  isotherms  for  650°  and 
800°,  the  mixes  being  melted  at  1200°  and  then  heated 
for  1000  hr.  at  the  lower  temp,  to  ensure  attainment 
of  equilibrium.  The  region  of  existence  of  the  pure 
“  cr-phase,”  which  is  brittle,  hard,  and  non-magnetic, 
is  illustrated  by  two  perspectives  of  the  solid  triangular 
diagram.  It  extends  tunnehvise  from  the  Ee-Cr 
system  through  the  heterogeneous  a  +  y  region. 

R.  C.  M. 

Absorption  of  gas  in  the  form  of  bubbles. 
Y.  Oyama  and  K.  Iwase  (Sci.  Papers  Inst.  Phys. 
Chem.  Res.  Tokyo,  1939,  35,  131 — 157). — A  mixture 
of  36%  C02  in  air  is  passed  up  through  a  long  column 
of  dil.  NaOH,  the  size  of  the  bubbles  being  controlled. 


The  %  of  C02  absorbed  is  a  min.  for  bubbles  between 
0-8  and  1*1  c.c.,  the  actual  size  varying  slightly  with 
[NaOH].  With  a  90-cm.  column  of  solution  this 
min.  is  —40,  75,  and  90%  respectively  in  0-01,  0*1, 
and  0*25N-NaOH ;  increasing  the  bubble  size  to 
1-6  c.c.  or  decreasing  it  to  0*3  c.c.  increases  the  amount 
absorbed  by  approx.  10%.  The  rate  of  absorption 
by  bubbling  is  from  10  to  20  times  that  in  the  batch 
method.  The  mechanism  of  the  absorption  is  dis¬ 
cussed.  D.  F.*R. 

Solubility  of  ozone  in  water  and  in  aqueous 
sodium  chloride  ;  calculation  of  the  solubility 
of  atmospheric  ozone  in  water.  E.  Briner  and 
E.  Perrottet  (Helv.  Chim.  Acta,  1939,  22,  397 — 
404). — The  solubility  of  03  in  H20  from,  air  containing 
0-03 — 0*9%  of  03  obeys  Henry’s  law,  the  absorption 
coeff.  (a)  being  0*480  at  3*5°  and  0*323  at  19*8°.  The 
calc,  heat  of  dissolution  is  3904  g.-cal.  Vais,  of  a 
and  of  the  solubility  are  calc,  for  various  temp, 
between  0°  and  60°.  For  03  in  3*5%  NaCl,  a  is  0*24 
at  3*5°  and  0*17  at  19*8°.  Air  dissolved  in  ILO  should 
be  20  times  as  rich  in  03  as  atm.  air.  J.  W.  S. 

Mixtures  of  methyl  alcohol  and  carbon  di¬ 
sulphide  (binary  system  with  two  liquid  phases) 
and  methyl  alcohol  and  carbon  tetrachloride 
(miscible  in  all  proportions).  Infra-red  absorp¬ 
tion  spectra.  H.  Gerding  and  R.  Freymann  (J. 
Chim.  phys.,  1939,  36,  19—22). — Infra-red  absorp¬ 
tion  measurements  show  that  the  intensity  of  the 
(OH)y  band  (characteristic  of  lion-associated  mols, ; 
cf.  A.,  1937,  I,  282)  of  MeOH  is  greater  in  CC14  than 
in  CS2,  and  that  the  position  of  the  band  in  CC14 
is  nearer  to  that  observed  in  MeOH  vapour.  These 
results  are  in  harmony  with  the  view  that  in  CS2 
the  MeOH  is  more  associated  than  in  CC14,  and  that 
the  formation  of  two  liquid  phases  is  closely  related 
to  this  association.  F.  L.  U. 

Relation  between  solubility  of  crystals  and 
their  size  during  deposition  from  solution.  E. 
Hofer  (Z.  physikal.  Chem.,  1939,  183,  455—461).— 
Experiments  with  several  inorg.  salts  suggest  that  the 
average  size  of  deposited  crystals  is  oc  (solubility)2. 

C.  R.  H. 

Solubility  of  sodium  amide  in  liquid  am¬ 
monia.  S.  Sigetomi  (J.  Soc.  Chem.  Ind.  Japan, 

1938,  41,  409b — 410b).— The  binary  system  NaNH2- 

NH3  and  the  ternary  system  NaNH2-NaCl-NH3 
have  been  investigated  from  —20°  to  20°.  Addition 
of  NaCl  or  NaNH2  increases  the  solubility  of  the 
other.  K.  W.  P. 

Electrometric  determination  of  the  solubility 
of  some  hydroxides.  G.  C.  Bauer  (Iowa  State 
Coll.  J.  Sci.,  1938,  13,  37 — 40). — Viscosity,  refractive 
index,  absorption  spectra,  and  electrometric  titration 
data  for  dil.  solutions  containing  Mg  and  NH4  salts 
show  no  evidence  of  complex  formation.  Deter¬ 
mination  of  the  pn  of  saturated  solutions  gives  results 
in  agreement  with  accepted  vals.  for  a  no.  of  basic 
oxides.  The  solubility  of  Sr(OH)2  at  25°  is  8*55  g. 
perl.  L.J.J. 

Solubility  of  calcium  bicarbonate.  II.  Par¬ 
tial  peptisation.  S.  S.  Hubajrd  (J.  Physical  Chem., 

1939,  43,  387;  cf.  A.,  1938,  I,  613). — No  evidence 
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has  been  obtained  for  the  partial  peptisation  of 
CaH2(C03)2  in  solution.  C.  R.  H. 

Solubility  of  strontium  chromate.  T.  W. 
Davis  and  J.  E.  Ricci  (J.  Amer.  Chem.  Soc.,  1939, 
61,  746 — 748). — Data  for  15°,  25°,  and  75°  are  re¬ 
corded.  Equilibrium  is  reached  slowly.  A  marked 
decrease  in  solubility  occurs  with  rising  temp. 

E.  S.  H. 

Solubility  curve  of  phosphoric  acid  in  citric 
acid.  R.  Meurice  (Ann.  Chim.  Analyt.,  1939,  [iii], 
21,  61—63). — Curves  showing  the  solubility  of 
pptd.  Ca3(P04)2,  apatite,  and  other  natural  phosphates 
in  conons.  of  citric  acid  up  to  1%  are  discussed. 

L.  S.  T. 

Factors  affecting  the  time  of  dissolution  of 
glucose.  B.  F.  Buchanan  (Iowa  State  Coll.  J.  Sci., 
1938,  13,  50 — 51). — The  effects  of  alkali  hydroxides, 
org,  bases,  and  other  catalysts,  and  of  temp.,  have  been 
examined.  Mutarotation  catalysts  are  correspondingly 
effective  as  dissolution  catalysts.  L.  J.  J. 

Relation  between  compressibility  and  solu¬ 
bility  of  metals  in  acids.  S.  Balce  (J.  Amer. 
Chem.  Soc.,  1939,  61,  746).— When  the  compressi¬ 
bility  of  a  metal,  calc,  from  the  formula  applied  to 
compounds,  is  <  the  observed  compressibility,  the 
metal  displaces  H2  from  acids.  E.  S.  H. 

Chemical  corrosion  of  glass. — See  B.,  1939,  379. 

Distribution  of  bromine  between  crystals  and 
solutions  of  potassium  chloride  and  bromide. 

N.  A.  Schlezinger,  F.  P.  Zorkin,  and  L.  N.  Novo- 
shenova  (J.  Appl.  Chem.  Russ.,  1938,  11,  1259 — 
1265). — The  ratio  xjN}  where  x  and  N  —  [KBr]/ 
{[KBr]  +  [KCl]},  for  aq.  KCl-KBr  and  the  crystals 
separating  therefrom,  respectively,  falls  with  rising 
temp,  and  [KBr],  and  may  be  >  or  <1.  The 
existence  of  solutions  in  which  [Cl]/[Br]  remains  const, 
during  crystallisation  is  postulated;  such  solutions 
would  be  analogues  of  liquid  azeotropic  mixtures. 

R.  T. 

Distribution  of  isomorphous  salts  during 
crystallisation  of  their  aqueous  solutions.  S.  K. 
Tschirkov  (J.  Appl.  Chem.  Russ.,  1938,  11,  1245 — 
1258). — The  distribution  of  one  of  a  pair  of  iso¬ 
morphous  salts  between  the  solid  and  liquid  phases 
varies  according  to  the  difference  in  solubility  and 
heat  and  velocity  of  crystallisation  of  the  salts,  and  in 
the  adsorptive  properties  of  the  solid  phases.  R.  T. 

Growth  of  crystals.  IX.  Relation  between 
concentration  of  cations  added  to  solution  and 
their  amount  in  the  crystal  formed.  T.  Yama¬ 
moto  (Bull.  Inst.  Phys.  Chem.  Res.  Japan,  1938,  17, 
1278 — 1291). — In  a  transparent  crystal  of  NaCl  of 
which  the  growth  was  favoured  by  the  catalytic 
action  of  Mn"  or  Pb”,  and  in  that  of  KC1  favoured 
by  Bi'**,  the  amount  of  foreign  cation  present  is  given 
by  x  =  kcn  ( x ,  c  —  mol.-%  of  cation  in  crystal  and 
solution,  respectively,  k ,  n  consts.).  The  amount  of 
foreign  cations  in  the  crystal  varies  with  the  velocity 
of  crystallisation  up  to  a  limit.  The  transparent 
crystal  becomes  opaque  on  heating,  suggesting  that 
the  foreign  cations  are  hydrated.  Cations  .  which 
catalyse  crystal  growth  are  contained  in  the  crystal 
in  amount  >0*01  mol.-%.  A.  J.  M.  • 


Reciprocal  displacement  of  electrolytes  carried 
down  by  precipitates.  A.  Pinkus  and  A.  Salomon 
(Bull.  Soc.  chim.  Belg.,  1938,  47,  844—888).— 
Experiments  have  been  conducted  on  the  displace¬ 
ment  by  (1)  KC1,  MnCl2,  and  LaCl3  of  Cu  in  cryst. 
BaS04  pptd.  in  presence  of  CuCl2,  (2)  NaCl,  Na2S04, 
and  Na3P04  of  Cr207"  in  cryst.  BaS04  pptd.  in 
presence  of  K2Cr207,  (3)  H20,  KC1,  Na2S04,  Ba(OAc)2, 
MnCl2,  and  LaCl3  of  Cu  in  colloidal  BaS04,  (4)  KC1, 
MnCl2,  and  LaCl3  of  Cu  in  Al(OH)3,  (5)  KCl,  NaCl, 
NaN03,  Na2S04,  Na2C03,  Na3P04,  and  Na3As04  of 
Cr04"  and  Cr207"  in  Al(OH)3,  (6)  KCl,  NaCl,  CaCl2, 
LaCl3,  A1C13,  Na2S04,  MgS04,  ZnS04,  and  A12(S04)3  of 
Mn  in  As2S3.  The  results  show  that  displacement 
occurs  the  more  readily  the  higher  is  the  electro¬ 
chemical  valency  of  the  displacing  ion.  The  conditions 
for  displacement  depend  on  sp.  chemical  properties  of 
the  ppt.  and  the  impurity  as  well  as  on  the  particle 
size  and  structure  of  the  ppt.  Electrolytes  carried 
down  by  ppts.  are  not  usually  held  entirely  by  simple 
adsorption ;  in  most  cases  a  part  is  fixed  irreversibly. 

E.-S.  H. 

Sorption  of  gases  on  reduced  nickel.  I. 
Hydrogen,  oxygen,  and  hydrogen  bromide. 
M.  Takebayashi  (Bull.  Chem.  Soc.  Japan,  1939,  14, 
47 — 53). — The  rates  of  sorption  of  H2,  02,  and  HBr 
by  reduced  Ni  at  20°  have  been  measured.  H2 
sorbed  on  reduced  Ni  is  slowly  desorbed  by  reduction 
of  pressure.  Reduced  Ni  rapidly  becomes  saturated 
with  02  owing  to  formation  of  an  oxide  film,  de¬ 
sorption  not  being  possible.  Ni  saturated  with  02 
takes  up  more  H2  at  20°  or  100°  than  does  freshly 
reduced  Ni ;  some  of  the  H2  can  be  desorbed  and  more 
02  then  taken  up.  Sorption  of  02  by  reduced  Ni 
saturated  with  H2  is  slightly  <  that  by  freshly  re¬ 
duced  Ni.  The  gradual  and  extensive  sorption  of 
HBr  on  reduced  Ni  in  the  dark  suggests  an  activated 
adsorption.  Sorption  of  HBr  hy  reduced  Ni  saturated 
with  02  is  >  that  by  freshly  reduced  Ni,  the  increase 
being  due  to  reaction  not  with  02  but  with  NiO  (cf. 
Urushibara  et  al.}  A.,  1938,  I,  628).  F.  H. 

Adsorption  of  oxygen  and  hydrogen  on  platin¬ 
um  and  the  removal  of  these  gases  by  positive- 
ion  bombardment.  C.  W.  Oatley  (Proc.  Physical 
Soc.,  1939,  51,  318 — 328). — -Measurements  of  the 
contact  p.d.  between  a  W  filament  and  a  Pt  anode 
after  the  latter  had  been  subjected  to  various  treat¬ 
ments  are  reported.  Successive  bombardments  of 
the  anode  with  positive  ions  of  O  and  A  give  a  clean 
Pt  surface,  the  work  function  of  which  is  in  good 
agreement  with  the  most  recent  data  from  therm¬ 
ionic  measurements.  Vais,  are  obtained  for  the  work 
functions  of  O  on  Pt,  H  on  Pt,  and  mixed  layers  of 
0  J-  H  on  Pt,  and  the  bearing  of  these  results  on  the 
structure  of  mixed  layers  is  discussed.  N.  M.  B. 

Adsorption  by  aluminium,  iron,  and  mag¬ 
nesium  hydroxide  gels  of  ethyl  alcohol,  water, 
and  benzene  vapours.  J.  K.  Novodranov  (Sci. 
Mem.  State  Univ.  Leningrad,  Chem.  Ser.,  1938,  No. 
18,  101 — 126). — Aq.  NH3  was  added  tb  aq.  Al,  Fe, 
and  Mg  salts,  and  the  hydroxides  were  collected, 
washed,  and  dried  at  100 — 800°.  Adsorption  of 
vapours  by  the  gels  varies  according  to  the  temp,  of 
drying  (max.  adsorption  of  EtOH,  H20,  and  C6H6  by 
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A1203  for  300°,  600°,  and  500°,  respectively ;  the 
corresponding  temp,  for  Ee203  are  200°,  200°,  and 
100°,  and  for  MgO  gel  100°,  100°,  and  100°). 

R.  T. 

Ebulliometric  method  of  measuring  adsorp¬ 
tion.  M.  Wojciechowski  (Rocz.  Chem.,  1938,  18, 
882 — 887). — Adsorption  of  Cr>H6  vapour  on  glass  or 
Cu  (18°)  or  of  H20  on  Pt  (20°)  is  measured  ebullio- 
metrically  (cf.  A.,  1935,  87G),  and  amounts,  re¬ 
spectively,  to  0-26^0-03,  0-34d:0*05,  and  0*69 ±0-06 
pg.  per  sq.  cm.  R.  T. 

Dependence  of  absorbent  power  of  charcoal  on 
duration  of  contact  with  the  filtering  layer.  M. 
Swiderek  (Rocz.  Chem.,  1938,  18,  798 — 803). — 
The  expression  V  =  K[l — \/(V0]  derived  (V  = 
mg.  of  gas  adsorbed  per  c.c.  of  filtering  layer,  at  time 
t;K  =  max.  adsorption  in  mg.  per  c.c.,  at  time  20). 

R.  T. 

Effect  of  moisture  on  sorption  of  carbon  tetra¬ 
chloride  from  an  air  stream  by  activated  char¬ 
coal.  L.  J.  Burrage  and  A.  J.  Allmand  (J.S.C.I., 
1938,  57,  424 — 431). — The  experiments  described 
relate  to  the  breakdown  times  (£)  of  four  specimens 
of  C  of  different  characteristics  when  traversed  by  a 
const,  stream  of  air  containing  CC14  at  0*9  mm. 
partial  pressure.  The  H20  content  (whether  of  the 
air  or  of  the  C  in  equilibrium  with  it)  was  varied 
between  36  and  73%  R.H.  With  both  air  and  C 
at  the  same  R.H.,  t  decreases  continuously  with 
increase  of  R.H.  With  moist  C  and  dry  air,  t  shows 
usually  a  decrease,  but  occasionally  an  increase, 
with  increase  in  R.H.  With  dry  C  and  moist  air  t 
is  a  max.  for  65%  R.H.  The  results  are  attributed  to 
the  dual  role  exerted  by  H20,  which  tends  to  lower  t 
by  competing  with  the  CC14,  and  to  increase  t  by 
assisting  in  the  removal  of  the  C-0  complex  from  the 
surface  and  thus  making  the  C  more  accessible  to  the 
CC14.  F.  L.  U. 

Velocity  of  sorption  of  gases  in  porous  ma¬ 
terials.  II.  E.  Wicke  (Kolloid-Z.,  1939,  86, 
295 — -313;  cf.  A.,  1939,  I,  195). — The  velocity  of 
sorption  of  C02  by  activated  C  and  by  Si02  gel  has 
been  measured  by  a  dynamical  method.  The  C02  was 
at  a  const,  partial  pressure  and  was  carried  by  a  stream 
of  No,  the  speed  of  which,  as  well  as  the  length  of  the 
column  of  sorbent,  could  be  varied.  For  small  rates 
of  flow  the  adsorption  curves  are  S-shaped  and 
symmetrical,  whilst  the  desorption  curves  under  all 
conditions  are  unsymmetrical.  The  calc,  diffusion 
coefif.  of  C02  in  the  material  during  adsorption  is 
during  desorption,  the  difference,  which  is  unex¬ 
plained,  being  duo  to  the  carrying  gas  since  it  is  not 
found  in  static  experiments  with  pure  C02.  The 
desorption  curves  are  expressed  by  an  empirical 
formula.  The  adsorption  process  under  dynamic 
conditions  is  treated  theoretically.  F.  L.  U. 

Sorption  of  gases  and  vapours  by  titania  gel. 
V.  Variation  in  the  sorptive  capacity  of  titania 
gel  by  the  addition  of  Fe203  gel  and  difference 
between  the  sorptive  capacities  of  a-  and  p- 
titania  gels.  I.  Higuti  (Bull.  Inst.  Phys.  Chem. 
Res.  Japan,  1939,  18,  15 — 26). — The  isotherms 
for  the  mixed  gels  for  H20  vapour  at  20°  consist  of 
two  parts,  the  first  being  lowered  in  proportion  to  the 


[Fe203],  and  the  second  being  higher  than  that  of 
either  component  gel.  The  first  part  represents 
ordinary  adsorption  and  the  second  capillary  con¬ 
densation.  Addition  of  Fe203  increases  the  total  pore 
vol.  and  renders  the  gel  more  stable  to  heat.  A 
comparison  between  the  sorptive  capacities  of  a-Ti02 
gel  with  that  of  the  (3-gel  where  the  inner  surface  area 
is  less  supports  this  view.  D.  F.  R. 

Theory  of  adsorption  from  solutions.  A.  A. 
Schtj cho vitski  (J.  Phys.  Chem.  Russ.,  1938, 12,  11 — 
22). — A  thermodynamical  theory  of  adsorption  from 
solutions  is  derived,  based  on  the  equality  of  the 
adsorptions  from  a  solution  and  from  its  saturated 
vapour.  Neither  the  potential  theory  of  adsorption 
of  vapours,  nor  that  assuming  a  unimol.  adsorption 
layer,  can  account  for  the  observed  adsorption 
isotherms.  It  seems  that  in  the  adsorption  layer  a 
separation  of  both  components  takes  place. 

J.  J.  B. 

Physicochemical  study  of  liquid  surfaces. 
R.  Dubrisay  (Kolloid-Z.,  1939,  86,  273 — 279). — 
Mainly  a  discussion  of  the  validity  of  Gibbs’  adsorp¬ 
tion  theorem.  Data  on  the  fractional  adsorption 
from  mixed  solutes  are  presented,  which  afford  qual. 
support  for  the  theory.  F.  L.  U. 

Density  of  the  surface  layer,  molecular  dimen¬ 
sions,  and  the  Gibbs  adsorption  equation.  G.  L. 
Starobinetz  (J.  Gen.  Chem.  Russ.,  1938,  8,  1583 — 
1588). — Formula?  expressing  the  no.  of  mols.  per  unit 
area  of  the  adsorption  layer  and  the  radius  of  1  mol. 
are  deduced.  Adsorption  from  dil.  solution  is  ex¬ 
pressed  by  r  =  2(£70  —  U)/L0y  where  UQ  and  U  are 
the  surface  energy  in  pure  solvent  and  solution, 
respectively,  and  L0  is  the  mol.  latent  heat  of  vaporis¬ 
ation  of  the  solvent.  R.  T. 

Adsorptive  properties  of  clay  (kaolin).  V.  I. 
Nikolaev  and  E.  I.  Rudenko  (Compt.  rend.  Acad. 
Sci.  U.R.S.S.,  1938,  21,  237 — 239). — The  adsorption 
of  ions  by  a  99*59%  kaolin  has  been  investigated. 
Na#,  K‘,  Cl7,  and  Br'  were  adsorbed,  but  not  S04", 
Mg”,  or  Ca”.  The  sum  of  K*  +  Na*  adsorbed  is  equal 
to  Cl'  +  Hr'  (in  g.-equiv.).  These  ions  are  also 
adsorbed  by  impure  clay  but  to  a  somewhat  greater 
extent.  A.  J.  M. 

Adsorption  of  [potassium]  permanganate  and 
dyes  by  precipitates.  C.  L.  Mankodi  and  V.  S. 
Khalap  (J.  Univ.  Bombay,  1938,  7,  126 — 131). — 
The  adsorption  of  KMn04  byZnO  and  A1203,  methylene- 
blue  (I)  and  malachite -green  (II)  by  BaS04  and 
PbCl2,  Bismarck-brown  (III)  by  BaS04  and  BaC03, 
Congo-red  (IV)  and  benzopurpurin  (V)  by  BaC03 
obeys  Freundlich’s  adsorption  equation.  KMn04 
colours  the  adsorbents  pink  and  the  colour  cannot  be 
washed  out  by  H20,  EtOH,  or  COMe2,  and  the 
coloured  adsorbent  gives  tests  for  K  and  Mn.  The 
dyes  colour  the  adsorbents  and  (III),  (IV),  and  (V) 
(colloidal  dyes)  cannot  be  washed  out  with  H20, 
EtOH,  or  COMe2,  whilst  the  crystalloidal  dyes  (I)  and 
(II)  are  parti v  -washed  out  by  H20  and  AcOH. 

W.  R.  A. 

Molecular  state  of  arsenious  oxide  in  the 
adsorption  layer,  as  indicated  by  the  adsorption 
isotherm.  G.  Birstein  and  M.  Lobanow  (Rocz. 
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Chem.,  1938, 18,  355 — 365). — The  val.  of  the  exponent 
l/n  of  the  adsorption  isotherms  for  aq.  As203  at  25° 
varies  according  to  the  nature  of  the  adsorbent, 
being  L830  for  active  C,  0*794  for  Fe203,  0-577  for 
A1203,  0-520  for  Al(OH)3,  0-468  for  Cr(OH)3,  and 
0-383  for  Ti02.  The  high  val.  found  for  C  is  explained 
on  the  assumption  that  the  adsorption  layer  contains 
mols.  of  As406.  R.  T. 

Photoactivation  of  solids  and  its  effect  on 
adsorption.  J.  A.  Hedvall  and  G.  Cohn  (Nature, 
1939,  143,  330 — 331). — The  adsorbing  power  of  CdS 
for  phenolphthalein  is  decreased  by  irradiation 
with  white  light  filtered  through  aq.  FeS04.  Com¬ 
plete  suppression  of  adsorption  may  be  possible  under 
suitable  conditions.  Similar  effects  have  been  obtained 
with  many  dyes,  and  the  exchange  of  certain  groups 
of  a  dye  mol.  has  a  marked  effect  on  the  change  of 
adsorption  during  irradiation.  L.  S.  T. 

Molecular  layers.  I.  Langmuir  (Proc.  Roy. 
Soc.,  1939,  A,  170,  1 — 39). — Pilgrim  Trust  lecture. 
A  general  survey  of  the  properties  of  monolayers  and 
multilayers  and  of  the  experimental  technique  which 
these  provide  for  biological  study.  The  nature  of 
duplex  films  which  have  two  interfaces  separated  by  a 
thin  three-dimensional  layer  is  discussed.  The 
deposition  of  mono-  and  multi-layers  on  plates  of 
metal  and  minerals  and  their  optical  properties  are 
described ;  reference  is  made  to  the  production  of  non¬ 
reflecting  glass.  The  formation  of  monolayers  of 
proteins  and  their  bearing  on  the  cyclol  theory  of  the 
structure  of  globular  proteins  are  discussed.  The 
conditioning  of  stearate  multi-layers  rendering  them 
capable  of  absorbing  many  H20-sol.  substances  is 
described.  G.  D.  P. 

Formation  and  structure  of  multilayers.  J.  J. 
Bikerman  (Proc.  Roy.  Soc.,  1939,  A,  170, 130 — 144). 
— The  possibility  of  transferring  monolayers  from  H20 
to  grooved  surfaces  and  wire  gauzes  shows  that  built- 
up  multilayers  consist  of  films  stretched  between  the 
irregularities  of  the  solid  surface.  The  technique 
of  obtaining  multilayers  on  wire  gauze  is  described  and 
their  behaviour  is  investigated.  The  frictional  force 
between  a  H20  drop  and  a  multilayer  was  measured 
and  the  coeff.  of  friction  found  to  be  inversely  oc  the 
wt.  of  the  drop.  G.  D.  P. 

Investigation  of  the  electrical  properties  of 
multilayers.  G.  Groetzinger  and  W.  D.  Harkins 
(J.  Chem.  Physics,  1939, 7, 204 — 205). — A  new  method 
has  been  developed  for  the  investigation  of  electrical 
properties  of  multilayers,  especially  for  the  investig¬ 
ation  of  the  mechanism  of  production  of  a  film 
potential  when  X -  or  F-multilayers  are  built  up  on  a 
metal  at  different  of  subsolution.  W.  R.  A. 

Viscosity  of  two-dimensional  systems.  Effect 
of  pressure  and  temperature,  and  detection  of 
phase  transitions  in  monolayers.  W.  D.  Harkins 
and  G.  E.  Boyd  (J.  Chem.  Physics,  1939,  7,  203: — 
204). — Investigations  of  the  surface  viscosity  g  of  the 
long-chain  normal  saturated  fatty  acids  C15 — 
indicate  that  (i)  for  all  pressures  up  to  ~18  dynes 
per  cm.  log  g  oc  /  (pressure),  (ii)  for  monolayers  a  in¬ 
creases  rapidly  with  the  length  of  the  hydrocarbon 


chain,  (iii)  the  liquid-  or  low-pressure  condensed 
films  show  a  Newtonian  viscosity,  (iv)  a  liquid-con¬ 
densed  film  may  undergo  a  phase  transition  into  a 
condensed  film  of  low  compressibility  if/  is  increased 
at  const,  temp.,  (v)  the  a  of  films  in  the  “  solid- 
plastic  ”  state  decreases  rapidly  as  the  length  of  chain 
increases,  (vi)  the  increase  in  g  with  pressure  near  the 
phase  transition,  liquid-condensed  ->  plastic  solid 
condensed,  is  great  for  short  mols.  and  small  for  long 
mols.,  (vii)  at  pressures  >  transition  pressure,  the 
rate  of  increase  of  ct  decreases  and  a  finally  reaches  an 
approx,  const,  val.,  (viii)  the  a  of  liquid- condensed 
films  of  acids  are  those  of  the  corresponding 
alcohols,  because  mols.  are  more  tightly  packed  in  the 
alcohol  monolayers,  (ix)  the  a  of  both  acids  and  alcohols 
in  the  “  solid-plastic  ”  state  are  of  the  same  order  of 
magnitude  for  the  same  length  of  mol.,  (x)  the  trans¬ 
ition,  liquid-condensed  ->  “  solid-plastic/’  occurs 
most  readily  when  the  no.  of  C  atoms  is  odd,  (xi)  the 
g  of  arachidic  acid  (I)  increases  5  times  when  the  temp, 
is  decreased  from  25°  to  10°,  but  above  25°  decreases 
less  rapidly,  and  (xii)  the  a  of  a  liquid-condensed 
film  of  (I)  at  10°  becomes  non-Newtonian  at  /  >11 
dynes  per  cm.  whilst  the  phase  transition  does  not 
occur  until  /  =  25  dynes  per  cm.  The  data  on  the 
effect  of  pressure  agree  well  with  the  theory  of  Moore 
and  Eyring  (cf.  A.,  1938,  I,  452).  W.  R.  A. 

Behaviour  of  organic  solids  on  the  surface  of 
water.  G.  V.  L.  N.  Murti  and  T.  R.  Seshadri 
(Proc.  Indian  Acad.  Sci.,  1939,  7,  A,  10 — 16). — 
With  reference  to  the  behaviour  on  the  surface  of  H20 
of  107  org.  solids  the  latter  may  be  divided  into  : 
(1)  solids  which  show  vigorous  movement,  (2)  those 
which  move  slowly,  and  (3)  those  which  move  very 
slowly  or  not  at  all.  From  comparison  of  the  be¬ 
haviour  of  different  compounds,  the  influence  of 
different  groups,  e.g.,  *C02H,  ICO,  *OH,  is  obtained. 
Combination  movements  exhibited  by  the  pairs 
CH2Ph*C02H-camphor  and  ^-C6H4Me-N02- 
o-N02,C6H4,OH  are  described.  The  %  lowering  of  y 
of  aq.  solutions  of  a  no.  of  typical  compounds  are 
recorded  and  are  compared  with  the  behaviour  of  the 
solid  substance  on  the  surface  of  H20.  The  connexion 
between  the  two  phenomena  is  discussed. 

W.  R.  A. 

Hydrophil  balance  studies  on  high  mol.  wt. 
ketones.  E.  J.  Hoffman,  A.  W.  Ralston,  and 
G.  E.  Ziegler  (J.  Physical  Chem.,  1939,  43,  301 — 
307). — Force-area  measurements  of  films  of  ROH, 
RMe,  R’C17H35,  R-C6H4Ph,  and  R*C6H4«OPh 
(R  ==  C17H35-CO)  are  recorded.  The  nature  of  the 
films  has  also  been  studied  by  means  of  lycopodium 
powder  and  an  air-stream.  The  film  of  R*C17H35  is 
more  compressible  than  that  of  RMe,  and  since  RMe 
is  a  free-moving  film  at  the  highest  compression,  there 
must  be  a  high  repulsion  between  its  mols.  The 
difference  in  area  between  the  mols.  of  R*C6H4Ph 
and  R*C6H4'OPh  at  low  pressures  diminishes  as  the 
pressure  is  increased.  This  behaviour  is  attributed 
to  the  possession  of  four  unshared  electrons  bv  the 
ether  O  in  R*C6H4*OPh,  as  a  result  of  which  the  O, 
which  exhibits  hydrophilic  properties,  is  removed 
from  contact  with  H20  on  increasing  the  pressure. 

C.  R.  H. 
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Action  of  various  radiations  on  surface  films 
of  proteins.  A.  Dognon  and  C.  Piffault  (Compt. 
rend.,  1939,  208,  907 — 908). — Irradiation  with  X-rays 
(~1*5  a.)  or  ultra-violet  rays  (Hg  lamp)  causes  a 
rapid  increase  in  the  surface  tension  of  H20  carrying 
a  surface  film  of  serum-albumin  or  haemoglobin, 
indicating  a  rapid  destruction  of  the  surface  film, 
apparently  without  any  thermal  effect.  A  similar 
film  of  rose-Bengal  shows  no  change  on  irradiation 
with  white  or  ultra-violet  light.  The  observations  are 
not  in  accord  with  Dessauer’s  theory  of  the  mechanism 
of  the  biological  action  of  radiations.  J.  W.  S. 

Absence  of  heat-denaturation  of  surface  solu¬ 
tions  of  serum-albumin.  A.  Dognon  and  C. 
Piffault  (Compt.  rend.,  1939,  208,  654 — 655). — The 
surface  tension  (y)  in  albumin  films  on  H20  or  Ringer’s 
solution  is  <  that  of  H20,  and  its  variation  with  temp, 
is  parallel  to  that  of  H20  up  to  70°,  the  limit  of  observ¬ 
ation.  No  evidence  is  obtained  of  the  usual  modific¬ 
ation  of  the  albumin  mols.  at  55 — 60°,  illustrating  the 
stability  of  the  (probably  solid)  surface  film.  Previous 
boiling  causes  a  further  reduction  in  y.  A.  J.  E.  W. 

Molecular  interaction  in  monolayers.  III. 
Complex  formation  in  lipoid  monolayers.  J.  H. 
Schulman  and  E.  Stenhagen  (Proc.  Roy.  Soc.,  1938, 
B,  126,  356 — 369 ;  cf.  A.,  1937,  I,  235).— Two  new 
methods  for  investigating  the  process  of  penetration  of 
monolayers  by  substances  injected  into  the  substrate 
are  described.  Mols.  containing  ring  systems  such  as 
digitonin,  on  penetrating  a  ring  structure  monolayer 
such  as  cholesterol,  form  only  1  :  1  complexes.  A  no. 
of  cases  of  sp.  penetration  in  these  systems  are 
examined.  The  complexes  behave  as  chemical  com¬ 
pounds.  Rate  of  decomp,  of  a  complex  monolayer  at 
const,  pressure  follows  the  unimol.  law.  Marked 
differences  due  to  cis  and  trans  isomerism  are  obtained 
on  penetration,  supporting  the  concept  of  interlocking 
chains.  F.  B.  P. 

Structure  and  physico-chemical  properties  of 
surface  layers  of  tdgh-molecular  compounds. 
I.  Molecular  structure  of  the  surface  layers  of 
gelatin  gels.  V.  A.  Ptschelin  and  I.  I.  Korotkin 
(J.  Phys.  Chem.  Russ.,  1938,  12,  50 — 58). — Measure¬ 
ment  of  contact  angles  between  H20,  air,  and  10% 
gelatin  jelly,  or  between  H20,  C6H6,  and  jelly,  shows 
that  the  hydrophilic  character  of  the  jelly  surface 
decreases  when  setting  takes  place  in  contact  with 
glass,  air,  rubber,  and  paraffin  wax,  in  the  order 
named.  The  highest  hydrophily  is  shown  by  a  freshly 
cut  section.  C6H6  gradually  renders  a  gelatin  gel 
hydrophobic.  J.  J.  B. 

Film  potentials  of  stearate  multilayers  and 
other  dielectrics  on  metal  surfaces.  W.  D. 
Harkins  and  R.  W.  Mattoon  (J.  Chem.  Physics, 
1939,  7,  186 — 197). — Experimental  data  indicate  that 
a  part  of  the  film  potential  of  an  X-multilayer  of  Ca 
stearate  on  a  metal  is  due  to  a  surface  charge  on  the 
dielectric  and  a  resultant  induced  charge  in  the  metal. 
With  a  F-multilayer  of  an  even  no.  of  layers,  the 
potential,  and  presumably  the  charge,  is  almost  zero. 
This  indicates  that  the  surface  of  the  multilayer 
becomes  charged  only  when  it  moves  through  the 
surface  of  the  solution  without  deposition  of  a  new 


layer.  The  charge  when  the  X-multilayer  moves 
upwards  through  the  monolayer  of  Ca  stearate  under 
no  pressure  is  <  when  it  moves  under  pressure.  The 
potential  is  a  function  of  pa  and  of  the  nature  of  the 
positive  ions  of  the  subsolution.  W.  R.  A, 

Reaction  of  copper  and  zinc  with  aqueous 
chromic  acid.  (Ionic,  surface,  and  space  film.) 
E.  Muller  (Z.  Elektrochem.,  1939,  45,  242 — 248),— It 
is  suggested  that  when  Cu  is  immersed  in  aq.  H2Cr04 
it  becomes  coated  with  a  closely  packed  unimol.  film  of 
Cr(0H)Cr04,  oriented  so  that  the  Cr(OH)  group  is 
next  to  the  metal  and  the  Cr04  in  contact  with  the 
solution.  The  pores  are  supposed  to  be  permeable  to 
H*  ions,  but  to  permit  penetration  of  anions  only  under 
the  influence  of  an  applied  e.m.f.  Therefore,  after 
immersion  in  H2Cr04,  Cu  is  not  attacked  readily  in 
H2S04  or  HC1  unless  an  e.m.f.  is  applied.  A  similar 
film  is  supposed  to  be  formed  on  Zn,  but  in  this  case 
the  p.d.  between  the  metal  and  solution  is  sufficient  to 
cause  penetration  of  the  film  by  any  804"  or  Cl'  ions 
present.  Hence,  although  reaction  between  Zn  and 
H2Cr04  ceases  rapidly,  addition  of  HC1  or  H2S04 
causes  continued  attack  without  application  of  an 
e.m.f.  The  theory  is  confirmed  by  observations  of  the 
electrode  potentials  of  Cu  and  Zn  in  H2Cr04  under 
various  conditions.  J.  W.  S. 

Origin  and  structure  of  electroly tically  pro¬ 
duced  aluminium  oxide  layers.  W.  Baumann 
(Z.  Physik,  1939,  111,  708 — 736). — The  conditions  of 
formation  and  physical  properties  of  the  three  distinct 
types  of  A1  oxide  surfaces  are  discussed  in  relation  to 
the  redissolving  power  of  the  electrolyte,  and  the  type 
and  magnitude  of  current.  The  properties  of  the 
thicker  porous  layers  are  treated  in  detail. 

L.  G.  G. 

Artificially  prepared  surface  layers  on  glass. 
A.  Va3i5ek  (Kolloid-Z.,  1939,  86,  288— 295).— A 
method  is  described  in  which  a  polarisation  spectror 
meter  is  used  to  detect  changes  in  the  optical  properties 
of  glass  surfaces  due  to  the  presence  of  thin  layers. 
Immersion  in  n-H2S04  causes  the  deposition  of  a  layer 
0*1- — 0*2  thick,  which  protects  the  underlying  glass 
from  further  attack.  No  protective  layer  is  formed  by 
N-NaOH,  which  on  the  contrary  removes  that  formed 
by  H2S04.  No  detectable  alteration  of  a  Si02  surface 
is  caused  by  either  NaOH  or  H2S04.  F.  L.  U. 

Decrease  of  surface  tension  of  solutions  with 
time.  A.  Boutario  and  (Mlle.)  P.  Berthier  (J. 
Chim.  phys.,  1939,  36,  1 — 1). — The  surface  tension  of 
a  solution  at  any  time  t  can  be  represented  by  y — 
L  +  (y 0  —  £)e_ai,  where  y0  is  the  initial  val.,  L  the  val. 
for  t  =  co,  and  a  is  a  const.  The  formula  is  verified  for 
solutions  of  saponin  of  different  concn.  F.  L.  U. 

Influence  of  hydrion  concentration  on  the 
dielectric  potential  and  surface  tension  of  solu¬ 
tions  of  valeric,  hexoic,  octoic,  and  nonoic  acid. 
L.  Chromy  (Rocz.  Chem.,  1938,  18,  434 — 438).- — 
Parallel  variations  in  the  dielectric  potential  V  and  the 
surface  tension  y  of  the  dil.  aq.  acids  are  observed  as 
the  pH  is  varied  from  3  to  9.  The  pn  at  which  the  first 
break  in  the  F-  or  y-pu  curves  occurs  is  numerically 
equal  to  — log  K  of  the  acids.  R.  T.  - 
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Interfacial  tension  and  adhesion.  F.  Michaud 
(J.  Chim.  phys.,  1939,  36,  23 — 35). — The  subject  is 
discussed  theoretically  with  special  reference  to 
interfaces  of  which  one  constituent  is  a  solid,  in  the 
case  of  which  the  best  approach  is  from  the  conception 
of  adhesion.  An  expression  giving  adhesion  in  terms 
of  adsorption  data  is  deduced.  The  work  of  adhesion 
between  H20  and  glass  is  calc,  to  be  5200  ergs  per  sq. 
cm.  F.  L.  U. 

Capillary  systems.  XXII3.  Disturbance  of 
neutrality  at  membranes  traversed  by  a  current. 
E.  Manegold  and  K.  Kalauch  (Kolloid-Z.,  1939,  86, 
313 — 339). — Published  work  is  reviewed  and  discussed. 

F.  L.  U. 

Movement  of  water  from  concentrated  to 
dilute  solutions  through  liquid  membranes. 
H.  M.  Cassel  and  G.  D.  Miles  (Science,  1939,  89, 
58 ;  cf.  A.,  1939, 1, 140, 196). — A  criticism  (cf.  A.,  1938, 
III,  756).  L.  S.  T. 

Simple  analytical  derivatives  of  the  expres¬ 
sions  for  the  b.p.,  the  f.p.,  and  the  osmotic  pres¬ 
sure  of  an  ideal  solution  and  of  the  variation  of 
latent  heat  with  temperature.  K.  S.  G.  Doss  (J. 
Univ.  Bombay,  1938,  7,  89 — 93). — Mathematical. 

W.  R.  A. 

Determination  of  particle  number  of  aero- 
colloid  systems  with  the  slit  ultramicroscope  and 
the  process  of  aggregation  in  aerosols.  K.  E. 
Stumpf  (Kolloid-Z.,  1939,  86,  339— 361).— Want  of 
accuracy  in  the  results  hitherto  given  by  the  slit 
ultramicroscope  are  traced  to  errors  in  determining 
the  dimensions  of  the  illuminated  space  and  to  too 
great  difference  between  the  depth  illuminated  and 
the  depth  of  focus  of  the  microscope.  When  these 
sources  of  error  are  absent  the  particle  no.  determined 
with  the  slit  ultramicroscope  agrees  with  that  calc, 
from  the  rate  of  fall.  Measurement  of  the  rate  of 
coagulation  of  a  Fe203  smoke  gave  for  the  coagulation 
const,  the  same  val.  as  that  obtained  by  Cawood  and 
Whytlaw-Gray  for  a  similar  smoke  using  a  mechanic¬ 
ally  defined  counting  space  (A.,  1936,  1199). 

F.  L.  U. 

Influence  of  the  vapours  of  some  organic  com¬ 
pounds  on  the  rate  of  coagulation  of  aerosols. 
L.  Y.  Raduschkevitsch  and  0.  K.  Tschugunova 
(J.  Phys.  Chem.  Russ.,  1938, 12,  34 — 41). — The  rate  of 
coagulation  of  NH4C1  smoke  is  not  affected  by  satur¬ 
ated  vapours  of  MeOH,  EtOH,  and  oleic  acid.  The 
vol.  per  particle  (a)  increases  with  time  t  linearly,  ct  = 
a0  -f-  k0t.  In  saturated  vapour  of  PhOH  k  =  0-77&0. 
The  decrease  of  k0  may  be  due  to  a  lowering  of  the 
adhesion  or  to  capillary  condensation.  J.  J.  B. 

Penetration  of  light  through  dense  fog.  K. 
Uchiyama  (Bull.  Inst.  Phys.  Chem.  Res.  Japan,  1939, 
18,  1 — 8). — No  difference  is  observed  in  the  penetra¬ 
tion,  measured  spectrophotometrically,  through  fogs 
of  H20,  dil.  HC1,  or  sea-water.  Bluish  light  pene¬ 
trates  natural  fog  better  than  reddish  light,  although 
if  the  size  of  the  droplets  is  very  small,  as  in  a  haze  or 
mist,  this  order  is  reversed.  D.  F.  R. 

Maximum  distance  of  distinct  visibility 
through  a  turbid  medium.  A.  Marcelin  (Compt. 
rend.,  1939,  208,  889 — 891). — The  nearest  distance  at 
t  (a.,  i.) 


which  a  design  can  be  seen  clearly  through  a  gutta¬ 
percha  suspension  is  oc  1/concn.,  i.e.,  the  visibility 
depends  only  on  the  no.  of  particles  present  and  is 
independent  of  their  dilution.  The  distance  of 
visibility  is  also  approx,  oc  the  distance  between  the 
lines  in  the  design.  It  is  suggested  that  this  behaviour 
could  be  applied  to  the  examination  of  polluted  oils, 

J.  W.  S. 

Electro-optical  effects  in  colloids.  H.  Mueller 
(Physical  Rev.,  1939,  fii],  55,  508). — The  results  of 
Krishnan  (cf.  A.,  1938,  I,  310)  are  confirmed  and 
corr.  For  bentonite  sols  an  unusual  change  of  the 
Tyndall  effect  when  the  incident  light  is  polarised  at 
45°  to  the  electric  field  is  reported  and  discussed. 

N.  M.  B. 

Mechanism  of  photochemical  reactions  with 
inorganic  colloids.  Influence  of  light  in  dif¬ 
ferent  states  of  circular  polarisation.  J.  C. 
Ghosh  and  T.  Banerjee  (Kolloid-Z.,  1939,  86,  372 — 
387). — A  review  of  published  work.  F.  L.  U. 

Superconducting  colloidal  mercury.  D.  Shoen- 
berg  (Nature,  1939,  143,  434 — 435). — Investigation 
of  the  magnetic  properties  of  various  colloidal  preps, 
of  Hg  provides  evidence  for  the  existence  of  a  small 
penetration  depth  of  a  magnetic  field  into  a  super¬ 
conductor,  and  for  a  temp. -dependence  of  this 
penetration  of  the  kind  observed  by  Appleyard  et 
aL  (A.,  1939,  I,  246).  The  magnetic  moment  per 
unit  field  per  unit  vol.  of  small  spherical  particles  of 
the  colloid  is  <  that  of  a  large  sphere,  and  decreases 
with  rise  in  temp,  towards  the  transition  temp. 
(4-17°  K.).  With  colloidal  Hg  in  albumin  in  which 
the  particle  size  is  ^10-5  cm.,  penetration  of  the 
field  is  nearly  complete.  L.  S.  T. 

Nature  of  titanium  oxide  hydrosols.  A.  W. 
Thomas  and  W.  G.  Stewart  (Kolloid-Z.,  1939,  86, 
279 — 288). — H2S04,  H2C204,  and  tartaric,  lactic, 
malic,  and  gallic  acids  peptise  hydrated  TiOa  to 
negative  sols,  .whilst  HN03,  HC1,  HC02H,  AcOH,  and 
EtC02H  give  positive  sols.  The  charge  on  positive 
sols  is  reversed  by  aq.  NH3,  KOH,  and  K  citrate, 
lactate,  malate,  and  tartrate.  These  observations 
are  explained,  as  in  other  similar  cases  (cf.  A.,  1936, 
27,  287),  by  the  displacement  of  aquo  groups  in  the 
cationic  complex  by  the  added  anions.  The  ex¬ 
planation  is  supported  by  pK  and  conductivity 
measurements.  F.  L.  U. 

Viscosity  of  arsenic  sulphide  sols  and  Ein¬ 
stein’s  formula.  A.  Boutaric  and  (Mlle.)  S. 
Th&venet  (Compt.  rend.,  1939,  208,  746 — 748). — 
Variations  of  Einstein’s  const,  k  =  (yj — are 
studied,  k  remains  approx,  const,  on  dilution  of  a 
sol  with  H20,  but  shows  large  variations  with  the 
nature  of  the  sol  and  its  mode  of  prep.  The  changes 
in  an  As2S3  sol  on  keeping  (cf.  A.,  1938,  I,  28)  corre¬ 
spond  with  a  steady  decrease  in  k,  which  ultimately 
approaches  Einstein’s  theoretical  val.  (2*5).  The 
total  vol.  of  the  As2S3  particles  decreases  on  keeping, 
and  the  dissymmetry  of  the  particles  is  reduced. 

A.  J.  E.  W. 

Diamagnetism  and  colloidal  electrolytes .  M.B. 
Nevgi  (J.  Univ.  Bombay,  1938, 7, 74 — 81). — The  types 
of  colloidal  electrolytes  which  are  sensible  to  dilution 
but  form  ions  which  can  be  dialysed  have  been 
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investigated  magnetically  in  the  solid  phase  by  the 
modified  Gouy  method.  The  follo'faing  acids  and 
their  Na  and  K  salts  have  been  studied  :  AcOH, 
EtC02H,  PrC02H,  palmitic,  stearic,  oleic,  and 
myristic.  The  salts  of  the  lower  acids  give  sus¬ 
ceptibilities  x  in  agreement  with  theoretical  vals., 
but  the  x  of  the  salts  of  the  higher  acids  are  <  the 
theoretical  vals.,  indicating  a  difference  in  constitution 
between  the  salts  of  the  lower  and  higher  acids,  in 
agreement  with  the  fact  that  alkali  salts  of  the  lower 
acids  are  strong  electrolytes  whilst  those  of  the  higher 
acids  show  anomalies.  These  differences  are  probably 
due  to  the  formation  of  micelles  of  large  particles 
of  colloidal  dimensions  by  salts  of  the  higher  acids. 

W.  R.  A. 

Constitution  of  solutions  of  the  alkali  salts  of 
long-chain  fatty  acids.  P.  Ekwall  (Einska  Kem. 
Medd.,  1939,  48,  8 — 22). — A  review.  M.  H.  M.  A. 

Sulphonates.  III.  Solubilities,  micelle  form¬ 
ation,  and  hydrates  of  the  sodium  salts  of  the 
higher  alkyl  sulphonates.  H.  V.  Tartar  and 
K.  A.  Weight.  TV.  Densities  and  viscosities 
of  sodium  dodecylsulphonate  solutions  in  rel¬ 
ation  to  micelle  formation.  K.  A.  Wright  and 
H.  V.  Tartar.  V.  Electrical  conductance  of 
sodium  decyl-,  dodecyl-,  and  hexadecyl-sul- 
phonate  solutions  at  40°,  60°,  and  80°.  Micelle 
formation.  K.  A.  Wright,  A.  D.  Abbott,  V. 
Sivertz,  and  H.  V.  Tartar  (J.  Amer.  Chem.  Soc., 
1939,  61,  539—544,  544—549,  549— 554;  cf.  A., 
1938,  I,  229). — III.  Solubility-temp,  curves  for  Na 
decyl-,  dodecyl-,  tetradecyl-,  hexadecyl-,  and  octa- 
decyl-sulphonates  arc  linear  for  the  lower  temp, 
range,  but  for  each  salt  there  is  a  crit.  concn.  above 
which  solubility  increases  rapidly  with  rise  of  temp. 
An  interpretation  in  terms  of  ionic  micelles  is  put 
forward.  The  salts  form  hydrates  containing  3*5 
H20. 

IV.  Data  for  d  and  vj  at  40 — 70°  are  recorded. 
The  equilibrium  between  the  ionic  micelle  and  the 
Na  and  alkylsulphonate  ions  is  discussed. 

V.  The  conductance-concn.  curves  consist  of  two 

straight  lines  intersecting  at  a  crit.  concn.  Addition 
of  NaCl  to  Na  dodecylsulphonate  solutions  lowers 
the  crit.  concn.  The  phenomena  are  interpreted  in 
terms  of  the  ionic  micelle  theory.  E.  S.  H. 

Saponification  in  colloidal  systems. — See  B., 
1939,401. 

Plant  colloids .  XLVI.  Ageing  of  starch  solu¬ 
tions  considered  from  the  colloid-chemical, 
enzymic,  and  X-radiographical  point  of  view. 
M.  Samec  and  J.  R.  Katz  [with  Z.  Cani6  and  R. 
Klemen]  (Kolloid-Beih.,  1939,  49,  455 — 470). — Data 
for  the  variation  with  time  of  turbidity,  coagulation, 
yj,  conductivity,  resistance  to  malt  extract,  and  X-ray 
spectrum  for  seven  kinds  of  starch  and  starch  pro¬ 
ducts  are  recorded  and  discussed.  F.  L.  U. 

Constitution  of  crystallised  part  of  cellulose. — 
See  B.,  1939,  361. 

Hydrolysis  and  oxidation  of  cellulose  in  a 
homogeneous  medium. — See  B.,  1939,  362. 

Dissolution  of  chemically  modified  cotton 
cellulose  in  alkaline  solutions. — See  B.,  1939,  362. 


Osmotic  pressure  and  size  of  aggregates  in 
cellulose  ester  solutions.  S.  A.  Glikman  (J.  Phys. 
Chem.  Russ.,  1938,  12,  81 — 92;  cf.  A.,  1939,  I, 
77). — The  osmotic  pressure  17  of  cellulose  nitrate  in 
C0Me2  and  of  cellulose  benzoate  in  EtOH  +  C6H6  was 
measured  below  1*5%  of  ester;  a  cellulose  membrane 
was  used.  For  two  solutions  II  was  independent  of 
concn.  below  0*8% ;  for  these  solutions  75  increased 
linearly  with  concn.,  whilst  it  increased  more  rapidly 
for  other  solutions.  The  mol.  wts.  of  the  fractions 
are  calc.  J.  J.  B. 

Refractive  index  of  cellulose  acetate  solutions. 
H.  Laohs  and  W.  Ma^ski  (Rocz.  Chem.,  1938,  18, 
660 — 667), — The  sp.  n  of  cellulose  acetate  in  CHC13 
is  cc  1/7}  of  the  solutions.  The  differences  found 
between  different  samples  are  >  would  follow  from 
mol.  wt.  differences,  and  are  ascribed  to  varying 
contents  of  impurities  of  a  high  sp.  n.  R.  T. 

Properties  of  solutions  of  cellulose  esters.  V. 
Influence  of  the  form  of  the  molecules  on  the 
integral  heat  of  dissolution.  Z.  Rogoyin  and  V. 
I  yak ova  (J.  Gen.  Chem.  Russ.,  1938,  8,  991 — 996). — 
The  integral  heat  of  dissolution  in  C0Me2  of  cellulose 
nitrate  pptd.  from  12%  is  <  from  0-25%  solutions; 
the  difference  is  ascribed  to  the  micellar  aggregates 
being  larger  in  the  former  than  in  the  latter  case. 

R.  T. 

Citrates  and  the  viscosity  of  pectin  solutions. 
H.  P.  Kortsohak  (J.  Amer.  Chem.  Soc.,  1939,  61, 
681 — 683). — The  73  of  pectin  solutions  containing 
citrates  reaches  a  max.  at  low  citrate  concn.  and  a 
min.  at  higher  citrate  concn.  The  max.  is  displaced 
towards  higher  citrate  concn.  by  increased  pectin 
concn.  or  by  decreased  acidity.  Min.  7)  occurs  at 
equal  pectin  concn.  and  citric  acid  concn. 

E.  S.  H. 

Colloid-chemical  properties  of  humus.  H. 
Zadmard  (Kolloid-Beih.,  1939,  49,  316— 364).— The 
prep,  of  H-  (I),  K-  (II),  and  Ca-  (III)  -humus  is 
described.  The  dispersing  action  of  bases  on  (I) 
increases  in  the  order  Ca(OH)2<Ba(OH)2<Sr(OH)2<^ 
LiOH<NaOH<KOH.  The  coagulating  effect  of 
cations  on  a  sol  of  (II)  follows  the  order  Li<Na< 
Rb<Cs<Mg'<Ca  =  Sr  =  Ba  =  H.  (Ill)  is  partly 
dispersed  by  alkali  chlorides.  Data  for  the  adsorption 
by  (I)  of  alkali  and  alkaline-earth  metal  hydroxides, 
the  latter  of  which  are  the  more  strongly  adsorbed, 
are  presented.  Cl',  N03',  SO/',  and  HPO/'  are  not 
appreciably  adsorbed.  Electrometric  titration  of  (I) 
with  bases  shows  that  more  M(OH)2  than  MOH  is 
required  to  attain  the  same  val.  The  cation 
exchange  capacity  of  (II)  increases  linearly  with  the 
radius  of  the  exchanging  ion,  but  this  relation  is  not 
found  with  (III).  In  both  (II)  and  (III)  exchange 
occurs  more  readily  between  ions  of  the  same  valency. 

F.  L.  U. 

Physicochemical  characterisation  of  proteins 
and  protein  complexes.  W.  A.  L.  Dekker  (Chem. 
Weekblad,  1939,  36,  198 — 205). — A  review  of  the 
electrical  properties,  solubility,  and  general  structure 
of  protein  colloids.  S.  C. 

Dispersion  of  protein  in  aqueous  formaldehyde 
solutions.  A.  K.  Smith,  H.  J.  Max,  and  P.  Hand¬ 
ler  (J.  Physical  Chem.,  1939,  43,  347 — 357). — The 


GENERAL,  PHYSICAL,  AND  INORGANIC  CHEMISTRY. 


259 


v  (e) 


amount  of  protein  dispersion  when  CH20  is  added  to 
the  protein  followed  by  acid  or  base  is  <  when  the 
acid  or  base  is  added  to  the  protein  followed  by  CH20. 
With  the  latter  method,  addition  of  CH20  causes  a 
displacement  of  the  dispersion  curves  towards  lower 
pu  vals.,  and  on  the  alkaline  side  of  the  isoelectric 
point  tends  to  increase  the  amount  of  N  dispersed. 
In  the  latter  method  it  is  considered  that  the  protein 
is  dispersed  at  the  time  of  CH20  addition  and  the 
protein-CH20  reaction  proceeds  without  pptn., 
whereas  in  the  former  method  the  protein-CH20 
reaction  occurs  first  and,  since  this  reaction  involves 
the  combination  of  CH20  with  NH2-groups,  results 
in  lower  H20  absorption.  Measurements  were  made 
at  various  pn  vals.  with  soya-bean  oil-free  meal, 
purified  soya-bean  and  commercial  alpha  proteins, 
self-soured  and  rennet  caseins,  and  zein.  C.  K>.  H. 

Coagulating  action  of  alcohols  on  protein 
solutions  and  the  Traube  rule.  S.  S.  Vassiliev 
(Acta  Physicochim.  U.R.S.S.,  1938,  9,  942 — 962). — 
The  coagulating  action  of  various  alcohols  on  solutions 
of  ovalbumin  (I)  has  been  investigated,  using  MeOH 
as  a  standard  of  comparison.  The  coagulating  effect 
increases  with  increase  in  mol.  wt.  of  the  alcohol, 
thus  following  Traube’s  rule.  Kruyt  and  Jong’s 
theory  of  protein  coagulation  is  adversely  criticised 
as  a  general  theory,  although  it  may  be  valid  under 
certain  conditions.  The  first  stage  in  coagulation  is 
adsorption  of  alcohol  on  the  surface  of  the  protein 
micelle ;  the  second  stage  is  concerned  with  changes  in 
the  micellar  structure,  which  are  irreversible  in  the 
ease  of  (I).  C.  R.  H. 

Dielectric  behaviour  of  solutions  of  the  protein 
zein.  M.  A.  Elliott  and  J.  W.  Williams  (J. 
Amer.  Chem.  Soc.,  1939,  61,  718 — 725). — Resonance 
apparatus  for  precision  dielectric  const,  measure¬ 
ments  with  conducting  solutions  in  the  frequency 
range  1-5 — 40  megacycles  is  described.  Dielectric 
const,  data  for  dil.  solutions  of  zein  in  aq.  EtOH,  in 
the  frequency  range  25,000 — 30  X  106  cycles,  can 
be  accounted  for  quantitatively  by  theoretical 
equations  if  the  mols.  are  treated  as  ellipsoids  of 
revolution.  The  derived  mol.  wt.  is  38,000  and  the 
ratio  of  minor  to  major  axis  of  the  zein  mol.  1:7.  The 
data  afford  no  evidence  of  a  temp,  dissociation  of 
zein  mols.  in  solution  between  0°  and  50°. 

E.  S.  H. 

Conductivity  of  gelatin  in  acid  solution.  W.  K. 
Lewis  and  G.  Broughton  (J.  Physical  Chem.,  1939, 
43,  359 — 362). — The  H*  activity  and  conductivity 
of  HC1  solutions  containing  1%  of  gelatin  (I)  have 
been  determined.  From  pn  4*6  the  conductivity  of 
(I)  increases  with  decreasing  pu  to  a  max.  val.  at 
p h  3-3,  but,  contrary  to  cataphoretic  data,  the  con¬ 
ductivity  continues  to  decrease  as  the  pu  is  further 
reduced.  C.  R.  H. 

Constitution  of  collagen. — See  B.,  1939,  410. 

Surface  solvation  in  disperse  systems.  V. 
Influence  of  surface-active  substances  on  the 
structure  of  rubber  sols.  V.  Margaritov.  VI. 
Effect  of  surface-active  substances  on  the  equi¬ 
librium  of  fractions  of  sodium  divinyl  poly- 
meride.  V.  Margaritov  and  L.  Serebrianikova 


(Acta  Physicochim.  U.R.S.S.,  1938,  9,  917 — 926, 
963 — 964). — V.  The  structure-forming  action  of  fatty 
acids,  amines,  and  azo-dyes  on  natural  rubber  sols 
(I)  in  C6H14  and  on  Na  divin}d  polymeride  (II)  has 
been  investigated.  Oleic  acid  (III)  strongly  in¬ 
fluences  the  structure  of  (I).  At  room  temp,  the 
yield  val.,  0,  increases  with  increase  in  the  concn.  of 
(III).  At  lower  temp,  the  internal  structure  develops 
intensively  and  (III)  begins  to  act  as  a  peptising 
agent.  Of  the  NH2- compounds  and  dyes  examined, 
C7H15*NH2  and  the  azo-dye  “  para-red  ”  most  strongly 
influence  the  structure  of  PhMe  solutions  of  (II),  and 
azo-dyes  accelerate  the  disintegration  of  the  micellar 
structure  during  heating.  The  colloidal  state  of 
highly  polymeric  compounds  is  mainly  determined 
by  the  temp,  of  the  surrounding  medium.  Dogadkin’s 
theory  that  the  fall  in  7]  of  (I)  on  heating  is  due  to 
the  dissociation  of  its  mol.  chains  under  the  action 
of  02  is  adversely  criticised. 

VI.  Preliminary  data  on  the  effect  of  NH2-  and 
azo-compounds  on  G  for  various  fractions  of  (II)  are 
recorded,  C.  R.  H. 

Preparation  and  properties  of  transparent 
inorganic  gels.  M.  Prasad  and  D.  M.  Desai  (J. 
Univ.  Bombay,  193S,  7,  132 — 156). — The  times  of 
setting  t  and  pn  of  various  transparent  gels  (arsenates 
of  Th,  Sn””,  Mn,  Zn;  phosphates  of  Th,  Sn'”', 
Ce ;  and  Th  molybdate)  containing  different  amounts 
of  the  two  constituents  of  the  gel -forming  mixtures 
have  been  measured  at  30°.  The  limits  of  com¬ 
position  within  which  a  transparent  gel  is  formed, 
and  be}rond  which  a  ppt.  is  obtained  or  the  gel  does 
not  set,  are  given.  Increase  in  concn.  of  the  con¬ 
stituent  containing  the  gel  cation  (I)  generally 
increases  t9  whilst  increase  in  the  constituent  con¬ 
taining  the  gel  anion  (II)  generally  decreases  t.  This 
decrease  may  be  due  to  an  increase  in  the  gelling 
substance  and  the  consequent  decrease  in  the  amount 
of  the  peptising  (metal)  ions,  and  in  the  coagulating 
electrolyte.  Increase  in  (I)  either  has  no  effect  on 
the  Pn  of  the  gel-forming  mixtures  or  decreases  it, 
whilst  increase  in  (II)  generally  decreases  it.  The  n 
of  all  the  gel-forming  mixtures  increases  with  increase 
in  concn.  of  (I)  and  (II).  W.  R.  A. 

Causes  of  gel  formation  by  organic  salts  in 
methyl  alcohol  solution.  H.  Henstock  (J.  Amer. 
Chem.  Soc.,  1939,  61,  670 — 673). — The  adsorption  of 
the  Na,  K,  and  Ca  salts  of  simple  org.  acids  by  kiesel- 
guhr,  kaolin,  animal  C,  and  lampblack  has  been 
measured.  Adsorption  is  greatest  for  each  adsorbent 
with  those  salts  which  do  not  form  gels  on  addition  of 
org.  liquids.  The  cause  of  gel  formation  lies  in  the 
degree  of  mol.  aggregation  of  the  salt  in  solution  and 
the  large  at.  vol.  of  the  metals  concerned.  E.  S.  H. 

Influence  of  surface -active  substances  on 
structure  formation  in  gelatin  sols.  K.  F. 
Shigatsch,  P.  A.  Rehbinder,  and  G.  G.  Edelman 
(Compt.  rend.  Acad.  Sci.  TJ.R.S.S.,  1938, 21, 392 — 395). 
— Measurements  have  been  made  of  the  surface  tension 
of  aq.  solutions  of  agar-agar,  starch,  gelatin,  albumin, 
sol.  tragacanth,  and  saponin  and  of  the  7j  of  gelatin 
sols  in  the  presence  of  EtOH,  PrOH,  BuOH,  or 
CO(NH2)2.  The  results  show  that  surface-active 
substances  exhibit  little  tendency  to  promote  gel 
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formation  and  tend  to  inhibit  structure  formation  in 
other  sols.  This  action  is  due  to  the  surface-active 
substance  producing  decreased  solvation  by  the  union 
of  its  polar  groups  with  those  of  the  hydrophilic 
micelle.  D.  F.  R. 

Mechanism  of  electro-osmosis  in  gelatin  gels. 
J.  Swyngedauw  (Compt.  rend.  Soc.  Biol.,  1938,  129, 
961 — 964). — The  mobilities  of  K',  Na‘,  and  Li’  in  a 
gelatin  gel  are  slightly  <  the  calc.  vals.  for  dil.  solu¬ 
tions,  but  are  closer  to  calc.  vals.  than  those  obtained 
by  direct  methods.  The  no.  of  H20  mols.  transported 
by  the  alkaline  ions  varies  with  the  ion  and  is  greater 
in  more  dil.  solutions.  H.  G.  R. 

Rdle  of  ionic  hydration  in  electro-osmosis  of 
isoelectric  gelatin  gels.  J.  Swyngedatjw  (Compt. 
rend.  Soc.  Biol.,  1938,  129,  964 — 967). — Ionic  hydra¬ 
tion  is  slightly  less  in  isoelectric  than  in  alkaline  gels, 
transport  by  hydration  being  the  only  mechanism  in 
the  former.  H.  G.  R. 

Influence  of  non-electrolytes  on  water  content 
of  muscles  and  on  swelling  of  gelatin. — See  A., 
1939,  III,  420. 

Behaviour  of  microscopic  bodies  consisting 
of  biocolloid  systems  and  suspended  in  sin 
aqueous  medium.  IV.  Vacuolation  of  complex 
coacervate  drops  at  constant  temperature. 
Formation  of  foam  structures  and  of  thin-walled 
drops  with  large  central  vacuole.  V.  Gelatin- 
ised  hollow  spheres.  Temporary  invagination 
to  gastrula-like  bodies  by  mechanical  or  osmotic 
removal  of  water  from  central  cavity.  H.  G.  B. 
de  Jong  and  0.  Bank  (Proc.  K.  Akad.  Wetensch. 
Amsterdam,  1939,  42,  274 — 284,  285 — 288;  cf.  A., 
1938,  I,  457). — IV.  Optimal  coacervation  occurs 
during  reversal  of  charge  when  HC1  is  added  to  iso¬ 
electric  gelatin  J-  Na  arabate.  Uncharged  or  positively 
charged  coacervate  drops  obtained  after  mixing  the 
“  molten  ”  coacervate  with  H20  at  36°  contain  several 
small  vacuoles  which  disappear  in  time,  leaving  homo¬ 
geneous  coacervate  drops.  Negatively  charged 
coacervate  drops  show  first  a  peripheral  formation  of 
foam  vacuoles,  the  whole  drop  changing  to  a  complex 
of  foam  vacuoles ;  the  foam  lamellae  then  bursts,  to 
give  drops  with  a  smaller  no.  of  foam  vacuoles  and 
later  liquid  hollow  spheres.  A  theory  of  vacuolation 
phenomena  and  the  biological  significance  of  the 
process  are  discussed. 

V.  Mechanical  or  osmotic  removal  of  H20  from  the 
central  cavity  of  gelatinised  hollow  spheres  obtained 
by  cooling  the  liquid  hollow  spheres  leads  to  in¬ 
vagination,  reversal  to  the  original  form  occurring 
after  removal  of  pressure.  The  permeability  of  the 
globular  gel  skin  increases  in  the  order  :  sucrose  < 
glycerol  <  EtOH.  Invagination  of  shorter  duration 
occurs  with  electrolytes.  F.  H. 

Physico-chemical  properties  of  deoxycholic 
acid.  J.  C.  Vl^s  (Compt.  rend.,  1939,  208,  950 — 
952). — Deoxycholic  acid  forms  at  jhi  7*5  a  clear  gel 
which  becomes  cloudy  with  decreasing  pn  and  ppts.  at 
pn  6*5.  At  Pn  13-5  a  limpid  and  an  oily  phase  are 
formed.  The  changes  are  reversible.  The  isoelectric 
point  is  at  pK  8*5.  The  ultra-violet  and  infra-red 
spectra  are  described.  J.  L.  D. 


Principles  of  the  genetic  development  of 
materials.  IX.  Chemical  importance  of  soma- 
toids.  V.  Kohlschutter  (Helv.  Cliim.  Acta,  1939, 
22,  277 — 282). — Present  information  on  somatoids 
and  the  mechanism  of  their  formation  is  summarised. 
The  somatoid  is  regarded  as  a  definite  form  of  physico¬ 
chemical  unit  in  the  structure  of  matter.  J.  W.  S. 

Co-existence  of  reversible  and  irreversible 
aggregates  in  thixotropic  gels  of  hydrophobic 
particles.  W.  Heller  and  E.  Vassay  (Compt. 
rend.,  1939,  208,  812 — 814). — The  co-existence  of 
reversible  and  irreversible  aggregates  has  been 
demonstrated  by  following  the  absorption  of  light  by 
a  Fe203  sol  after  the  addition  of  aq.  NaCl  of  various 
concns.  W.  R.  A. 

Bursting  of  glass  tubes  by  thixotropic  pastes . 
G.  W.  Cowbrey  and  M.  L.  Smith  (Nature,  1939, 143, 
435 — 436). — Shaking  a  thixotropic  paste  in  closed, 
stout-walled  test-tubes  occasionally  results  in  an 
outward  bursting  of  the  tube,  with  the  bulk  of  the 
paste  ejected  violently  as  a  single  lump.  The  ty^pe  of 
fracture  with  different  tubes  is  always  the  same.  An 
explanation  is  suggested.  L.  S.  T. 

Coagulation  of  silver  iodide  hydrosol.  A. 
Basenski  (Rocz.  Cliem,,  1938,  18,  336 — 349). — 
Measurements  of  the  activities  of  ions  at  concns. 
causing  flocculation  of  Agl  hydrosols  of  various 
concns.,  at  different  temp.,  and  in  presence  of  different 
concns.  of  EtOH,  do  not  confirm  OstwakTs  hypothesis 
(A.,  1937,  614  and  preceding  abstracts),  except  as  a 
special  case.  R.  T. 

Sensitisation  of  a  silver  iodide  sol  by  hydro¬ 
philic  colloids.  J.  Deveux  (J.  Cliim.  phys.,  1939, 
36,  5 — 18). — Na  arabate  (I),  konyaku  (II),  sol.  starch 
(III),  and  flocgel  (prep,  of  potato  starch)  (IV)  all  exert 
a  protective  action  on  Agl  sol  at  concn.  >5 — 25  X 
10~4% .  They  also  exert  a  sensitising  action,  measured 
by  the  flocculation  val.  for  KNOa,  which  for  (I)  is  very 
slight,  for  (II)  slightly  greater,  and  for  (III)  and  (IV) 
is  marked  and  persists  through  a  wide  concn.  range. 
Measurements  of  electrophoretic  velocity  show  that 
the  sensitising  action  does  not  depend  on  a  reduction 
of  the  ^-potential.  A  mechanism  is  suggested. 

F.  L.  U. 

Hydrous  lanthanum  hydroxide  sols.  T.  Moel¬ 
ler  and  F.  C.  Krauskopf  (J.  Physical  Cliem.,  1939, 
43,  363 — 378). — La(OH)3  sols  are  stabilised  by  La**’, 
the  stability  being  a  function  of  [La’”].  With 
decrease  in  pK  through  HC1  addition,  there  is  a  general 
increase  in  flocculation  val.  on  the  addition  of  electro¬ 
lytes  except  for  LaCl3,  KH2P04,  and  K4Fe(CN)6. 
This  increase  is  steady  except  between  pn  6*67  and 
6*34,  where  there  is  a  sudden  increase  in  stability.. 
The  increased  stability  on  adding  HC1  is  due  to  the 
formation  of  La”’  in  the  sol.  The  nature  of  the  cation 
appears  to  have  little  effect  on  the  flocculating  val.  of 
electrolytes.  A  highly  purified  sol  follows  the 
Burton-Bishop  rule  for  all  added  electrolytes  except 
KC1  and  KBr.  With  the  exception  of  K4Fe(CN)6,  all 
electrolytes  are  slightly  more  effective  in  presence  of 
EtOH,  but  neither  EtOH  nor  COMe2  alone  can  floccu¬ 
late  the  sols.  The  d  of  La(OH)3  sols  varies  linearly 
with  sol  concn.  The  sols  exhibit  a  well-defined 
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Tyndall  effect.  Undialysed  sols  may  be  boiled  or 
frozen  without  flocculation.  The  coagulum  from  a 
boiled  sol  is  cryst.  and  finely  divided,  indicating  the 
ageing  effects  of  heating.  C.  R.  H. 

Ionic  interchange  in  sulphur  sols.  IV.  Action 
of  multivalent  metallic  ions.  T.  R.  Bolam  and 
A.  B.  Currie  (J.C.S.,  1939,  296 — 300;  cf.  A.,  1934, 
841). — The  amount  of  exchange  of  cations  with  H*, 
derived  from  the  polythionic  acid  present  in  the 
micelles  of  S  sols,  is  the  same  for  LiCl,  BaCl2,  and 
NdCl3  at  the  respective  threshold  coagulating  concns. 
The  relation  of  the  interchange  to  the  coagulation 
process  is  discussed.  E.  S.  H. 

Influence  of  non-electrolytes  on  velocity  of 
coagulation  of  colloidal  antimony  and  arsenious 
sulphides.  K.  Jablczy^ski,  S.  Obrebski,  and  0. 
Przygoda  (Rocz.  Chem.,  1938,  18/  557 — 562). — 
Flocculation  of  Sb2S3  sols  by  KC1  is  accelerated  by 
MeOH,  EtOH,  PrOH,  and  (CH2*0H)2,  in  the  descend¬ 
ing  order  given,  and  is  inhibited  by  glycerol.  Floccul¬ 
ation  of  As2S3  sol  is  prevented  by  EtOH  and  PrOH, 
which  dissolve  the  ppt.,  and  by  dextrin,  whilst  MeOH, 
(CH2*OH)2,  glycerol,  and  mannitol  accelerate  floccul¬ 
ation  in  the  descending  order  given.  R.  T. 

Change  of  turbidity  during  flocculation  of 
manganese  dioxide  sol  by  mercuric  sulphate 
solution.  A.  Purushotam  (Kolloid-Z.,  1939,  86, 
361 — 365). — Whilst  the  turbidity  of  a  Mn02  sol  is 
increased  during  slow  coagulation  by  NaCl,  it  decreases 
when  HgS04  is  the  coagulant.  In  both  cases,  how¬ 
ever,  the  coagulation-time  curves  are  discontinuous. 

F.  L.  U. 

Hydrosols  and  electrolytic  ions.  P.  G.  Nut¬ 
ting  (Science,  1939,  89,  131). — ‘When  a  clay  or  soil  is 
brought  to  equilibrium  with  dil.  acid,  filtered,  and  the 
solution  electrodialysed,  the  Si02  is  carried  equally  in 
both  directions.  Other  ions  present  are  usually  found 
in  unequal  amounts  in  anode  and  cathode  liquids, 
but  the  Si02  is  strictly  amphoteric.  Electrodialysis  of 
a  solution  not  in  equilibrium  with  clay  or  soil  shows  an 
unequal  partition  of  the  Si02 ;  an  acid  clay  shows  an 
excess  of  Si02  transported  as  cations,  and  a  slightly 
alkaline  soil,  a  slight  excess  of  Si02  as  anions.  The 
Si02  is  equally  divided  when  a  pure  Si02  gel  is  electro¬ 
dialysed,  whilst  an  alkaline  solution  of  a  neutral  clay 
gives  four  times  as  much  anion  as  cation  Si02.  In  an 
equilibrium  solution  charged  ions  appear  to  be 
absorbed  in  equal  nos.  on  the  Si02.  L.  S.  T. 

Statistical  theory  of  condensation  phenomena. 
J.  Frenkel  (J.  Chem.  Physics,  1939,  7,  200—201).— 
Essentially  the  same  results  as  those  given  by  the 
mathematical  theory  of  condensation  phenomena 
of  Mayer  et  al.  and  others  (cf.  A.,  1938,  I,  185,  352, 
445)  can  be  obtained  in  an  elementary  way  by  using 
the  statistical  theory  of  chemical  equilibrium  in  a  gas 
mixture.  The  theory  further  accounts  for  over¬ 
saturation  phenomena,  and  can  be  applied  to  the 
phenomena  of  polymerisation.  W.  R.  A. 

Mechanism  of  additions  to  double  bonds. 
VII.  Chemical  equilibrium  in  solution  and  in 
the  gaseous  state.  G.  A.  Benford  and  A.  Wasser- 
mann.  VIII.  Equilibrium  of  gaseous  associ¬ 
ations.  B.  S.  Khambata  and  A.  Wassermann 


(J.C.S.,  1939,  367—371,  371— 375).— VII.  Since  both 
equilibrium  consts.  and  solubilities  can  be  expressed 
in  the  form  Ae~QlRr  the  consts,  A  and  Q  characterising 
equilibrium  in  solution  and  in  the  gas  phase  may  be 
compared  by  using  solubility  data  and  the  van  ’t 
Hoff  expression  involving  equilibrium  consts.  and 
solubilities.  The  calculation  has  been  performed  for 
the  equilibria  C2H4  +  H2  C2H6  and  2 {cyclo- 
pentadiene)  (e?ic?odicycZopentadiene).  Q  for  both 
associations,  and  A  for  the  first,  are  not  much  affected 
by  the  solvent,  but  A  for  the  second  in  paraffin 
solution  is  approx.  20  times  that  in  the  gas  phase. 
Data  on  the  solubilities  of  cydo-  (I)  and  d icyclo- 
pentadiene  (II)  in  paraffin  are  recorded. 

VIII.  The  rate  of  association  of  (I)  in  paraffin  at 
temp,  between  — 1°  and  172°  has  been  determined. 
The  reaction  is  bimol.  and  obeys  the  Arrhenius 
equation.  From  the  results,  combined  with  those  for 
the  rate  of  the  reverse  reaction  (cf.  A.,  1939,  I,  269) 
and  with  solubility  data  (see  above),  the  non-ex¬ 
ponential  factor  of  the  equilibrium  const,  in  the  gas 
phase  is  obtained,  and  from  this  the  ratio  F2/F / 
[where  F2  and  Fx  are  the  vibrational  partition  functions 
of  (II)  and  of  (1)  respectively]  is  calc.,  the  rotational 
partition  functions  being  calc,  from  vals.  for  the 
moments  of  inertia  obtained  from  models.  Fo/F/  is 
—500  at  80°.  F.  J.  G. 

Singular  point  in  the  mass-action  law  diagram 
for  a  compound  AB^  formed  from  one  atom  of 
the  first  component  and  an  even  number  of  atoms 
of  the  second  component.  N.  I.  Stepanov  (Bull. 
Acad.  Sci.  U.R.S.S.,  1938,  Ser.  Chim.,  293—306; 
cf.  A.,  1937,  I,  568). — Each  val.  of  r  is  represented  by 
an  isolated  point.  L.  J.  J. 

Molecular  association  in  mixtures  of  acetic 
acid  and  acetone.  P.  Koteswaram  (Current  Sci., 
1939,  8,  70 — 71). — The  max.  of  the  CIO  Raman  band 
of  pure  AcOH  is  shifted  to  higher  frequencies  by 
dilution  with  COMe2.  The  weak  component  of  the 
C-C  frequency  of  AcOH  becomes  of  comparable 
intensity  to  the  C-C  frequency  and  both  are  shifted 
to  smaller  w  on  dilution  with  COMe2.  The  CIO 
frequency  of  COMe2  is  shifted  to  a  lower  and  the  C-C 
frequency  to  a  higher  val.  A  new  displacement  of 
— 1760  cm.-1  appears  and  has  greatest  intensity  for  a 
1  :  1  vol.  ratio.  The  shifts  are  explained  by  complex 
formation  through  a  H-bond  between  the  OH  of 
AcOH  and  the  CIO  of  COMe2.  The  new  displacement 
is  attributed  to  the  unco-ordinated  CIO  of  the  complex 
Ac*0H — 0ICMe2.  W.  R.  A. 

Kinetics  of  complex  formation  in  non-aqueous 
solutions  in  connexion  with  electrical  conductiv¬ 
ity.  II.  E.  J.  Gorenbein  (Mem.  Inst.  Chem.  Ukrain. 
Acad.  Sci.,  1938,  5,  451 — 156). — The  conductivity  of  a 
solution  of  SbBr3,AlBr3  complex  in  C6H6  changes 
considerably  with  time.  This  is  attributed  to  re¬ 
action  between  the  complex  and  C6H6  to  form  the 
further  complex  SbCl3,AICl3,C6H6.  This  reaction  is 
unimol.  with  a  mean  velocity  coefF.  52*4  X  10-4. 

’  J.  W.  S. 

Viscosity  and  fusibility  of  binary  systems  con¬ 
taining  antimony  tribromide  and  aniline  (or  its 
derivatives).  N.  S.  Kurnakov,  N.  K.  Vosk- 
resenskaja,  and  G.  D.  Gurovitsch  (Bull.  Acad.  Sci. 
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U.R.S.S.,  1938,  S6r.  Chim.,  391 — 401). — Viscosity 
isotherms  show  max.  indicating  formation  of  equimol. 
compounds  of  SbBr3  with  NH2Ph,  p-C6H4BrdSTH2,  and 
probably  NHPhMe.  No  compound  is  formed  with 
^-N0o*C6H4’NHo.  The  fusion  curves  are  in  agreement. 

L.  J.  J. 

Viscosimetry  of  binary  liquid  systems  contain¬ 
ing  bromine  or  water  and  organic  substances. 
N.  S.  Ktjrnakov,  N.  K.  Voskresenskaja,  N.  Goltz- 
man,  and  M.  Schuvalov  (Bull.  Acad.  Sci.  U.R.S.S., 
1938,  S6r.  Chim.,  379 — 390). — Viscosity  isotherms 
for  the  Br-CHMe!CMe2  and  Br-C2H2Br2  systems 
show  max.  corresponding  with  formation  of  1  :  1 
compounds ;  CPhiCH  forms  a  di-  and  a  tetra- bromide. 
Pra20,  Br[CH2]3*OEt,  CH2Ph-OMe,  and  (CH2Ph)20 
form  tribromides.  Interaction  of  H20  with  MeCHO 
and  y-valerolactone  is  indicated  by  contraction  and 
max.  on  the  viscosity  isotherms.  L.  J.  J. 

Selective  solvation  of  lithium  chloride  in 
mixed  solvents.  [I.]  Experimental.  Y.  Koba- 
yashi,  K.  Taka,  and  M.  Mitjra.  [II.]  Theoretical. 
Y.  Kobayasht  (J.  Sci.  Hiroshima  Univ,,  1939,  A, 
9,  33 — 50,  51 — 66). — I.  Densities  of  the  following 
solutions  have  been  determined  at  25°  :  (1) 

C0(NH2)2-H20  mixtures,  (2)  OoM-LiCl  in  (1),  (3) 
NH2*C02Et-H20  mixtures,  (4)  0*5M-LiCl  in  (3). 
From  the  results  the. apparent  mol.  vols.  of  CO(NH2)2 
in  (1),  NH2*C02Et  in  (3),  and  LiCl  in  (2)  and  (4)  have 
been  calc,  and  recorded  graphically. 

II.  The  above  results  and  similar  measurements 
by  Butler  and  Lees  (cf.  A.,  1931,  680)  on  the  system 
EtOH-H20-LiCl  are  discussed  in  relation  to  the 
macroscopic  compressibilities  and  dielectric  consts.  of 
the  mixed  solvents.  It  is  inferred  that  the  Li+  ion 
in  EtOH--H20  mixtures  is  surrounded  by  a  “  co¬ 
ordination  sphere  ”  of  H20  mols.  In  C0(NH2)2-H20 
mixtures  there  is  a  solvation  shell  of  CO(NH2)2.  In 
NH2*C02Et-H20  mixtures  the  first  co-ordination 
sphere  of  NH2-C02Et  is  surrounded  by  a  shell  of 
H20  mols.,  beyond  which  there  is  a  short  region  of 
decreasing  [H20].  J.  A.  K. 

Cryoscopy  of  molybdic  acid  in  aqueous  solu¬ 
tion.  E,  Darmois,  Y.  Doucet,  and  (Mlle.)  M. 
Murgier  (Compt.  rend.,  1939,  208,  750 — 751). — 
Extrapolation  of  the  cryoscopic  const,  to  zero  concn. 
shows  that  the  solutions  (cf.  A.,  1939, 1,274,  for  method 
of  prep.)  contain  the  acid  H2Mo4013,  dissociating  to 
2H*  and  Mo4013".  Activity  calculations  show  that 
this  acid  is  moderately  strong.  A.  J.  E.  W. 

Constitution  of  molybdic  acid  in  dilute  aqueous 
solution.  (Mme.)  Z.  Soubakew-Chatelain  (Compt. 
rend.,  1939,  208,  5S4— 586). — The  variation  of  pn 
during  titration  of  aq.  Mo03,H20  or  Mo03,2H20 
with  NaOH  shows  that  the  solutions  contain  the 
strong  acid  H[HMo207].  [HMo207]'  is  weakly  acidic, 

K  for  the  equilibrium  [HMo007]'  [Mo«,07]"  +  H’ 

being  (0*95±0*05)  x  10’5  for  pn  4*6— 5*1.“  The  data 
are  incompatible  with  formation  of  tctramolybdates. 

A.  J.  E.  W. 

Titration  curves  in  the  system  Cd++  +  Rb  +  + 
Fe(CN)e  .  I.  Tananaev  and  E.  S.  Dshaparidze 
(Bull.  Acad.  Sci.  U.R.S.S.,  1938,  S6r.  Chim.,  539— 
545). — The  equivalence  point  corresponding  with 
Cdjl^CNJg  in  dil.  solution  is  displaced  by  addition 


of  >4KC1 :  15Cd,  owing  to  formation  of  K2CdFc(CN)6. 
The  effect  of  RbCl  is  more  pronounced,  and 
Rb2CdFe(CN)6  is  pptd.  from  very  dil.  solutions 
containing  Rb  :  K  =  1  :  2.  L.  J.  J. 

More  rational  method  of  stating  hydrogen- 
ion  concentration.  L.  M.  Booth  (Paper  Trade  J., 
1939,  108,  TAPPI  Sect.,  97 — 101). — The  use  of  tho 
Wherry  non-logarithmic  system  of  recording  [H*] 
(Amer.  J.  Pharm.,  1927,  99,  342)  is  advocated,  as 
being  simpler  than  the  pn  method.  H.  A.  H. 

Dielectric  potential  of  certain  esters.  B. 
Zapi6r  (Rocz.  Chem.,  1938,  18,  888 — 891). — The  pK 
of  p-eucaine,  amylocaine,  homatr opine,  and  benzo- 
caine,  as  derived  from  the  point  of  inflexion  of  the 
dielectric  potential-^  curves,  are  5*54,  6*6,  4*75, 
and  11*3,  respectively.  R.  T. 

Ionisation  of  magnesium  citrate.  R.  Nordbo 
(Skand.  Arch.  Physiol.,  1938,  80,  341— 347).— The 
dissociation  const,  was  determined  by  measuring 
the  pn  of  a  solution  containing  Mg"  and  citrate  ions. 
The  Mg  was  determined  colorimetrically.  A.  S. 

-  Anomalous  effect  of  magnesium  chloride  on 
the  dissociation  of  weak  acids.  I.  Greenwald 
(J.  Physical  Chem.,  1939,  43,  379— 382).— The 
anomalous  effect  of  Mg"  on  the  dissociation  of 
H2C204,  glycine,  and  malonic  and  aspartic  acids  is 
explainable  on  assuming  the  formation  of  slightly 
dissociated  complexes.  C.  R.  H. 

Quinhydrones.  V.  L.  Brull  and  F.  Grutt 
(Gazetta,  1939,  69,  44 — 56). — Extinction  coeffs.  of 
quinhy drone  in  H20-Et0H  mixtures  have  been 
measured  for  the  range  4000 — 7000  a.  From  the 
spectrophotometric  data  the  degree  of  dissociation 
of  the  quinhydrone  is  calc,  and  found  to  increase 
with  dilution  and  with  increasing  EtOH  content. 
The  absorption  curve  of  benzoquinone  in  EtOH  has 
also  been  measured.  O.  J.  W. 

Value  of  the  second  dissociation  exponent  of 
phosphoric  acid  and  the  effect  of  various  factors. 

I.  Dissociation  constant  of  phosphoric  acid. 

II.  Determination  of  the  dissociation  constant 
of  a  weak  acid.  K.  Shima  (J.  Biochem.  Japan, 
1939,  29,  121—145,  147— 153).— I.  Vais,  of  pB 
(quinhydrone  electrode)  of  equimol.  mixtures  of 
HoPO/  and  HP04"  give  pK  7*04/7*02,  and.  7*01  at 
18°,  25°,  and  37°,  respectively.  Variations  in  pK' 
(K  =  real,  K’  apparent  dissociation  const.)  for  different 
ratios  of  H2P04/  to  HP04"  are  described.  Addition 
of  neutral  salts  (NaCl,  KC1,  MgCl2,  MgS04)  diminishes 
pKr  to  an  extent  oc  ionic  strength ;  the  ions  give  the 
order  K*<Na*<Mg"  and  P04/,/<S04,'<Cl'.  Titra¬ 
tion  data  indicate  that  pKf  in  urine  is  6*62  at  18°  and 
6*4— 6*6  at  37°. 

II.  pKf  is  found  by  taking  arbitrary  points  on  the 
titration  curve  and  finding  the  concns.,  a  and  5, 
of  HC1  or  NaOH  required  to  shift  the  pa  down  or 
up,  respectively,  by  1*0 ;  then  pKr  —pB  —  log  (10a  — 
6)/(106  — a).  For  H3P04  the  method  gives  pK'o  = 
6*860  at  18°.  F.  O.  H. 

Dissociation  constants  of  organic  acids.  XX. 
Thermodynamic  primary  dissociation  constants 
of  some  alkylglutaric  acids.  G.  H.  Jeffery  and 
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A.  I.  Vogel  (J.C.S.,  1939,  446—452). — From  measure¬ 
ments  of  A  over  the  range  0*0001— O'OIn.  at  25°  for 
a  no.  of  (3-alkyl-  and  flfl-dialkyl-glutaric  acids  and  their 
Na  salts,  the  following  thermodynamic  primary  dis¬ 
sociation  consts.  have  been  evaluated  for  the  acids 
with  substituents  indicated  :  Me,  0*5815  ;  Et,  0*5189  ; 
Pra,  0*4910;  Me2,  1*903;  MeEt,  2*335;  Et2,  3*286; 
MePra,  2*367 ;  EtPr“,  3*086.  F.  J.  G. 

Electrostatic  influence  of  substituents  on  the 
dissociation  constants  of  organic  acids.  III. 
F.  H.  Westheiher  and  M.  W.  Shookhoff  (J.  Amer. 
Chem.  Soc.,  1939,  61,  555 — 560). — Published  work 
is  reviewed  in  the  light  of  the  mathematical  formul¬ 
ation  of  Kirkwood  and  Westheimer  (A.,  1938,  I, 
574).  E.  S.  H. 

Determination  of  the  ionisation  constant  of 
aci-nitroethane.  S.  H.  Maron  and  T.  Shedlovsky 
(J.  Amer.  Chem.  Soc.,  1939,  61,  753 — 754).— Electro¬ 
metric  measurements  give  K  =  (4*094:0*10)  X  10~5  at 
23°.  E.  S.  H. 

Dissociation  constants  of  m-halogenated 
phenols  and  their  mononitro-derivatives.  H.  Hi 
Hodgson  and  R.  Smith  (J.C.S.,  1939,  263—264).— 
Vais,  obtained  for  m-halogenophenols  in  H20  and  in 
30%  aq.  EtOH  confirm  published  data  (A.,  1936, 
159).  Dissociation  consts.  of  3-fluoro-2-,  -4-,  and  -6- 
nitro-,  3-chloro-  and  3-bromo-2-  and  -4-nitro-phenol  in 
30%  aq.  EtOH  have  been  determined  to  ascertain 
the  combined  effect  of  N02  and  halogen.  Regularities 
in  the  series  are  discussed.  E.  S.  H. 

Second  dissociation  constant  of  barium  hydr¬ 
oxide.  C.  W.  Davies  (J.C.S.,  1939,  349) —The  val. 
calc,  from  published  data  is  K  =  0*23.  E.  S.  H. 

Connexion  between  dielectric  potential  and 
dissociation  constant  of  certain  organic  bases. 
A.  Waksmithdzki  (Rocz.  Chem.,  1938,  18,  865 — 
869). — The  dissociation  const,  of  surface-active  bases 
(o-  and  p-toluidine,  NPhMe2,  cycfchexylamine)  is 
given  by  if  =  10"14+p,  where  p  is  the  pu  at  which 
inflexion  of  the  dielectric  potential-pn  curves  is 
observed,  at  room  temp.  R.  T. 

Mechanism  of  the  influence  of  substituents  on 
the  reactivity  of  benzene  derivatives .  G.  Schwar- 
zenbach  and  E.  Rudin  (Helv.  Chim.  Acta,  1939,  22, 
360—376;  cf.  A.,  1934,  1309,  1310).— For  m-  and  p- 
substituted  phenols  and  thiophenols  in  which  the 
substituent  is  such  that  a  resonance  state  with  the 
OH  or  SH  group  is  impossible  (Cl,  Br,  I,  OMe,  Me, 
OH,  NMe3‘)  the  dissociation  consts.  of  the  substituted 
compounds  (Ka)  and  of  the  unsubstituted  com¬ 
pounds  (K)  are  related  hy  log  (Z,/K)plie nol  =  log 
thioptenoi*  This  is  in  accord  with  the  view 
that  the  change  in  degree  of  dissociation  is  an  electro¬ 
static  influence,  and  that  inductive  effects  are  almost 
completely  absent.  When  a  resonant  state  can  set 
in  between  the  groups  the  rule  breaks  down,  as  the 
CIS  group  is  formed  more  easily  than  the  CIO  group. 
The  resonance  effects  decrease  in  the  order  N02  > 
COMe  >  C02Me.  The  relation  does  not  hold  for 
o-substitutcd  compounds  owing  to  the  presence  of  sp. 
influences,  particularly  inductive  effects.  Ham¬ 
mett’s  observations  (A.,  1937,  I,  142;  1938,  I,  145) 


can  be  explained  on  pure  electrostatic  effects.  Me 
m-,  m.p.  148°,  and  p 4hiolbenzoatey  m.p.  50°,  b.p. 
139 — 140711  mm.,  m-,  b.p.  137°/11  mm.,  and  p- 
thiolacetoplienone,  b.p.  142°/11  mm.,  are  described. 

J.  W.  S. 

B.-p.  elevation.  II.  Sodium  chloride  0*05 — 
LOm.  and  60—100°.  R.  P.  Smith  (J.  Amer.  Chem. 
Soc.,  1939,  61,  500—503-;  cf.  A.,  1939,  I,  221).— B.p. 
elevations  have  been  determined  and  the  activity 
coeffs.  of  the  solute  calc.  The  results  are  compared 
with  those  of  e.m.f.  measurements.  E.  S.  H. 

Equilibrium  between  liquid  and  gas  phases  at 
high  temperatures  and  pressures. — See  B.,  1939, 
345. 

System  palladium-hydrogen.  A.  Michel  (Bull. 
Assoc.  Tech.  Fond.,  1938,  12,  302—304). — Examin¬ 
ation  of  Pd  containing  varying  amounts  of  adsorbed 
H  by  thermal  and  X-ray  analysis,  dilatometry, 
measurements  of  magnetic  susceptibility  and  mechan¬ 
ical  properties  show  that  up  to  the  composition  of 
Pd4H,  the  H  atoms  fill  in  the  empty  space  in  the 
centre  of  each  elementary  face-centred  cubic  cell  of 
Pd  atoms,  causing  very  little  distortion  of  the  lattice. 
Above  this  limit  PdH  is  formed.  R.  C.  M. 

Ebulliometric  study  of  the  system  formic 
acid-water.  E.  J6zefowicz  (Rocz.  Chem.,  1938, 
18,  577— 584).— HC02H  containing  0*007%  H20 
prepared  by  fractional  vac.  distillation  has  b.p. 
100*50271  atm.  The  H20-HC02H  azeotrope  has 
b.p.  107*37871  atm.,  and  contains  32*7%  H20. 

R,  T. 

Application  of  X-radiography  to  study  of  the 
systems  Agolid  =  Bflolid  -f  Cgas.  S.  £eromski  and 
W.  Szamborska  (Rocz.  Chem.,  1938,  18,  924— 
929). — The  X-ray  diagrams  of  ZnC03  and  CdC03 
subjected  to  thermal  dissociation  suggest  occlusion 
of,  but  not  combination  with,  part  of  the  evolved 
C02.  Considerable  deformation  of  the  space  lattice 
is  found  for  products  of  low-temp,  dissociation. 

R.  T. 

Thermal  dissociation  of  caesium  palladi- 
chloride.  F.  Puche  (Compt.  rend.,  1939,  208, 
656—657;  cf.  A.,  1938,  I,  253).— Vais,  of  the  dis¬ 
sociation  pressure  at  241 — 404°  for  the  reaction 
Cs2PdClfisoi.^^Cs0PdCl4soi.  +  Cl9t?as  —Q  are  tabulated ; 
Q  =  22-2  kg.-cal. ;  Q/T™= 0-0328  (Tn  =  normal  dis^ 
sociation  temp.).  Cs2PdCl6  is  the  most  stable  of  the 
alkali  palladichlorides.  A.  J.  E.  W. 

Thermal  dissociation  of  nitrates,  in  the  light 
of  the  phase  rule.  M.  Centnerszwer  (Rocz. 
Chem.,  1938,  18,  419 — 424). — Dissociation  of  alkali 
nitrates  proceeds  as  follows  :  2MN03  ->  2MN02  -> 
M20  +  N02  +  NO ;  the  m.p.  and  dissociation  temp. 
0  rise  with  increasing  at.  wt,  in  the  series  Li,  Na,  K, 
Rb,  Cs.  In  this  series,  the  0  of  the  nitrites  is  >  that 
of  the  nitrates,  and  of  both  >  their  m.p.  The  same 
applies  to  the  alkaline-earth  nitrates,  except  that  here 
m.p.  is  >  0.  In  both  cases,  0  depends  on  both  the 
content  of  nitrite  in  the  substrate,  and  the  pressure. 
In  the  case  of  AgN03,  0  is  <  for  AgN02,  so  that  the 
system  consists  of  AgN03,  Ag,  and  gaseous  products 
(2AgNOs  ->  2Ag  +  2N02  +  02),  and  0  depends  only 
on  the  pressure.  The  same  applies  to  Pb(N03)2, 
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which  dissociates  in  3  stages  :  Pb(N03)2  302°  -> 
2Pb0,5Pb(N03)2  448°  ->  3Pb0,Pb(N03)2  531°  ->PbO. 

R.  T. 

Dissociation  pressure  of  copper  sulphate 
pentadeuterate  and  trideuterate .  F,  Schaoherl 
and  0.  Behounek  (Coll.  Czech.  Chem.  Comm.,  1939, 
11,  57 — 69). — Tensimetric  measurements  at  20 — 60° 
satisfy  the  equations  log10  p  ==  11T76— 3086*98 jT  and 
log  p  =  10-625-2956-88/T  for  CuS04,5D20  and 
CuS04,3D20,  respectively.  E.  S.  H. 

Dissociation  pressure  of  beryllium  sulphate 
hydrates.  A.  V.  Novoselova  and  M.  E.  Levina 
(J.  Gen.  Chem.  Russ.,  1938,  8,  1143—1152).— 
Tensimetric  data  suggest  the  cryst.  hydrates  BeS04,2 
and  4,  but  not  1H20,  at  30 — 50°.  R.  T. 

Thermal  dissociation  of  zinc  carbonate.  A. 
Rose  (Compt.  rend.,  1939,  208,  905 — 906). — ZnC03 
is  decomposed  completely  and  continuously  when 
heated  in  C02,  the  reaction  being  complete  in  110  days 
at  345°,  260  hr.  at  385°,  and  15  min.  at  495°.  The 
rate  of  loss  of  C02  decreases  as  the  decomp,  proceeds, 
owing  to  the  formation  of  a  surface  layer  of  ZnO. 
X-Ray  diagrams  indicate  the  absence  of  mixed  crystals 
of  ZnO  and  ZnC03  postulated  by  Centnerszwer  (A., 
1930,  699).  J.  W.  S. 

Influence  of  solubility  of  a  metal  in  its  oxide 
on  the  chemical  stability  of  the  latter.  Inter¬ 
pretation  of  phenomena  observed  with  cadmium 
oxide.  M.  Don£  (J.  Chim.  phys.,  1939,  36,  36 — 
38). — Data  published  by  Faivre  and  Michel  (A.,  1938, 
I,  501)  are  shown  to  support  the  author’s  views  (ibid., 
197)  on  the  influence  of  solid  miscibility  on  chemical 
equilibrium.  F.  L.  U. 

Affinity.  LXXXVII.  Phosphides  of  copper. 
H.  Haraldsen  (Z.  anorg.  Chem.,  1939,  240,  337 — 
354). — The  system  Cu-P  has  been  investigated  by 
means  of  tensimeter  curves  and  X-rays.  Of  the 
various  Cu  phosphides  recorded  in  the  literature  only 
Cu3P  and  CuP2  exist.  Cu3P  has  7T47  and  CuP2 
has  p'f  4-201 ;  the  mol.  vol.  increments  for  P  are 
respectively  9*7  c.c.  (the  usual  val.  for  intermetallic 
compounds)  and  11-4  c.c.  (=  the  val.  for  black  P). 
They  arc  both  diamagnetic,  y  being  —0-15  X  10"G 
for  Cu3P  and  —0*28  X  10“ 6  for  CuP2.  From  the 
tensimeter  curves  the  heat  of  formation  of  CuP2  from 
Cu3P  is  52*0  kg. -cal.  per  g.-mol.  of  gaseous  P4  at  697°. 
The  dissociation  pressure  over  CuP2  +  Cu3P  is  given 
by  log  p  =  — 11,370/T  +  13*827,  and  becomes  =  760 
mm.  at  765°.  Solid  solutions  with  excess  P  are  formed 
by  Cu3P  up  to  approx.  CuP038  and  by  CuP2  up  to 
approx.  CuP2.96.  Cu3P  is  hexagonal,  with  a  6*942, 
c  7*09S  A.,  c/a  —  1*022.  CuP2  has  a  complicated  struc¬ 
ture,  different  from  that  of  AgP2.  F.  J.  G. 

Behaviour  of  pyridine  in  binary  systems  with 
certain  phenols  and  ketones. — See  A.,  1939,  II, 
226. 

Behaviour  of  phenols  in  presence  of  certain 
amines.  K.  Hrynakowski  and  F.  Adamanis 
(Rocz.  Chem.,  1938,  18,  538 — 549). — 1  :  1  Compounds 
are  formed  in  the  systems  NH2Ac-m-cresol  (I),  trans¬ 
ition  point  22*5°,  -p-cresol  (II),  m.p.  22*5°,  p-anisidine 
(HI)— (I),  transition  point  13*2°,  -(II),  m.p.  56*S°,  1  :  2 
coynpounds  in  the  systems  (Ill)-o-cresol  (IV),  m.p. 


35*7°,  benzidine-(IV),  m.p.  93*8°,  -(I),  m.p.  90*0°,  and 
-(II),  m.p.  138*5°,  and  a  2  :  1  compound ,  m.p.  39*2°,  in 
the  system  (III)-(IV).  Compounds  are  not  found  in 
the  systems  (IV)-NH2Ac,  -NHPhAc,  -(NHPh)2,  and 
-diethylbarbituric  acid  (V),  (I)-NHPhAc  and  (V),  and 
(II)-NHPhAc,  -(NHPh)2,  and  -(V).  R.  T.  - 

Thermal  analysis  of  binary  systems  contain¬ 
ing  glyceryl  trinitrate.  III.  J.  Hackel  (Rocz. 
Chem.,  1938,  18,  524 — 529). — The  fusion  diagrams  do 
not  suggest  compound  formation  in  the  systems  gly¬ 
ceryl  trinitrate  (I)-NH2-CONMe2,  -CO(NHMe)2, 
-NH2-CONPh2,  -NH2*CONPhEt,  and 
-NPhMe*CO*NPhEt.  (I)  gives  a  1  :  3  compouyid,  f.p. 
93*2°,  with  NH2'CO*NHMe,  and  a  1 : 2  or  1 : 3  compound , 
transition  point  75°,  with  CO(NHEt)2.  R.  T. 

Equilibria  in  the  system  H2S04-(NH4)2S04- 
H20,  at  98*3°.  N.  V.  Schisciikin  and  E.  D.  Poch- 
valenski  (J.  Gen.  Chem.  Russ.,  1938,  8,  1125  — 1131). 
— The  solid  phases  found  were  (NH4)2S04  (I), 
3(NH4)2S04,H2S04  (II),  and  NH4HS04  (III);  the 
invariant  point  for  (I)  and  (II)  is  at  (I)  54*27,  H2S04 
20*45,  and  H20  25*28%,  and  that  for  (II)  and  (III)  is. 
at  (I)  58*53,  H2S04  35*9,  and  H20  5*57%.  Co¬ 
ordination  formula)  are  advanced  for  (II)  and  (III). 

R.  T. 

Double  decomposition  in  the  absence  of  a 
solvent.  XXXVI.  Irreversible  mutual  system 
of  sodium  and  magnesium  chlorides  and  sul¬ 
phates.  E.  I.  Speranskaja  (Bull.  Acad.  Sci. 
U.R.S.S.,  193S,  S£r.  Chim.,  463— 487).— NaCl-MgS04 
represents  a  simple  eutectic  system.  Two  NaCl- 
MgCl2  compounds  and  a  compound  3MgS04,Na2S04 
can  be  formed,  so  that  the  crystallisation  surface 
consists  of  seven  cryst.  fields  convergent  in  three  triple 
transition  points  and  two  triple  eutectic  points. 
Space  diagrams  are  given  for  the  Na-Mg  and  K-Mg 
systems.  L.  J.  J. 

Limits  of  expansion  of  the  fields  of  crystallis¬ 
ation  of  the  system  MgS04-NaCl-H20,  under 
conditions  of  isothermic  evaporation  at  25°. 
E.  J.  Levina  (J.  Appl.  Chem.  Russ.,  1938, 11,  1266 — 
1294). — The  limits  of  expansion  of  the  fields  of  crystal¬ 
lisation  of  NaCl,  thenardite,  epsomite,  and 
Na2SO4,10H2O  are  defined  as  being  the  lines  produced 
by  intersection  of  the  fields  of  these  salts  with  those  of 
metastable  forms.  R.  T. 

Solubility  of  magnesium,  zinc,  and  lead 
silicofluorides,  V.  S.  Jatlov  and  E.  N.  Pinaev- 
skaja  (J.  Gen.  Chem.  Russ.,  1938,  8,  1665 — 1669). — 
Solubility  data  are  recorded  for  the  systems  H20- 
MgSiF6,  -ZnSiF6,  and  -PbSiFfi.  The  solid  phases  are 
ice  and  MgSiF6,6H20,  ZnSiFG,6H20,  and  PbSiF6,2 
and  4H20  (transition  point,  59*5 — 59*7°).  R.  T. 

System  Zn0-Na20-H20.  R.  Scholder  and 
G.  Hendrich  (Z.  anorg.  Chem.,  1939,  241,  76 — 92). — 
The  20°  and  100°  isothermals,  and  a  part  of  the  30°  and 
40°  isothermals,  have  been  determined.  At  20°  the 
stable  solid  phases  are  as  follows  :  under  1 — 13*4n- 
NaOH,  ZnO;  under  13*5— 19*6N-NaOH,  NaZn(OH)3; 
and  under  19*7 — 20*lN-NaOH,  Na^Z^OH)^  Rhom¬ 
bic  Zn(OH)2  and  NaZn(0H)3,3H20  appear  as  meta¬ 
stable  solid  phases.  At  100°,  in  presence  of  >19n- 
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NaOH,  the  stable  solid  phase  is  ZnO,  and  in  more 
cone,  alkali  NaZn(OH)3.  <  F.  J.  G. 

Ternary  system  A1F3-HF-H20.  I.  Tananaev 
(J.  Gen.  Chem.  Russ.,  1938,  8,  1120 — 1124). — The 
phase  diagram,  at  25°,  consists  of  the  solubility  curves 
of  A1F3,3H20,  and  H3A1FG,3H20  and  6H20. 
HA12F7,5H20  (Dcvillc,  Compt.  rend.,  1856,  42,  52)  is 
not  confirmed.  R.  T. 

Solubility  isotherms  and  solid  phases  of  the 
system  V205-H2S04-H20.  S.  Z.  Makarov  and 
A.  G.  Repa  (Bull.  Acad."  Sci.  U.R.S.S.,  1938,  S6r. 
Chim.,  45 1 — 462 ) . — Solid  phases  V205,3H20, 
V205,2H20,  V205,H20,  and  V205  have  been  identified. 
H20  at  25°  and  75°,  respectively,  dissolves  0-4%  and 
0-95%,  and  1I2S04  (93-44%)  0-13%  at  75°.  50—60% 
H2S04  dissolves  >  10%  of  V205.  L.  J.  J. 

Ice-field  in  the  system  FeCl3-HCl-H20.  N.  S. 
Kurnakov  and  E.  A.  Nikitina  (Bull.  Acad.  Sci. 
U.R.S.S.,  1938,  S6r.  Chim.,  433— 436).— The  rectilinear 
isotherms  found  are  ascribed  to  the  absence  of  un¬ 
dissociated  compounds  in  the  system.  L.  J.  J. 

Equilibria  of  three  liquid  phases  in  ternary 
systems.  R.  V.  Mertzlin  (J.  Gen.  Chem.  Russ., 
1938,  8,  1742 — 1755). — The  phase  diagram  (S0°  and 
90°)  is  given  for  the  system  PhOH-H20-light 
petroleum ;  the  system  consists  of  2  or  3  liquid  phases. 
The  results  are  at  variance  with  the  theses  of  Schreine- 
makers  (A.,  1898,  ii,  329)  and  Hill  (A.,  1922,  ii,  555; 
1926,  26).  A  new  scheme,  based  on  the  possibility  of 
the  simultaneous  existence  of  two  binodal  curves 
arising  from  a  single  binary  stratification,  is  proposed. 

R.  T. 

Freezing  of  solutions  as  a  method  of  studying 
some  problems  of  pure  chemistry.  XIII. 
Crystal-liquid  equilibria  in  mixtures  containing 
the  antipodes  of  dichlorosuccinic  acid  and  of 
lactamide.  J.  Timmermans,  T.  V.  Laucker,  and 
J.  Jaef^  (Bull.  Soc.  chim.  Belg.,  1939,  48,  33 — 70; 
cf.  A.,  1938,  1,  141). — The  f.p.  curves  for  systems  con¬ 
taining  one  optically  active  form  of  (CHC1*C02H)2  (I) 
or  of  lactamide  (II)  together  with  another  optically 
active  substance  have  been  studied.  Usually  replace¬ 
ment  of  one  of  the  constituents  by  its  optical  enantio- 
meride  does  not  change  the  form  of  the  curve,  but 
differences  are  found  in  the  following  cases  :  /-aspara¬ 
gine  gives  a  eutectic  with  /-(I)  but  shows  compound 
formation  with  e/-(I) ;  d-(I)  gives  a  eutectic  with  d-( II) 
but  shows  compound  formation  with  /-(II) ;  <Z-man- 
delic  acid  gives  a  eutectic  with  /-(II)  but  shows  com¬ 
pound  formation  with  fZ-(lI).  On  the  hypothesis  that 
the  formation  of  a  eutectic  indicates  a  greater  similar¬ 
ity  of  configuration  than  does  the  formation  of  a 
compound,  configurations  are  assigned  which  agree 
with  those  given  by  Kuhn  (A.,  1928, 506)  and  Freuden- 
berg  (ibid.,  154,  735).  The  resolution  of  the  racemic 
forms  of  (I),  CHPhMe*NHo,  and  lactic  acid  is  discussed. 

F.  H. 

Homogenisation  of  metastable  stratification 
in  the  ternary  system  :  anthranilic  acid-water- 
pyridine.  E.  F.  Shuravlev  (J.  Gen.  Chem.  Russ., 
1938,  8,  1704 — 1710). — The  fusion  diagram  of  the 
Bystem  anthranilic  acid  (I)-C5H5N  suggests  a  1  :  1 
ccnnpound,  transition  point  25-7°.  A  region  of 


stratification  with  an  upper  crit.  point  is  demonstrated 
for  the  system  (I)-H20-C5H5N.  R.  T. 

General  principles  which  characterise  multi- 
component  mutual  systems.  Physico-chemical 
properties  of  multicomponent  mutual  systems. 
Topological  structure  of  the  stable  complexes 
of  multicomponent  mutual  systems  and  the 
classification  of  their  diagrams .  V.  P,  R a  disciiev 
(Compt.  rend.  Acad.  Sci.  U.R.S.S.,  1938,21,  380 — 384, 
385 — 388,  389 — 391). — Theoretical.  Tables  are  given 
of  some  geometric  properties  of  the  diagrams  of 
composition  of  multicomponent  mutual  systems.  The 
degree  of  interaction  between  components  of  the 
system  is  derived  from  the  tables.  Details  of  the 
structure  of  the  diagrams  and  the  cell  complexes  are 
included.  D.  F.  R. 

Polytherm  of  the  quaternary  system  Na2C03- 
Na2S04-NaCl-H20  and  solid  solutions  of  the 
berkeite  type.  S.  Z.  Makarov  and  V.  P.  Blidin 
(Bull.  Acad.  Sci.  U.R.S.S.,  1938,  S£r.  Chim.,  865— 
892), — Equilibrium  diagrams  for  the  three  ternary 
systems  including  H20  and  for  the  quaternary  system 
are  given.  Berkeite  exists  above  14*4°  and  consists  of 
solid  solutions  of  the  components  in  the  compound 
2Na2S04,Na2C03.  F.  J.  G. 

25°  isotherm  of  the  quaternary  system  CaCl2- 
MgCl2-NaCl-H20  and  the  Perekop  calcium 
chloride  lakes. "  N.  S.  Kurnakov  and  A.  V.  Niko¬ 
laev  (Bull.  Acad.  Sci.  U.R.S.S.,  1938,  S6r.  Chim., 
403 — 414). — The  composition  of  the  Perekop  lakes 
over  a  period  of  60  years  is  plotted.  The  change 
of  composition  of  different  lakes  with  varying 
CaCl2 :  MgCl2  ratio  in  the  NaCl  region  is  linear, 
indicating  a  high  purity  of  the  deposited  salt.  Deposi¬ 
tion  of  tachydrite  is  improbable.  Deposition  of 
bischofite  with  NaCl  may  commence  after  some  years. 

L.  J.  J. 

Heat  of  adsorption  of  hydrogen  on  platinum. 
L.  Maidanovskaja  and  B.  Bruns  (Acta  Physico- 
chim.  U.R.S.S.,  1938,  9,  927 — 941). — Previously  pub¬ 
lished  vals.  are  reviewed  and  compared  with  vals. 
obtained  by  the  authors.  The  heat  of  adsorption 
decreases  from  18,000  to  15,000  g.-cal.  with  increase, 
from  0-178  to  0-355  gg.,  in  the  amount  of  H2  adsorbed 
by  1  g.  of  Pt.  C.  R.  H. 

Heat  of  adsorption.  E.  Ledoux  (Chim.  et  Ind., 
1939,  41,  419 — 433). — A  discussion  of  the  interpret¬ 
ation  of  various  published  results.  R.  C.  M. 

Thermodynamics  of  reversible  hydrogenation 
processes.  G.  Holst  (Z.  physikal.  Chem.,  1939, 
183,  423— 437).— Theoretical.  Using  the  Nernst 
approximation  formula,  it  can  be  shown  that  the 
entropy  change  in  a  reaction  of  the  type  A  +  H2  -> 
AH2  is  ~30  entropy  units.  C.  R.  H. 

Heat  of  formation  of  manganese  nitrides.  S. 
Satoh  (Sci.  Papers  Inst.  Phys.  Chem.  Res.  Tokyo, 
1939,  35,  158 — 169). — The  heats  of  formation  of 
Mn8N2  and  Mn5N2,  from  heat  of  dissociation  and  sp. 
heat  measurements,  are  79-8  and  57-0  kg. -cal. 
respectively.  D.  F.  R. 

Heat  of  combustion  of  standard  substances 
for  calibration  of  calorimeters.  W.  A.  Roth 


266 


BRITISH  CHEMICAL  AND  PHYSIOLOGICAL  ABSTRACTS.— A.,  I.  vi  (c),  vn  (a,  c) 


and  A.  E.  Lamprecht  (Rocz.  Chem.,  1938,  18,  747 — 
754).* — The  heats  of  combustion  of  BzOH  and 
(CH2*C02H)2  are  rccalc.,  applying  a  correction  for 
production  of  HN03  during  combustion.  R.  T. 

Heats  of  combustion  of  nitro-derivatives  of 
the  benzene  series.  M,  Badoche  (Bull.  Soc.  chim., 
1939,  [v],  6,  570 — 579). — The  heats  of  combustion 
at  const,  vol.  and  at  const,  pressure  have  been  deter¬ 
mined  for  ??i-CcH4(N02)2,  2:4-  and  2  : 6- 

C6H3Me(N02)2,  2  :  4-  and  4  :  6-dinitro-??i -xylene, 

1:3: 5-C6H3(N02)3>  2:4: 6-CcH2Me(N02)3,  and 

2:4:  6-trinitro-m-xylene.  The  influence  of  sub¬ 
stituents  is  discussed.  C.  R.  H. 

Microcalorimetric  studies  of  anomalous  heat 
effects.  M.  Lazniewski  (Rocz.  Chem.,  1938,  18, 
691 — 097). — The  spontaneous  heat  productions 
shown  by  Sb2S3,  powdered  Sb,  and  Sb-Al  mixture 
correspond  with  a  temp,  rise  of  0-0015°,  0*003°,  and 
0*C069°  per  hr.,  respectively,  as  measured  by  Swiento- 
slawski’s  method  (A.,  1934,  996 ;  1935,  57).  R.  T. 

Heat  of  adhesion  in  non-electrolyte  solutions. 
H.  Heiler  and  E.  Lange  (Rocz.  Chem.,  1938,  18, 
530 — 537). — Energy  of  solvation  comprises  (i) 
energy  expended  in  making  room  for  the  solute  mols., 
against  cohesion  of  solvent  mols.,  and  (ii)  heat  evolved 
in  forcing  these  mols.  apart  (termed  “  heat  of  ad¬ 
hesion  ”).  Independently  of  the  nature  of  the 
solvent  (i)  increases  in  the  order  :  Ne,  A,  Kr,  Xe, 
Rn;  Ho,  Oo,  Rn;  No,  N20;  CO,  C02;  CH4,  C„H6, 
CcH6,  n-C7filfl>  C10h:;  CH4,  MeOH,  EtOH,  PhOH ; 
AcOH,  EtC02H,  BzOH;  COMe2,  EtOAc.  For  a 
given  solute  (ii)  increases  in  the  order  :  PrOH,  EtOH, 
MeOH,  H20 ;  AcOH,  COMe2,  MeOH ;  CCL,  CHC13, 
PhCl;  C5H5N,  NH2Et,  EtOH.  R.  T. 

Is  the  Le  Chatelier-Matignon  equation  applic¬ 
able  to  the  reduction  of  ferrous  oxide  and  of 
phosphoric  anhydride  ?  C.  Decroly  (Rev.  IS  cole 
polytech.,  1936,  No.  10,  11  pp. ;  Chem.  Zentr.,  1937, 
i,  782). — The  equation  q/T  =  0-032  is  not  accurately 
applicable ;  Ncrnst’s  equation  is  in  much  better 
agreement  with  the  data  for  P205.  A.  J.  E.  W. 

Entropy  of  solution  of  hexane  with  hexa- 
decane.  J.  H.  Hildebrand  and  J.  W.  Sweny 
(J.  Physical  Chem.,  1939,  43,  297— 300).— The  ratio 
of  the  v.p.  of  C6H14  in  C^ELy  to  the  v.p.  of  pure 
C6H14  increases  linearly  with  increase  in  the  mol. 
fraction  of  CGH14,  and  is  nearly  independent  of  temp. 

C.  R.  H. 

Electrochemical  investigation  of  the  system 
aluminium  bromide-ammonium  halide-ethyl 
bromide.  Y.  A.  Plotnikov  and  I.  Barmaschenko 
(Mem.  Inst.  Chem.  Ukrain.  Acad.  Sci.,  1938,  5,  363 — 
374).— Addition  of  NHtCl,  NH4Br,  and  NH4I  increases 
tko  sp.  conductivity  (k)  of  solutions  of  AlBr3  in  EtBr. 
With  a  const.  [NH4X]/[AlBr3]  ratio,  t<  is  a  max.  when 
[AlBr3]/[EtBr]  is  0*5.  Anomalous  vals.  of  k  are 
obtained  when  NH4I  is  added  to  an  cquimol.  mixture 
of  AlBr3  and  EtBr.  The  exact  compositions  of 
mixtures  yielding  max.  k  are  recorded.  Electro¬ 
lysis  of  these  solutions  causes  deposition  of  A1  on  the 
cathode.  The  decomp,  potential  in  all  three  systems 
(^  2d  v.)  is  in  accord  with  the  val.  for  AlBrs  calc,  by 
Thomson’s  formula.  J.  W.  S. 


Physico-chemical  investigation  of  the  systems 
bromine-pyridine  and  bromine-quinoline.  V.  A. 
Plotnikov  and  V.  I.  Michailovskaja  (Mem.  Inst. 
Chem.  Ukrain.  Acad.  Sci.,  1938,  5,  375—385).— 
Solutions  of  C5H5N  and  quinoline  in  Br  have  con¬ 
ductivities  of  the  same  order  as  aq.  electrolytes.  For 
Br-C5H5N  mixtures  the  val.  does  not  change  with 
time,  but  with  Br-quinoline  mixtures  the  conductivity 
reaches  its  limiting  val.  only  after  several  hr.  Thermal 
analysis  indicates  the  formation  of  solid  solutions  in 
the  system  Br-C5H5N.  J.  W.  S. 

Poisoning  and  reactivation  of  hydrogen  elec¬ 
trodes.  H.  JABLCZYffSKA-J^DRZEJEWSKA  and  W. 

Chrostowski  (Rocz.  Chem.,  1938,  18,  550 — 556). — 
The  potential  is  stabilised  when  both  the  Pt  electrode 
and  the  solution  are  saturated  with  H2.  Complete 
reactivation  of  an  electrode  poisoned  with  H2S  is 
achieved  only  by  successive  treatment  with  nascent 
0  and  H.  The  rate  of  inactivation  by  H2S  is  inversely 
cc  thickness  of  the  Pt-black  layer,  of  which  the  final 
potential  is  independent,  and  =  260  mv.  HCN 
causes  reversible  inactivation;  that  due  to  S02 
is  only  partly  reversible,  owing  to  reduction  of  part 
of  the  S02  to  H2S.  The  potential  is  unaffected  by 
the  presence  of  reducing  agents  [MnS04,  FeS04, 
1:2:  3-C6H3(OH)3,  MeOH,  HC02H,  CH20,  or  NoHJ. 

R.T.  . 

Normal  electrode  potential  of  caesium.  H.  E. 
Bent,  G.  S.  Forbes,  and  A.  F,  Forziati  (J.  Amer. 
Chem.  Soc.,  1939,  61,  709 — 715). — Apparatus  and 
technique  for  the  study  of  the  cells  CsJCsI  in 
NHMe2|Cs-Hg  and  Cs-Hg|aq.  CsOH|HgO,Hg  are 
described.  E.m.f.  measurements  have  been  made 
and  the  vals.  of  E°  derived  for  the  range  0 — 30° ;  solid 
Cs  has  E°  2*952  v.  at  0°  and  2*923  v.  at  25°;  liquid 
Cs  at  30°  has  E°  2*914  v.  The  activity  of  Cs  in 
0-2S27  at.-%  Cs  amalgam  has  been  calc,  for  the  above 
temp,  and  the  changes  in  enthalpy  and  free  energy 
have  been  evaluated.  E.  S.  H. 

Potentials  of  zinc  and  cadmium  in  solutions 
of  foreign  ions.  M.  Loschkarev  (J.  Phys.  Chem. 
Russ.,  1938, 12,  156 — 158). — The  mechanism  of  form¬ 
ation  of  the  potentials  is  discussed  (cf.  Boltunov,  A., 
1938,1,254).  J.  J.  B. 

Behaviour  of  mercury  amalgams  in  solutions 
containing  corresponding  and  other  ions.  T. 
Erdey-Gri5z  and  L.  Erdey  (Z.  physikal.  Chem., 
1939,  183,  401— 122).— For  Zn,  Cd,  Pb,  Tl,  and  Cu 
amalgams  in  solutions  containing  Zn,  Cd,  Pb,  Tl, 
and  Cu  ions,  respectively,  the  observed  potential 
(E)  agrees  with  that  calc,  from  the  Nernst  formula 
for  ionic  concn.  >10~5n.  The  presence  of  foreign 
ions  affects  E  only  slightly.  In  absence  of  the  ion 
corresponding  with  the  amalgam,  the  addition  of 
foreign  ions  results  in  complex  behaviour.  As  the 
concn.  of  foreign  ions  is  increased,  E  remains  almost 
const,  until  a  concn.  of  10“ 5 — 10_4x.  is  reached,  when 
E  rapidly  attains  a  much  more  negative  val.  which, 
with  further  increase  in  concn.,  gradually  becomes 
even  more  negative.  Explanations  of  the  variations 
of  E  are  discussed,  C.  R.  H. 

Amalgam  activities  and  standard  electrode 
potentials.  II.  Lead.  M.  M.  Haring,  M.  R. 
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Hatfield,  and  P.  P.  Zapponi  (Trans.  Electrochem. 
Soe.,  1939,  75,  Preprint  15,  167 — 178). — From  ob¬ 
servations  at  25°  of  the  e.m.f.  of  the  cell  Pb  amal¬ 
gam  (l)|Pb(OAc)2  +  AcOHjPb  amalgam  (2)  the 
activity  of  Pb  in  amalgams  containing  0%  Pb  to 
saturation  has  been  investigated.  E'0  for  Pb  at  25°, 
determined  from  the  e.m.f.  of  the  cell  H2|Pb(C104)2  + 
HClOJPb  amalgam  (sat.),  is  — 0*1253^00005  v. 

J.  W.  C. 

Passivity  of  iron  and  steel  in  nitric  acid. 
XXIV.  Y.  Yamamoto  (Bull.  Inst.  Phys.  Chem. 
Res.  Japan,  1938,  17,  1191 — 1223). — The  electrode 
potential  of  Fe  in  HN03  is  reduced  by  the  addition 
of  CO(NH2)2,  HC1,  or  H2S04.  The  ability  to  render 
Fe  passive  depends  on  the  electrode  potential  and  is 
inhibited  by  its  reduction.  On  the  other  hand 
addition  of  NaN02  increases  the  electrode  potential 
and  hence  the  capacity  of  the  HN03  to  render  Fe 
passive.  A.  J.  M; 

Potential  of  a  glass  electrode  in  aqueous 
alcoholic  solutions.  N.  A.  Izmailov  and  M.  A. 
Belgova  (J.  Gen.  Chem.  Russ.,  1938,  8,  1873 — 1880). 
— At  <7  the  potentials  found  with  a  glass  elec¬ 
trode  in  40 — 70%  EtOH  are  identical  with  those  found 
for  aq.  solutions  of  the  same  pn.  At  higher  pH,  the 
potentials  found  are  <  in  aq.  solutions,  to  an  extent 
increasing  with  rising  [EtOH].  R.  T. 

Diffusion  potentials  in  electrolytic  mixtures, 
m.  Theory  for  small  potential  gradient  ; 
extreme  values  in  the  concentrations.  J.  J. 
Hermans  (Rec.  trav.  chim.,  1939,  58,  259 — 265; 
cf.  A.,  1937,  I,  139). — Assuming  the  gradients  of 
concn.  and  potential  to  be  small,  it  can  be  shown  that 
the  diffusion  potential  is  independent  of  time  and  of  the 
initial  distribution.  The  formation  of  abnormally 
high  and  low  concn.  (“  anomalous  diffusion  ”)  is 
predicted  by  the  theory,  and  is  compared  with  so- 
called  “  anomalous  osmosis.”  Experiments  which 
bear  out  the  theory  are  described.  C.  R.  H. 

Saturated  standard  cells  with  small  temper¬ 
ature  coefficients.  III.  Cadmium-bismuth 
amalgams  of  constant  cadmium  activity.  W.  C. 
Vosburgh  and  H.  C.  Parks  (J.  Arner.  Chem.  Soc., 
1939,  61,  652—654;  cf.  A.,  1937,  I,  465).— The 
composition  limits  for  const.  Cd  activity  at  10 — 10° 
have  been  determined.  An  amalgam  containing 
Cd  11,  Bi  15,  Hg  74%  is  recommended  for  use  in 
modified  Weston  cells.  E.  S.  H. 

Concentration  cells  of  the  amalgam  type  in 
fused  salts.  J.  K.  Delimarski  and  L.  S.  Beren- 
blijxi  (Mem.  Inst.  Chem.  Ukrain.  Acad.  Sci.,  1938, 
5,  479 — 485). — The  e.m.f.  of  Zn  amalgam  concn.  cells 
employing  a  mixture  of  fused  A1C13,  IvCl,  and  ZnCl2  as 
electrolyte  have  been  measured  with  and  without 
the  introduction  of  a  glass  diaphragm.  The  latter 
does  not  affect  the  e.m.f.  greatly,  but  makes  results 
less  reproducible.  Divergences  (>0-05  v.)  between 
the  experimental  results  and  the  vals.  calc,  from  the 
Nemst  equation  are  probably  due  to  the  use  of 
conens.  instead  of  activities  in  this  formula. 

J.  W.  S. 

Sensitisation  of  reversible  photovoltaic  cells. 
S.  Schlivitch  (Compt.  rend.,  1939,  208,  S03 — 805). — 


The  Becquerel  effect  has  been  investigated  in  the 
cells  Zn|ZnS04|Zn  (I)  and  Cu|CuS04|Cu  (H).  (I) 

gives  a  slight  positive  effect  only  when  one  of  the 
electrodes  is  illuminated  by  an  arc,  thus  illustrating 
the  thermal  nature  of  this  effect.  Dipping  the  elec¬ 
trodes  in  a  colouring  solution  (methylene-blue, 
uranine,  rhodamine),  or  addition  of  one  of  these  to  the 
ZnS04,  does  not  generally  increase  the  sensitivity. 
Using  cone,  solutions  of  methylene-blue  and  illumin¬ 
ating  with  an  arc,  however,  causes  an  increase  in 
e.m.f.  Immediately  after  its  formation  (II)  does  not 
show  the  Becquerel  effect.  After  keeping  in  the  CuS04, 
however,  the  Cu  electrodes  become  covered  with  a 
coloured  coating  which  is  very  sensitive  to  light. 
This  sensitisation  occurs  for  all  concns.  of  CuS04, 
but  is  most  spontaneous  in  very  dil.  solutions. 
Sensitisation  of  the  Cu  electrodes  by  colorants  does 
not  affect  the  nature  of  the  cells,  but  increases  the 
speed  of  sensitisation.  (II),  with  the  Cu  electrodes 
sensitised  by  colorants,  is  analogous  to  a  CuO  cell. 

W.  R.  A. 

New  electrochemical  curves.  V.  Majer  (Z. 
Elektrochem.,  1939,  45,  253 — 254). — The  polarograph 
used  by  Schmidt  (A.,  193S,  I,  585)  is  similar  to  that 
described  by  the  author  (A.,  1937,  I,  567;  1938, 
I,  34).  J.  W.  S. 

Polar ographic  curves.  E.  A.  Kanevski  (J.  Gen. 
Chem.  Russ.,  1938,  8,  1670— 1676).— Ilko  vic’s  formula 
for  the  strength  of  the  diffusion  current  gives  vals. 
close  to,  but  not  identical  with,  experimental  results. 
Ionic  valencies  may  be  derived  from  polarographic 
curves.  R,  T. 

Polarographic  study  with  inert  polished  elec¬ 
trodes.  Analogy  between  the  structure  of  a 
Beilby  surface  and  the  surface  of  liquid  mercury. 
F.  J.  Taboury  (Compt.  rend.,  1939, 208,  SS7 — SS9). — 
A  polished  Pt  electrode  of  very  small  dimensions 
behaves  in  aq.  solutions  like  a  Hg  drop  electrode,  and 
similar  polarograms  can  be  obtained.  The  inflexion 
at  ~1*1  v.  observed  with  a  Hg  electrode  and  attributed 
to  dissolution  of  Hg  (Revenda,  A.,  1935,  37)  also 
appears  with  Pt,  and  is  probably  due  to  reaction 
between  the  solvent  and  OH'  ions.  The  results 
accord  with  the  observation  that  a  polished  metal 
surface  is  amorphous.  J.  W.  S. 

Polarographic  studies  with  dropping  mercury 
cathode. — See  B.,  1939,  353. 

Interaction  of  electro-deposited  metals  with 
the  cathode.  K.  M.  Gorbunova  (Bull.  Acad.  Sci. 
U.R.S.S.,  1938,  Ser.  Chim.,  S93— 904).— From  a 
study  of  the  potential-time  curves  in  the  electro - 
deposition  of  Cd  on  Cd-Ag  alloys  (10%  and  40%  Ag) 
it  is  concluded  that  diffusion  of  Cd  into  the  alloy 
occurs,  the  diffusion  eoeff.  being  estimated  at  6  x  10~7 
sq.  cm.  per  day.  F.  J.  G. 

Transition  phenomena  with  samarium  ions 
in  aqueous  solution.  L.  Holleck  (Z.  Elektro¬ 
chem.,  1939,  45,  249 — 253). — The  shape  of  the 
p.d.-current  curves  for  aq.  SmCl3  during  electrolysis 
between  Hg  electrodes  varies  with  time  and  w’ith  the 
pretreatment  of  the  salt.  Changes  with  time  are 
particularly  marked  in  presence  of  ZnCL.  It  is 
inferred  that  three  forms  of  Sm“*  are  involved,  the 
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a-,  (3-,  and  y-forms  being  stable  at  >70°,  40 — 70°, 
and  <40°,  respectively.  The  a-  and  y-forms  of  the 
ion  discharge  directly  to  form  amalgamated  metal, 
but  the  (3-form  is  discharged  only  indirectly  through 
reduction  to  Sm",  which  is  discharged  to  the  metal 
in  a  separate  stage.  J.  W.  S. 

Keto-enol  tautomerism  of  pyruvate  ion  studied 
polarographically.  O.  H.  Muller  and  J.  P. 
Baumberger  (J.  Amer.  Chem.  Soc.,  1939,  61,  590 — 
596). — Polarographic  evidence  shows  that  the  ratio 
keto/enol  +  enolate  forms  of  pyruvate  ion  becomes 
1  at  p H  5-8  and  decreases  with  increasing 
AcC02H  polymerises  even  in  fairly  dil.  solutions. 
The  “  polarographic  half-wave  potential  ”  is  equiv. 
to  the  “  apparent  reduction  potential 55  and  repre¬ 
sents  the  E'n  of  the  reversible  step  in  an  irreversible 
reaction.  The  apparent  reduction  potentials  of  the 
various  forms  of  AcC02H  vary  with  pR.  E.  S.  H. 

Passivity  of  iron  and  steel  in  nitric  acid  solu¬ 
tion.  XXV.  Y.  Yamamoto  (Bull.  Inst.  Phys. 
Chem.  Res.  Japan,  1939,  18,  42 — 59). — Fe  undergoes 
rapid  surface  oxidation  when  used  as  anode  in  aq. 
HN03,  becoming  passive  and  evolving  02  when  its 
electrode  potential  (7)  has  exceeded  the  decomp, 
voltage  of  the  solution.  A  short  connexion  of  Zn 
lowers  V  and  the  production  of  the  passive  state  is 
inhibited;  the  opposite  effect  is  produced  by  Cu, 
Ag,  Pt,  and  C.  Cu  in  HN03  above  32-5%  acts  as 
anode  to  passive  Fe  and  as  cathode  to  active  Fe. 

D.  F.  R. 

Electrocrystallisation  of  metals  with  and  with¬ 
out  connexion  of  the  electrode  to  earth  with  a 
continuous  current  and  a  high-voltage  source  of 
supply.  E.  S.  Sarkisov  (Bull.  Acad.  Sci.  U.R.S.S., 
193S,  S6r.  Chim.,  519 — 528). — In  the  absence  of  earth 
connexion  a  coarser-grained  electrolytic  deposit  is 
produced,  polarisation  is  increased,  and  passivation 
(in  the  case  of  Ag  crystals)  is  diminished.  L.  J.  J. 

Slow  oxidation  of  methane.  L.  Slotin  and 
D.  W.  G.  Style  (Trans.  Faraday  Soc.,  1939,  35, 
420 — 426). — A  method  for  determining  the  concn.  of 
gaseous  CH20  in  a  mixture  by  measuring  the  intensity 
of  the  “  D  31  absorption  band  is  described,  and  applied 
to  the  stud}''  of  the  slow  oxidation  of  CH4  .at  ~430°. 
A  relation  between  the  rate  of  change  of  total  pressure 
and  [CH20]  is  established.  F.  L.  U. 

Combustion  of  methane.  W.  E.  Garner  and 
A.  J.  Ham  (Proc.  Roy.  Soc.,  1939,  A,  170,  80—101). 
— Ignition  limits  for  flame  in  mixtures  of  CH4  +  202 
were  studied;  the  relations  between  pressure,  temp., 
and  length  of  induction  period  in  the  region  640 — 
750°  are  in  agreement  with  the  Semenov  equation. 
Analyses  were  made  of  C02,  CO,  H2,  CH4,  02,  and 
CH20  present  in  the  gas  at  various  times  during  the 
pre-flame,  flame,  and  after-flame  periods  of  the  re¬ 
action.  The  sequence  of  processes  which  occurs 
during  the  generation  of  flame  is  discussed. 

G.  D.  P. 

Mechanism  of  the  formation  of  cold  and  hot 
flames  of  butane.  M.  B.  Neumann  and  P.  M. 
Tutakin  (Acta  Physicochim.  U.R.S.S.,  1938.  9,  861— 
884,  and^  Bull.  Acad.  Sci.  U.R.S.S.,  1938,  Ser.  Chim., 
329 — 345). — The  induction  period,  tv  of  the  cold  flame 


of  C4H10  decreases  with  increasing  pressure  and  temp. 
Comparison  with  data  for  C3H8  suggests  that  as  the 
hydrocarbon  mols.  become  more  complex,  changes  in 
pressure  and  temp,  exert  stronger  influences  on  tv 
Addition  of  NH3  or  N2  decreases  tv  The  induction 
period,  t2>  of  the  hot  flame  increases  with  increase  in 
temp,  and  with  decrease  in  pressure,  and  decreases 
with  the  addition  of  N2.  The  crit.  pressure,  pkt  and 
temp,  of  spontaneous  combustion  of  Et202  are  con¬ 
nected  by  log  pk  =  (2300/27)  —  3-687.  Below  pk  the 
decomp,  of  Et202  is  a  first-order  reaction.  Additions 
of  Et202  to  C4H10-O2  mixtures  reduce  both  flame 
temp,  and  tx  and  t2 .  The  data  are  discussed  with 
reference  to  the  chain  theory  of  reactions. 

C.  R.  H. 

Self-ignition  of  hydrocarbons  on  adiabatic 
compression.  U.  von  Weber  and  A.  Rastetter 
(Naturwiss.,  1939,  27,  165 — 166). — In  order  to  test 
the  val.  of  hydrocarbon  fuels  for  internal -combustion 
engines  the  self-ignition  of  mixtures  of  the  hydro¬ 
carbons  with  air  on  adiabatic  compression  was 
investigated.  The  min.  compression  above  which 
self-ignition  takes  place  was  determined.  Knocking 
in  the  engine  may  be  regarded  as  adiabatic  self¬ 
ignition,  and  the  order  of  fuels  arranged  according  to 
ease  of  adiabatic  ignition  is  the  same  as  that  of 
knocking  capacity,  viz.,  n-C7Hlc,  ?i-G6H14,  ?i-C5H12, 
wo- C8H18,  PhMe.  A.  J.  M. 

Reaction  kinetics  of  knock  in  motors. — See  B., 
1939,  348. 

Oxidation  of  gaseous  formaldehyde.  F.  F. 
Snowdon  and  D.  W.  G.  Style  (Trans.  Faraday  Soc., 
1939,  35,  426— 433).— The  oxidation  of  CH20  has  been 
studied  at  ~300°,  and  a  reaction  scheme  is  put 
forward.  The  rate,  except  for  a  short  initial  period 
of  acceleration,  is  given  by  — dF/dt  —  KF[F  —  C), 
where  F  —  [CHo0]  and  K  and  C  are  consts. 

F.  L.  U. 

Mechanism  of  additions  to  double  bonds.  VI. 
Kinetics  of  gaseous  associations.  G.  A.  Ben  ford 
and  A.  Wassermann  (J.C.S.,  1939,  362 — 367). — The 
association  of  cyc/opentadiene  to  encfodicycZopentadiene 
in  the  gas  phase  has  been  studied  at  79 — 150°  and  at 
154 — 735  mm.  The  reaction  is  bimol.  and  homo¬ 
geneous.  The  energy  of  activation  is  16*7  kg. -cal., 
and  the  non-exponential  factor  of  the  Arrhenius 
expression  is  106'1,  so  that  the  steric  factor  is  <^1. 
The  low  steric  factors  in  diene  syntheses  may  be 
accounted  for  by  the  necessity  for  collision  at  two 
different  and  specified  parts  of  the  reacting  mols. 

F.  J.  G. 

Thermal  decomposition  of  strontium  azide 
crystals.  J.  Maggs  (Trans.  Faraday  Soc.,  1939,  35, 
433 — 438). — The  decomp,  was  studied  at  99 — 124°. 
The  reaction  is  similar  to  that  observed  with  CaN6 
and  BaN6,  the  activation  energy  of  the  process 
causing  acceleration  being  20  kg.-cal.  This  val.  is 
unaffected  by  radiation  from  Ra,  the  chief  effect  of 
which  is  to  shorten  the  induction  period  and  increase 
the  val.  of  the  acceleration  coeff.  F.  L.  U. 

Thermal  decomposition  of  potassium  picrate. 

T.  Tucholski  (Rocz.  Chem.,  193S,  18,  840—850). — 
K  picrate  undergoes  autocatalytic  decomp,  at  287°. 
The  reaction  then  degenerates,  its  velocity  corre* 
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sponding  with  that  of  a  chain  reaction,  until  the  temp, 
of  the  picrate  is  >  that  of  its  environment.  The 
decomp,  velocity  then  rises  rapidly,  until  explosion 
takes  place  at  310 — 325°.  R.  T. 

Velocity  of  transformation  of  liypoiodite  into 
iodate  and  mechanism  of  the  reaction,  G. 
d’Este  (Boll.  Chim.  farm.,  1939,  78,  117—124).— 
Velocity  measurements  show  that  the  reaction 
3I2  +  6K0H  =  5KI  +  KIOs  +  3H20  is  of  the  second 
order  at  24°.  The  rate-determining  process  is  con¬ 
sidered  to  be  the  formation  of  KI02  from  the  primarily 
formed  KOI,  followed  by  the  rapid  reaction  KI00  ~b 
KOI  ->  KIOs  +  KI.  0.  J.  W. 

Interconversion  of  acido-  and  aquo-rhodinm 
pentammines.  A.  B.  Lamb  (J.  Amer.  Chem.  Soc., 
1939,  61,  699 — 708).' — The  rates  of  transformation  in 
solutions  of  bromide  and  chloride  have  been  deter¬ 
mined  at  84°  and  64°  by  conductivity  measurements, 
and  the  positions  of  the  equilibria  determined  from 
the  precipitable  halide.  Eirst-order  reaction  rates 
are  obtained  for  both  directions,  although  two  re¬ 
actants  are  involved  in  the  aquo  acid  reaction ;  the 
anomaly  is  ascribed  to  changes  in  the  ionic  strength 
of  the  solutions  during  the  reaction.  A  modified 
kinetic  equation,  consistent  with  the  results,  has  been 
derived.  Solutions  of  bromo-  and  chloro-pent- 
ammines  are  rapidly  converted  into  the  corresponding 
hydroxopentammines  by  addition  of  NaOH,  by  a 
reaction  which  follows  a  simple  second-order  equation. 

E.  S.  H. 

Hydrolysis  of  nitriles  witb  acids.  V.  K. 
Krieble  and  C.  I.  Noll  (J.  Amer.  Chem.  Soc.,  1939, 
61,  560 — 563). — The  rates  of  hydrolysis  of  aceto-, 
propio-,  and  a-  and  (3-hydroxypropio-nitriles,  and 
CN*CH2’C02H  have  been  studied.  In  presence  of 
HC1  the  rate  increases  approx,  as  the  square  of  the 
mean  ion  activity  increases.  H2S04  is  a  less  efficient 
catalyst  than  HC1.  No  relation  between  the  acidity 
of  the  solutions  and  velocity  of  hydrolvsis  has  been 
observed.  ‘  *  E.  S.  H. 

Kinetics  of  isomerisation  of  oci-  to  nitro-forms 
of  nitroethane  in  water  and  deuterium  oxide. 
S.  H.  Mahon  and  V.  K.  La  Mer  (J.  Amer.  Chem. 
Soc.,  1939,  61,  692 — 696). — The  rates  have  been 
determined  by  a  conductance  method  in  presence  of 
H3CH  in  H20  at  0°  and  5°,  and  in  presence  of  D30+ 
in  D20  at  5°.  The  reaction  occurs  between  the  anion 
of  aa-nitroethane  and  H30+  or  D30+.  The  rate 
consts.  for  the  reactions  with  H30+  and  D30*  are  the 
same  at  5°.  The  energy  and  entropy  of  activation 
for  the  reaction  in  H20  have  been  calc.  E.  S.  H. 

Exchange  of  hydrogen  atoms  between  nitro- 
phenols  and  water.  III.  Activation  energies. 
M.  Koizumi  and  T.  Titani  (Bull.  Chem.  Soc.  Japan, 
1939, 14, 40 — 47,  cf.  A.,  1938, 1,  315). — The  activation 
energy  for  the  exchange  of  nuclear  H  between  m -  and 
p-0H‘C6H4*N02,  and  H20  calc,  from  measurements 
of  the  rates  of  reaction  in  alkaline  solution  at  100°, 
110°,  131°,  and  139°  is  29±1*2  kg.-cal.  (m)  and 
2844: 1  kg.-cal.  (p).  These  vals.  are  ~4  kg.-cal.  > 
the  activation  energy  for  the  exchange  of  nuclear  H 
in  unsubstituted  PhOH.  The  influence  of  the  N02 
on  the  exchange  reaction  is  discussed.  F.  H. 


Influence  of  substituents  on  rates  of  decom¬ 
position  of  the  potassium  salts  of  dihydroxamic 
acids. — See  A.,  1939,  II,  213. 

Mechanism  of  cracking.  I.  Kinetics  of  in¬ 
verse  diene  syntheses  in  solution  and  in  the  pure 
liquid  state.  B.  S.  Kkambata  and  A.  Wassermann 
(J.C.S.,  1939,  375 — 381). — The  kinetics  of  the 

decomp,  of  cycfopentadienebenzoquinone  and  of  cyclo - 
pentadiene-a-naphthaquinone  in  C6H6,  and  of  endo&i- 
q/cZopentadiene  in  paraffin  and  in  the  pure  liquid  state 
have  been  studied  at  49 — 175°.  All  three  reactions  in 
solution  are  unimol.  and  obey  the  Arrhenius  equation, 
the  non-exponential  factors  being  respectively  1012<J, 
10uo,  and  1013'0,  and  the  energies  of  activation  re¬ 
spectively  29,  26,  and  34-2  kg.-cal.  The  third  reaction 
in  the  pure  liquid  state  is  probably  unimol.,  with  a 
non-exponential  factor  of  4  x  10 13  and  an  activation 
energy  of  35*3  kg.-cal.  F.  J.  G. 

Mechanism  of  additions  to  double  bonds. 
IX.  Kinetics  of  the  association  of  ci/clopenta- 
diene  in  carbon  tetrachloride  solution  and  in  the 
pure  liquid  state.  G.  A.  Benford,  H.  Kaufmann, 
B.  S.  Khambata,  and  A.  Wassermann  (J.C.S.,  1939, 
381 — 387). — The  reaction  2(cycZopentadiene)  =  endo- 
dicycZopentadiene  has  been  studied  at  0 — 55°  in 
CC14  and  in  the  pure  liquid  state.  The  Br  consump¬ 
tions  of  the  monomeride  and  the  dimeride  are  not 
equal,  and  consequently  the  conclusions  of  Hammick 
and  Langrish  (A,  1937,  II,  283),  based  on  experiments 
in  which  the  reaction  was  followed  by  bromination, 
must  be  rejected.  The  reaction  is  bimol.,  and  the 
rate  is  not  affected  by  02,  MeCN,  or  peroxides.  The 
apparent  temp. -dependence  of  the  order  of  the  re¬ 
action  in  the  pure  liquid  state  is  due  to  the  fact  that  at 
the  beginning  of  a  run  the  “  solvent  ”  is  cycZopenta- 
diene,  whilst  at  the  end  it  is  dicycZopentadiene.  The 
Arrhenius  equation  is  obeyed,  the  energies  of  activ¬ 
ation  being  17*1  and  16*2  kg.-cal.,  and  the  non¬ 
exponential  factors  10 67  and  105'8,  for  the  CC14 
solution  and  the  pure  liquid,  respectively  (cf.  A.,  1939, 
1,261).  F.  J.  G. 

Decomposition  of  napbtbol  etbers  by  balogen 
acids  and  by  alcoholic  caustic  potash  and  deter¬ 
mination  of  the  velocity  constants.  G.  B. 
Kolhatkar  and  V.  V.  Bapat  (J.  Univ.  Bombay, 
1938,  7,  157 — 173). — The  velocity  coeffs.  k  of  the 
decomp,  reactions  of  ethers  of  naphthols  and  sub¬ 
stituted  naphthols  in  the  presence  of  halogen  acids 
with  AcOH  as  solvent  have  been  determined  at  100°. 
For  unsubstituted  ethers  k  decreases  in  the  order 
P-C10H7’OR  >  a-  c10h7-or  >  phenolic  ethers,  and  k 
for  Me  ethers  is  >  for  Et  ethers,  k  for  substituted 
C10H7-OR  is  <  for  the  corresponding  unsubstituted 
ethers,  and  the  influence  of  the  substituents  on  k  is  in 
the  order  Me  >  Br  >  Cl  >  N02.  k  decreases  as  the 
amount  of  H20  in  the  reaction  mixture  increases. 
The  effect  of  HBr,  HC1,  and  HI  in  decomp,  ethers  is 
in  the  order  HI  >  HBr  >  HC1.  Using  HC02H, 
AcOH,  EtC02H,  and  Pr^COoH  as  solvents  for  the 
decomp.,  k  decreases  with  decrease  in  the  dielectric 
const.,  i.e.,  in  the  order  given.  Unlike  the  decomp, 
with  acids,  C1-,  Br-,  and  N02-substituted  ethers  de¬ 
compose  more  rapidly  than  unsubstituted  ethers  when 
alcoholic  KOH  is  used  as  decomp,  agent.  An  additive 
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mechanism  for  the  decomp,  of  ethers  which  partly 
explains  the  influence  of  substituents  is  suggested. 

W.  R.  A. 

Kinetics  of  reactions  in  heterogeneous  systems . 
Ill,  Hydrolysis  of  acid  halides  with  water. 
D.  Karve  and  K.  K.  Dole  (J.  Univ,  Bombay,  193S, 
7, 10S — 125 ;  cf.  A.,  1936,  297). — The  hydrolysis  of  11 
aromatic  acid  halides  in  liquid-liquid  heterogeneous 
systems  has  been  studied  at  30°.  The  influence  of 
electrolytes  has  been  determined  for  o-C6H4(COC1)2 
and  BzCl,  and  the  temp,  effect  has  been  investigated 
for  these  and  for  ?tt-N02,CGH4*C0Cl.  The  mechanism 
of  heterogeneous  liquid-liquid  systems  is  explained  on 
the  basis  of  the  modified  N oyes-Whitney-Ncrnst 
theory  of  heterogeneous  reactions.  W.  R.  A. 

Velocity  of  dissolution  of  copper  in  nitric  acid. 

M,  Centnerszwer  and  W.  Heller  [with  J.  Braude] 
(Rocz.  Chem.,  193S,  18,  425 — 433). — The  velocity  of 
dissolution  of  Cuoc[HN03],  up  to  4k.,  above  which  it 
rises  abruptly;  stirring  retards  the  reaction.  The 
temp,  coeff.  is  3*S  for  k-  and  4*0  for  2n-HN03,  for  the 
range  25 — 35°.  Cu  immersed  in  4n-HN03  is  thereby 
passivated  with  respect  to  <3k-  but  not  to  >4n- 
HN03.  The  reaction  is  accelerated  by  small  amounts 
of  KNOo,  FeS04,  K2Cr207,  or  KMn04.  R.  T. 

Influence  of  cathodic  and  anodic  polarisation 
on  the  rate  of  dissolution  of  metals.  B.  Boonstra 
(Rec.  trav.  cliim.,  1939,  58,  293 — 305). — A  theoretical 
approach  is  made  to  the  analysis  of  o.d.-potential 
curves  obtained  during  the  dissolution  of  metals  in 
acids.  The  arguments  are  illustrated  by  curves  for 
the  dissolution  of  Zn  in  H0S04  and  A1  in  HQ. 

C.  R.  H. 

Velocity  of  dissolution  of  comminuted  sub¬ 
stances.  VIII.  Dissolution  of  potassium  sul¬ 
phate  in  water.  IX.  Dissolution  of  alums. 
W.  Jacek  (Rocz.  Chem.,  1939,  19,  116—121,  122— 
128). — VIII.  The  velocity  of  dissolution  of  K2S04 
lias  been  measured,  at  16 — 26°;  the  temp,  coeff.  is 
1*51. 

IX.  The  velocity  of  dissolution  of  NH4  Fc,  K  Cr, 
and  K  A1  alums  in  H20  at  17 — 20°  lias  been  deter¬ 
mined.  “  R.  T. 

Persulphate-iodide  reaction.  Specific  effects 
of  cations.  I.  W.  J.  Howells  (J.C.S.,  1939, 
463 — 466). — At  const,  ionic  strength  in  presence  of 
various  cations  the  reaction  rate  decreases  in  the 
order  Cs\  Rb\  Iv,  NI!4\  Na\  Li’,  H\  Possible 
interpretations  in  terms  of  activity  coeffs.,  ionic  radii, 
and  viscosities  are  discussed.  F.  J.  G. 

New  example  of  induced  oxidation.  W.  P. 

Jorissen  and  (Mlle.)  A.  C.  B.  Dekking  (Rocz.  Chem., 
193S,  18,  574— 576).— Oxidation  of  As03'"  to  As04"' 
by  02  is  induced  in  alkaline  solution  by  xanthine, 
which  undergoes  oxidation  probably  to  ailantoin  and 
C02.  ‘  R.  T. 

Reduction  of  silver  ions  by  quinol.  T.  H. 
James  (J.  Amor.  Chem.  Soc.,  1939,  61,  648—652).— 
The  reaction  in  slightly  acid  solution  is  catalysed 
strongly  by  colloidal  Ag,  Au,  Pd,  and  Ag2S.  The 
rate  of  the  reaction  catalysed  by  Ag  is  oc"  [quinol] 
and  [Ag’j2*3.  The  variation  of  rate  with  [OH']  indic¬ 
ates  that  non-ionised  quinol  and  the  univalent  ion  take 


part  in  the  reaction  at  pn  5-15 — 6*27.  The  rate  is 
cc  the  surface  of  the  catalyst.  The  temp,  coeff.  at 
pn  5*74  is  approx.  2*1.  A  mechanism  involving 
primary  adsorption  of  Ag#  at  the  surface  of  the  catalyst 
is  discussed.  *  E.  S.  H. 

Catalytic  exchange  of  deuterium  and  hydrogen 
in  hydrocarbons,  L.  Farkas  and  A.  Farkas 
(Nature,  1939,  143,  244).— A  relatively  rapid  rate  of 
exchange  of  H  takes  place  when  mixtures  of  D2  and 
n-C6H14  or  cyclohexane  are  brought  in  contact  with 
platinised  Pt  foil.  Speeds  are  tabulated  for  temp, 
from  37°  to  124°.  The  mechanism  of  these  exchange 
reactions  appears  to  involve  the  detachment  of  1  H 
from  the  hydrocarbon  (cf.  A.,  1937,  I,  469).  The 
method  is  convenient  for  the  prep,  of  deuterated 
hydrocarbons.  L.  S.  T. 

Thermal  dissociation  of  cerous  carbonate. 
M,  Blumenthal  and  Z.  Sotirowa  (Rocz.  Chem., 
1938,  18,  366 — 373). — Ce2(C03)3  dissociates  when 
heated  at  230°  in  a  stream  of  C02,  to  yield  2Ce204,C02 ; 
Ce204,3C02  is  an  intermediate.  The  reaction  is 
catalysed  by  its  decomp,  products.  R.  T. 

Preparation  of  low-temperature  hydrogen¬ 
ation  catalysts.  B.  D.  Sully  (Chem.  and  Ind.,  1939, 
2S2 — 284). — Laboratory  tests  show  that  in  the  pptn. 
of  NiC03  from  NiS04  by  Na2C03  a  catalyst  of  optimum 
activity  may  be  obtained  after  the  sixth  washing  of 
the  ppt.  For  large-scale  work  a  satisfactory  mixing 
of  the  ppt.  and  wash-H20  is  obtained  by  use  of  the 
colloid  mill.  The  mill  may  also  bo  used  in  making 
mixed  catalysts  by  mixing  ppts.  The  activity  of  the 
catalyst  is  measured  by  grinding  2  g.  of  Ni  with  100  g. 
of  zsopulcgol  in  a  paint  mill  and  transferring  to  a 
pressure  shaker  at  70°/150  lb.  pressure  of  H2.  The 
catalyst  described  will  hydrogenate  S0%  to  menthol 
in  40  min.,  and  5%  of  this  catalyst  in  large-scale  work 
will  effect  complete  conversion  of  crotonaldehyde  into 
BuOH  at  S0°/200  lb.  H2  in  5  ln\  D.  F.  R. 

11  Phosphatatic  M  action  of  hydrogels.  E. 
Bamakn  (Angew.  Cliem.,  1939,  52,  1S6 — 1SS). — A 
summary  (cf.  A.,  1938,  I,  629;  II,  399;  1939, 
I,  34).  *  F.  J.  G. 

Amphoteric  metal  hydroxides  as  mono-  and 
poly-component  catalysts,  in  the  role  of  inorganic 
enzymes.  XLIX.  A.  Krause  (Rocz.  Chem.,  1939, 
19,  129 — 134).— Hydrated  CuO  added  to  amorphous 
Fe(OH)3-Mg(OH)2  mixture,  prepared  by  simultaneous 
pptn.,  gives  a  highly  active  catalyst  (Fe  :  Mg  :  Cu  = 

1  :  0*06  :  0*17)  of  the  reaction  HC02H  -{-  2H202-> 
C02  +  2H20,  at  20°.  The  reaction  mechanism  is 
discussed.  R.  T. 

Catalysis  by  means  of  aluminium  chloride. 

C.  D.  Nenitzescu  (Angew.  Chem.,  1939,  52,  231— 
238). — The  development  and  commercial  application 
of  catalytic  methods  involving  the  use  of  A1C13,  and 
reaction  mechanisms  in  explanation  thereof,  are 
reviewed.  C.  R.  H. 

X-Ray  analysis  of  mixed  nickel  catalysts  for 
dehydrogenation-dehydration.  A.  M.  Rubin¬ 
stein  (Bull.  Acad.  Sci.  U.R.S.S.,  1938,  S6r.  Cliim., 
815 — S40). — The  influence  of  the  crystal  structure  of 
a  no.  of  Ni-Al203  catalysts  on  their  activity  in  the 
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dehydrogenation  and  dehydration  of  i5o-C6HjL1*OH 
has  been  studied.  The  catalysts  consisted  of  a-Ni 
und  y-Al203  together  with  amorphous  AL>03,  the 
dimensions  of  the  primary  crystals  ranging  from  40 
to  122  a.  for  Ni  and  from  58  to  110  A.  for  A1203. 
There  is  a  max.  of  activity  in  dehydrogenation  for 
primary  Ni  crystals  of  70 — 80  a.  whilst  the  activity 
for  dehydration  increases  with  increasing  size  of  the 
primary  A1203  crystals.  The  unit-cell  parameters 
varied  somewhat  around  the  normal  vals.  for  the 
different  catalysts,  and  the  energy  of  activation  for 
the  dehydrogenation  reaction  decreased  as  the  Ni 
parameter  increased.  E.  J.  G. 

Hydr [ogen]  ation  of  aromatic  hydrocarbons  by 
Skita’s  method.  A.  E.  Nikolaeva  and  P.  V. 
Potsohkov  (Bull.  Acad.  Sci.  U.R.S.S.,  1938,  S6r. 
Chim.,  913— 917).— C6H6,  PhMe,  PhEt,  PhP r°, 
PhBua,  and  CH2PhBu^  are  completely  hydrogenated 
at  room  temp,  by  the  action  of  H2  under  4  atm.  in 
presence  of  colloidal  Pt  in  AcOH.  The  rate  of  re¬ 
action  is  greatest  with  PhMe  and  least  with  CHJPhBu^. 

E.  J.  G. 

Formation  of  catalytically  active  1  *  ensembles  1  ’ 
on  surfaces.  I.  N.  I.  Kobosev  (Acta  Physico- 
chim.  U.R.S.S.,  1938,  9,  805 — 844).— Examination  of 
the  author’s  results  on  the  catalytic  activity  of  Ee 
(cf.  A.,  1937,  I,  36)  suggests  that  the  possessors  of 
activity  are  amorphous  at.  groups  consisting  of 
definite  nos.  of  atoms,  groups  containing  fewer  or 
more  atoms  being  inactive.  This  amorphous  phase 
is  not  part  of  the  normal  crystal.  Tho  cryst.  phase 
acts  as  a  carrier  for  the  amorphous  phase  by  permitting 
active  group  formation  to  take  place  in  separate 
closed  regions  of  “  free  migration.”  A  mathematical 
development  of  tho  theory  satisfactorily  accounts  for 
variations  in  optimum  activity  with  concn.  or  dis- 
persity,  the  influence  of  temp,  of  prep.,  and  the  action 
of  promoters.  Good  catalysts,  according  to  tho 
theory,  should  be  metals  of  high  m.p.  C.  R.  H. 

Catalytic  aromatisation  of  aliphatic  hydro¬ 
carbons. — See  B.,  1939,  347. 

Catalytic  alteration  of  mineral  transformer 
oils.— See  B.,  1939,  350. 

[Catalytic]  hydrogenation  of  fusain. — See  B., 
1939,  341. 

Electrolysis  of  fused  mixtures  of  alkali  silico- 
fluorides  and  fluorides  or  oxides.  M.  Dodero 
(Compt.  rend.,  1939,  208,  799 — 801).- — Fusion  of 
SiE4,2RF  (R  =  Na,  K)  (I)  at  ~950°  initiates  decomp, 
with  formation  of  SiE4,  and  a  clear  solution  of  (I)  in 
SiE4  is  obtained.  Electrolysis  of  this  solution  using 
a  cooled  metal  cathode  gives  R  as  primary  product, 
which  then  acts  on  the  bath  solution  giving  Si.  Tho 
reaction  products  are  ultimately  enclosed  in  a  solid 
ball  of  tho  bath.  This  process  has  been  extended  to 
the  prep,  of  metal  silicides.  Using  a  Cu  cathode  in 
a  bath  of  fused  (I)  and  MnF2,  crystals  of  Mn  are 
obtained  if  the  [MnE>]  is  high.  With  a  small  [MnE2], 
however,  SiMn2  is  obtained.  This  compound  is  also 
obtained  from  electrolysis  of  fused  (I)  and  Mn02  using 
an  Ee  or  C  cathode.  SiCr3,  SiEe2,  and  Si2Ti  have  been 
prepared  similarly  using  CrE2,  Ee203,  and  Ti02 
respectively.  '  The  formation  of  these  compounds  is 


due  to  simultaneous  reduction  of  SiE4  and  the  metal 
fluoride  (or  oxide).  W.  R.  A. 

Principles  of  the  genetic  development  of 
materials.  X.  Formation  of  elements  of  soma- 
toidal  structure  in  the  electrolytic  deposition 
of  metals.  V.  Kohlsohcjtter  and  H.  Eggen- 
berger  (Helv.  Chim.  Acta,  1939,  22,  283 — 310). — 
The  electrolytic  deposition  of  Ni,  Cu,  Ag,  Cd,  and  Sb 
from  various  solutions  has  been  studied  with  reference 
to  the  formation  of  somatoids.  It  is  concluded  that 
the  formation  of  somatoids  arises  from  interaction 
between  crystallisation  and  surface  forces,  and  the 
influence  of  various  factors  on  this  process  is  dis¬ 
cussed.  J.  W.  S. 

Electrolytic  reduction  of  benzoic  acid  to 
benzyl  alcohol.— See  A.,  1939,  II,  210. 

Electrochemical  experiments  with  various 
organic  acids.  E.  Fighter  (Trans.  Electrochem. 
Soc.,  1939,  75,  Preprint  9,  73 — 94). — From  a  survey 
of  the  available  data  it  is  concluded  that  the  IColbe 
electrosynthesis  is  an  oxidation  process  rather  than  a 
simple  discharge  of  anions,  since  it  can  be  carried  out 
not  only  by  anodic  O,  but  also  by  powerful  oxidising 
agents  with  intermediate  formation  of  peroxides. 
Aromatic  acids  do  not  give  the  expected  hydrocarbons 
owing  to  oxidation  of  the  nucleus.  The  reduction  of 
CRR'Ac*C02Et  to  CHRR'Pr  by  intermediate  trans¬ 
position  of  Ac  can  be  effected  not  only  by  a  Pb 
cathode  but  also  by  Na-Pb  alloy  with  dil.  H2S04. 
The  electrolytic  reaction  of  salts  of  aliphatic  acids 
with  nitrates  to  give  higher  alkyl  nitrates  is  attributed 
to  formation  of  alkylenes  followed  by  their  poly¬ 
merisation  by  the  highly  cone,  acid  liberated. 

E.  R.  G. 

Mechanism  of  the  Kolbe  electrosynthesis  and 
allied  reactions.  S.  Glasstone  and  A.  Hicextng 
(Trans.  Electrochem.  Soc.,  1939,  75,  Preprint  14, 
149 — 166). — The  discharged  ion  and  tho  peroxide 
theories  are  considered  inadequate  to  explain  the 
Kolbe  reaction.  The  authors’  theory  of  electrolytic 
oxidation  (A.,  1935,  176;  1936,  942)  through  inter¬ 
mediate  formation  of  H20o  is  summarised. 

F. R.G. 

Electrolytic  preparation  of  2  :  4-dinitrobenzoic 
acid  from  2  : 4-dinitrotoluene. — See  A.,  1939,  II, 
213. 

Electrochemical  reduction  in  acid  solution  of 
p-nitrophenetole . — See  A.,  1939,  II,  210. 

Verification  of  the  Faraday  laws  at  the  positive 
pole  in  electrolysis  by  spark.  P.  de  Beco 
(Compt.  rend.,  1939,  208,  797—798;  cf.  A.,  1936, 
799). — Comparison  of  the  acid  yields  obtained  at  the 
positive  pole  by  electrolysis  of  0*lN-Na2SO4,  KN03, 
and  NaCl  (in  atm.  of  H2  and  of  02),  0*1n-KH2PO4 
and  KI  (in  02),  0-2N-NaOAc  (in  H2  and  in  02),  and 
N-NaOAc  (in  02)  by  electrodes  and  by  spark,  using 
an  apparatus  in  which  diffusion  and  transport  of  ions 
are  prevented,  distinguishes  between  two  types  of 
salts.  The  sulphates,  nitrates,  phosphates,  and 
chlorides  give  an  acidity  at  the  positive  pole  verifying 
Faraday’s  law.  The  acetates  and  iodides,  the  corre¬ 
sponding  acids  of  which  are  easily  oxidised  or  reduced 
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by  the  spark  action,  give  no  acidity  at  the  positive 
pole.  W.  R.  A. 

Mechanism  of  formation  of  nitric  oxide  in  the 
electric  arc.  M.  Bodenstein  (Rocz.  Chem.,  1938, 
18,  374 — 381). — Haber  and  Konig's  results  (A.,  1908, 
ii,  34)  agree  with  the  equations  [NO]  =  [02]/{l  + 
V(™[02]/[N2])}  -  0*08[NO]2,  or  [NO]  =  [02]/(l + 
™[02]/[N2])  -  0*08[NO]2.  R.  T. 

Action  of  high-frequency  coronary  discharge 
on  ethylene. — See  A.,  1939,  II,  197. 

Photo-reaction  between  bromine  and  hydrogen 
peroxide  in  aqueous  solution.  A.  E.  Callow, 
R.  0.  Griffith,  and  A.  McKeown  (Trans.  Faraday 
Soc.,  1939,  35,  412 — 420 ;  cf.  A.,  1937,  I,  87).— The 
reaction  between  Br  and  H202  in  aq.  HBr  has  been 
studied  at  20°  and  30°  with  XX  365  and  436  m(x. 
Quantum  yields  of  2 — 130  are  obtained.  A  reaction 
scheme  involving  a  chain  mechanism,  and  satis¬ 
factorily  accounting  for  the  observations,  is  proposed. 

F.  L.  U. 

Formation  of  iodic  anhydride  by  photo  - 
oxidation  of  organic  iodides.  I.  Photo-oxid¬ 
ation  of  methylene  iodide.  II.  Generality  of  the 
phenomenon.  Photo -oxidation  of  solid  iodo¬ 
form  and  carbon  tetraiodide.  G.  Emschwiller 
(Bull.  Soc.  chim.,  1939,  [v],  6,  551—560,  561—570).— 
An  extended  account  of  work  already  reported  (cf. 
A.,  1938,  I,  318;  1939,  I,  153).  C.  R.  H. 

Mercury-sensitised  decomposition  in  light  of 
X  1849  a.  I.  Carbon  dioxide.  J.  E.  Cline  and 
G.  S.  Forbes  (J.  Amer.  Chem.  Soc.,  1939,  61,  716 — 
718). — H20-free  C02,  saturated  with  Hg  vapour,  is 
unaffected  by  resonance  radiation  of  2537  A.,  but  is 
decomposed  rapidly  by  X  1849  a.  The  quantum  yield 
of  the  decomp,  is  <0*8.  E.  S.  H. 

Changes  in  quartz  and  glasses  on  irradiation. 
J.  Hoffmann  (Glastech.  Ber.,  1936,  14,  281 — 2S6; 
Chem.  Zentr.,  1937,  i,  966). — Coloration  of  quartz  on 
exposure  to  P-,  y-,  or  X-radiation  is  due  to  foreign 
substances  included  in  the  lattice.  The  ease  of 
coloration  is  increased  by  tempering  at  high  temp. 
Glasses  in  which  Si02  is  partly  replaced  by  Ti02  become 
brown  on  irradiation,  owing  to  separation  of  Ti02 
loosely  held  in  the  lattice^  Metallic  salt  constituents 
of  glasses  occur  in  lattice  spaces,  where  they  are 
exposed  to  the  action  of  radiation.  An  increase  in  the 
[Si02]  causes  a  change  in  the  colour  produced  on 
irradiation,  due  to  the  increased  amount  of  included 
Si02  not  forming  part  of  the  basic  lattice.  Irradiated 
glasses  luminesce  and  lose  their  colour  on  keeping. 
Brown  coloration  of  Si02  in  lamps  is  due  to  free  Si. 

A.  J.  E.  W. 

Oxidation  of  thin  films  of  calcium  exposed  to 
light  in  presence  of  hydrogen.  A.  T.  Vartanjan 
(J.  Gen.  Chem.  Russ.,  193S,  8,  1098— 1105).— Ca  is 
resistant  to  oxidation  by  02  after  exposure  to  H2,  with 
which  it  forms  a  stable  compound.  The  protective 
film  can  be  removed  by  heat,  that  due  to  absorption  of 
red  and  infra-red  light  from  a  C  arc  sufficing  for  the 
purpose.  Disintegration  of  the  film  is  more  rapid  in 
presence  than  in  absence  of  02.  The  most  stable  films 
are  obtained  by  exposure  of  Ca  to  H2  after  prolonged 


storage  in  high  vac.  in  absence  of  02.  Gradual  access 
of  Oo  causes  formation  of  a  protective  CaO  film. 

R.  T. 

Photoreduction  of  ferric  compounds.  M. 
Prasad  and  C.  R.  Talpade  (J.  Univ.  Bombay,  1938,. 
7,  235 — 244). — A  review  of  existing  results  and 
theories.  W.  R.  A. 

Photochemical  models  in  photographic  science., 
F.  Weigert  (Phot.  J.,  1939,  79,  121— 131).— An 
account  is  given  of  photodichroism  and  of  experiments 
with  it  which  bear  on  the  nature  of  a  latent  image. 
Exposure  of  an  emulsion  leads  to  two  processes  :  (1) 
photolysis  of  AgBr  to  Ag  -J-  Br,  Br  being  removed  by 
the  gelatin,  and  the  Ag  coagulating  on  the  surface  of 
the  crystal ;  (ii)  formation  of  a  photomicelle  by  move¬ 
ment  of  an  electron  into  the  crystal,  leaving  Agh 
outside,  which,  by  attraction  of  anions  of  developer, 
is  developable,  development  being  catalysed  by 
colloidal  Ag.  Numerous  experiments  bearing  on  the 
theory  are  discussed.  J.  L. 

Theory  of  transverse  photodichroism.  S. 
Nikitine  (Compt.  rend.,  1939,  208,  643 — 646;  cf. 
A.,  1938,  I,  528).  A.  J.  E.  W. 

Photochemistry  in  the  Schumann  ultra-violet 
[region  of  the  spectrum].  W.  Groth  (Z.  Elektro- 
chem.,  1939,  45,  262 — 285). — A  review.  The  ex¬ 
perimental  technique  of  photochemical  investigations 
in  the  ultra-violet  region  is  discussed,  and  the  prin¬ 
cipal  results  concerning  the  primary  and  total  photo¬ 
chemical  reactions  and  at.  and  ionic  fluorescence  are 
summarised.  Applications  to  geophysical  and  astro- 
physical  problems  are  indicated.  J.  W.  S. 

Action  of  visible  and  ultra-violet  light  on 
periodic  reactions.  T.  Kofman  (Compt.  rend., 
1939,  208,  567 — 568). — The  separation  of  Liesegang 
rings  is  reduced  by  illumination  during  their  prep.  (cf. 
A.,  1933,  346) ;  the  reduction  increases  with  decreasing 
X,  and  is  very  marked  at  <3900  A.  A.  J.  E.  W. 

Influence  of  hydrogen  on  the  sensitised  photo¬ 
chemical  transformation  of  methane.  W. 
Kemula,  J.  Czornodola,  and  Z.  Kopniak  (Rocz. 
Chem.,  1938,  18,  614 — 624). — The  initial  reactions 
taking  place  during  illumination  of  CH4  in  presence  of 
Hg,  using  a  quartz-Hg  vapour  lamp,  are  :  Hg  (l1^)  + 
/iv  Hg*  (2 *P4) ;  Hg*  +  CH4  ->  CH3  +  H  +  Hg ; 
Hg*  +  CH4  ->•  CH2  +  H2  +  Hg.  These  reactions  are 
followed  by :  CH2  +  H  CH3 ;  CH,  +  H  ->  CH2  +  H2 ; 
2CH2->C2H4;  2CH3^C2H6;  2CH3 CH4  +  CH2 ; 
CH2  +  CH4  4  C2H  J  2H  H2;  CH2  +  CH3  4 
C2H5 ;  2C2H5  C4H10 ;  2C2H5  C2H4  +  C2H6 ; 
C2H6  +  H  ^  C2H6  +  H2 ;  C2H5  +  CH3  ->  C3H8 ; 
C2H4  +  H  ->  C2H5 ;  C2H5  +  H  ->  C2H6.  With  time, 
in  view  of  accumulation  of  H2,  the  reaction  Hg*  + 
H2  ->  2H  +  Hg  begins  to  dominate  over  that  of  Hg* 
with  CH4  ;  as  a  result,  the  reaction  CH2  +  H  CH3 
becomes  dominant,  and  the  reactions  are  prevailingly 
those  involving  CH3.  R.  T. 

Photochemical  oxidation  of  crotonaldehyde. 
F.  E.  Blacet  and  D.  H,  Volman  (J.  Amer.  Chem. 
Soc.,  1939,  61,  582 — 584). — The  quantum  yield  (f>  for 
oxidation  of  crotonaldehyde  vapour  by  02  at  30° 
increases  steadily  over  the  range  XX  3660 — 2380, 
showing  no  apparent  correlation  with  type  of  absorp- 
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tion.  With  const,  pressure  of  crotonaldehyde,  re¬ 
mains  const,  with  increase  of  02  pressure  at  X  3130  and 
2804,  but  <f>  increases  at  X  2537.  A  chain  mechanism 
is  indicated.  Introduction  of  N2  decreases  0,  indicat¬ 
ing  that  activated  mols.  are  involved.  E.  S.  H. 

Evolution  of  topocliemistry.  H.  W.  Kohe- 
schutter  and  L,  Sfrenger  (Angew.  Chem.,  1939,  52, 
197— 202).— A  review.  F.  J.  G. 

Topocliemical  reactions  of  hydroxides  and 
basic  salts.  W.  Feitknecht  (Angew.  Chem.,  1939, 
52,  202 — 208). — A  summary.  F.  J.  G. 

Reactions  between  solid  phases.  G.  Jander 
(Osterr.  Chem.-Ztg.,  1939,  42,  145 — 151). — A  review. 

(A)  Lithium  isopolytungstates.  V.  I.  Spitzin, 
I.  M.  Kueeschov,  and  1. 1.  Tichomirov,  (b)  Cryst¬ 
alline  lithium  metatungstate.  Y.  I.  Spitzin,  N.  I. 
Sidorov,  and  I.  I.  Tichomirov.  (g)  Reduction  of 
lithium  tungstates  by  hydrogen.  V.  I.  Spitzin, 
A.  I.  Katschaeov,  and  N.  I.  Sidorov  (J.  Gen.  Chem. 
Russ.,  1938,  8,  1527—1533,  1549—1551,  1892—1898). 
— (a)  Li20-W03  mixtures,  fused  at  750 — 850°,  yield 
Li2W04  ^1)  in  the  case  of  1  :  1,  and  Li2W207  (H)  in 
the  case  of  1  :  2,  1:3,  and  1  :  4  mixtures. 
Di2W4O13,10H2O  (HI)  or  Li10W12O41,33H2O  (IV) 
(prepared  by  heating  an  aq.  suspension  of  Li2C03 
with  a  10%  excess  of  W03  at  75 — 80°)  dissociates  at 
850°  to  yield  (II)  and  W03.  (II)  undergoes  partial 
dissociation  to  (I)  and  W03,  when  fused  at  850°, 
whilst  prolonged  treatment  with  boiling  H20  converts 
(II)  into  (IY)  and  (I). 

(b)  (III)  is  obtained  in  cryst.  form  from  solutions 
containing  78%  of  anhyd.  salt.  The  salt  is  dis¬ 
tinguished  by  its  exceptionally  high  solubility  (15T  g. 
dissolve  in  1  g.  of  H20).  Tensimetric  measurements 
suggest  the  hydrates  Li2W4013,l  and  3H20. 

(c)  Reduction  of  (I)  by  H2  commences  at  425°,  of 
(II)  at  350°,  and  of  (III)  and  (IY)  at  275°.  (I)  is 
quantitatively  reduced  to  W  at  1000 — 1200°,  (II)  to 
(I)  and  W  or  W02  and  W205  at  500—700°,  and  (III) 
and  (IV)  to  (II)  and  W02  +  Wo05  at  400 — 500°. 

R.  T. 

Action  of  carbon  monoxide  on  ammoniacal 
copper  chromate  solutions.  K.  Leschewski  and 
K.  Kothe  (Z.  anorg.  Chem,,  1939,  240,  322 — 330;  cf. 
A.,  193S,  I,  531). — CO  does  not  reduce  (NH4)2Cr04 
in  aq.  or  ammoniacal  solution,  nor  does  it  reduce 
normal  or  basic  Cu  chromate  in  H20,  but  Cu1  in 
ammoniacal  solution  is  slowly  oxidised  by  Cr04"  with 
formation  of  Crin.  Ammoniacal  solutions  of  CuCr04 
only  very  slowly  absorb  CO,  but  those  of  the  basic 
chromate  absorb  it  readily,  the  absorption  being 
accelerated  by  addition  of  Cu(OH)2  but  retarded  by 
excess  of  Cr04".  The  retardation  is  due  to  oxidation 
by  Cr04"  of  the  Cu1,  the  presence  of  which  is  necessary 
for  rapid  absorption,  but  as  this  oxidation  is  slower 
than  the  combination  of  Cu1  with  CO,  the  absorption, 
when  once  started,  can  proceed.  In  the  course  of  the 
reaction  Cr(OH)3  is  slowly  pptd.,  and  the  final  state 
of  saturation  with  CO  depends  only  on  [Cu],  The 
compound  CuCr04,4NH3  separates  slowly  horn  a 
solution  of  basic  Cu  chromate  in  10%  NH3. 

F.  J.  G. 


Reducibility  of  beryllium  oxide.  W.  Kroee 
(Z.  anorg.  Chem.,  1939,  240,  331—336;  cf.  A.,  1934, 
1174).- — BeO  is  reduced  by  Ti  at  1400°  in  a  high  vac., 
the  Be  volatilising  and  condensing  as  a  coherent- 
deposit.  At  higher  temp,  the  sublimate  is  a  grey 
powder  consisting  of  Bo,  Ti,  and  much  TiO.  The 
reduction  of  BeO  by  Ca  or  Mg  is  possible  in  presence 
of  finely-divided  Fe  or  Ni  at  such  a  temp,  that  Be 
alloys  with  them  by  diffusion.  The  reduction  is 
carried  out  at  1000°  under  A,  with  CaCl2  +  BaCl2  as 
a  flux,  and  the  product,  after  treatment  with  AcOH, 
may  be  separated  magnetically,  and  the  finely-divided 
alloy  fused  under  A.  F.  J.  G. 

Active  substances.  XXXVII.  Tbermocbemi- 
cal  and  X-ray  investigation  of  tbe  processes  in 
tbe  formation  of  zinc  iron  spinel  from  active  zinc 
oxide  and  various  active  forms  of  ferric  oxide. 
R.  Fricke  and  W.  Durr  [with  E.  Gwinner]  (Z. 
Elektrochem.,  1939,  45,  254 — 262). — Details  are  given 
of  results  previously  recorded  (A.,  1938,  I,  519). 

J.  W.  S. 

Preparation  of  silicon  tetrachloride  [from 
andesite]. — See  B.,  1939,  375. 

Reactions  with  chlorine  of  some  derivatives  of 
the  phosphonitrile  radical.  G.  WI;troff  (Compt. 
rend.,  1939,  208,  580— 583).— P3N5  and  P4N6  yield 
PN  chlorides,  chiefly  (PNC12)3,  with  Cl2  at  >  700°,  show¬ 
ing  that  these  compounds  are  [(PN)3N2]n  and  a  PN 
sub-nitride,  respectively.  P3N5  is  probably  the  limit 
of  a  series  of  nitridised  compounds  formed  by  attach¬ 
ment  of  N  to  polymeric  PN  chains.  (OPN)rt  reacts 
with  Cl2  at  >800°,  giving  POClg  with  very  small 
amounts  of  (PNCl2)rt ;  this  shows* that  the  P-N  linkings 
are  weaker  than  P-0  linkings.  A.  J.  E.  W. 

Hydration  of  metaphosphoric  acid  in  aqueous 
solutions.  S.  Geixeeli  and  S.  Jarosz6wna  (Rocz. 
Chem.,  1938,  18,  515 — 523). — The  reaction  of  hydra¬ 
tion  of  P205  is  represented  P205 ->  (HP03)n -> 
H4P207 ->  H3P04;  it  proceeds  to  completion  in  867 
hr.  at  25°,  for  0*1m-P205.  The  difference  between  the 
results  of  colorimetric  and  titrimetric  (phenol- 
phthalein)  determination  of  H3P04  in  the  solutions 
rises  to  a  max.  after  120 — 400  hr. ;  these  differences 
are  ascribed  to  formation  of  H4P207  and  of  other 
unidentified  acids,  as  intermediate  products.  The 
method  of  Travers  and  Chu  (A.,  1933,  1129)  cannot  be 
applied  to  the  determination  of  small  amounts  of 
H4P207  in  presence  of  excess  of  H3P04.  R.  T. 

Cblorination  of  niobium  pentoxide  and  tetr- 
oxide.  P.  Sue  (Compt.  rend.,  1939,  208,  814 — 
816). — Before  Nb205  can  be  chlorinated  it  must  be 
mixed  with  C.  At  ~300°,  when  Cl2  is  passed  over  a 
mixture  of  Nb205  and  C  (1  :  4),  NbCl5  and  NbOCl3 
are  formed.  NbCl5  is  yellow;  NbOCl3  is  white.  If 
the  vapours  are  carried  by  a  stream  of  Cl2  over  C  at 
700°  NbOCl3  is  reduced  to  NbCl5.  Nb204  reacts 
directly  with  Cl2  at  200°:  5Nbo04  +  5C12  = 
4Nb205  +  2NbCl5.  The  ratio  Nb205  :  5vb204  is  0*8, 
indicating  the  absence  of  NbOGl3.  NbOCl3  may, 
however,  be  formed  as  an  intermediate  compound 
which  is  reduced  by  the  NbQ04  thus  :  2NbOCl3  + 
2CL>  +  2Nb204  =  2Nb205  +  2NbCl5.  W.  R.  A. 
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Concentration  of  the  heavy  isotope  of  oxygen 
and  isotopic  analysis  of  water.  0.  K.  Skarre  and 

A.  E.  Brodski  (Compt.  rend.  Acad.  Sci.  U.R.S.S., 

1938,  20,  565 — 568). — 60%  H2180  has  been  obtained 

by  distillation.  Data  are  recorded  for  p  and  n  of 
cone,  samples.  L.  J.  J. 

Oxidation  of  sulphides  by  oxygen-enriched 
air.  II.  Oxidation  of  Cu2S.  N.  P.  Diev  and 
J.  V.  Karjakin  (J.  Appl.  Chem.  Russ.,  1938,  11, 
1389— 1397).— At  500°  in  a  stream  of  10—60%  02 
the  reaction  4Cu2S  +  902  ->  6CuO  +  2CuS04  +  2S02 
takes  place.  At  700°  the  reaction  Cu20  +  CuS04  -> 
3CuO  ■+  S02  occurs,  98%  desulphuration  being 
achieved  in  72  min.  in  10%,  and  in  28  min.  in  60%, 
02;  at  higher  temp.  (900°,  1100°)  the  accelerating 
effect  of  raising  the  [0o]  is  of  the  same  order.  . 

R.  T. 

Preparation  of  chemically  pure  thionyl  chlor¬ 
ide.  P.  Carr£  and  D.  Libermann  (Bull.  Soc.  chim., 

1939,  [v],  6,  579 — 580). — Bua2S03,  prepared  from 

S2C12  and  Bua0H,  is  treated  with  NH2Ph  to  form 
NPldSO.  HC1  converts  the  latter  at  low  temp,  into 
S0C12  and  NH2Ph.  This  reaction  is  reversible  at 
higher  temp.,  and  use  can  be  made  of  this  reversibility 
to  purify  commercial  S0C12.  C.  R.  H. 

Reaction  between  sodium  peroxide  and  sul¬ 
phur  monochloride.  A.  C.  Batalin  (J.  Gen. 
Chem.  Russ.,  1938,  8,  1541 — 1544). — Na202  reacts 
violently  with  S0C12,  to  yield  S,  Na0S,  Na9S03, 
Na2S203,  Na2S04,  NaCl,  Na20,  S02,  and  02.  R.  T. 

Reaction  between  sulphur  dioxide  and  oxides 
of  nitrogen.  C.  B.  Medinski  (J.  Gen.  Chem.  Russ., 
1938,  8,  1562 — 1562).— S02  does  not  react  with  N02 
in  absence  of  H20.  *  Since  H20  is  bound  by  the 
reaction  products  the  reaction  does  not  proceed  to 
completion  in  presence  of  limited  amounts  of  H20. 
NO,  N203,  and  02  do  not  take  part  in  the  reaction. 
The  reaction  is  not  promoted  by  light.  R.  T. 

Potentiometric  control  in  preparation  of  pure 
ammonium  dichromate.  L.  E.  Sabinina,  A.  A. 
Babalova,  and  L.  V.  Golovko  (Zavod.  Lab.,  1938, 
7,  1355 — 1360). — Aq.  NH3  is  added  to  aq.  Cr03,  to 
pn  5.4 — 5.8,  measured  potentiometrically  (Pb02 
indicator  electrode,  Ag  reference  electrode).  R.  T. 

Interchange  between  chromioxalate  ion  and 
oxalate  ion,  using  radio-carbon.  F.  A.  Long 
(J.  Amer.  Chem.  Soc.,  1939,  61,  570 — 572). — At  35° 
exchange  of  C204"  is  negligibly  small,  showing  that 
racemisation  of  optically  active  [Cr(C204)3]///  (which 
occurs  rapidly  under  the  same  conditions)  does  not 
involve  ionisation  of  the  co-ordination  complex. 

E.  S.  H. 

Determination  of  particle  size  and  diffusion 
constants  from  emanation  properties.  (Theory 
of  the  emanation  method.)  S.  FlItgge  and  Iv.  E. 
Zimens  (Z.  physikal.  Chem.,  1939,  42,  B,  179 — 220; 
cf.  A.,  1938,  1,  566).— Theoretical.  W.  R.  A. 

Investigations  on  chromium  and  iron  hydr¬ 
oxides  and  their  significance  for  the  emanation 
method.  L.  G.  Cook  (Z.  physikal.  Chem.,  1939,  42, 

B,  221 — 239;  cf.  preceding  abstract). — The  thermal 
behaviour  of  Cr(OH)3  (both  below  and  above  the 
burned-out  temp.)  and  of  Fe(OH)3  has  been 


investigated  in  connexion  with  the  emanation  method. 
The  relation  between  the  curve  of  emanation  proper¬ 
ties  and  the  “  Platzwechsel  ”  temp,  is  discussed,  and 
the  “  relaxation  ”  effects  of  Hahn  and  Senftner  (cf. 
A.,  1935,  32)  are  considered.  W.  R.  A. 

Chrome -tanning  compounds. — See  B.,  1939, 
411. 

Preparation  of  soluble  molybdic  acid.  (Mlle.) 
M.  Murgier  (Compt.  rend.,  1939,  208,  583—584). — 
Ba3Mo702i  (I)  is  pptd.  on  treating  (NH4)3Mo7024  with 
BaCl2  in  aq.  solution  at  40°.  (I)  is  decomposed  with 

dil.  H2S04  ( <  theoretical  quantit}^) ;  the  filtrate  con¬ 
tains  >2  g.-mol.  of  Mo03  per  1.,  and  is  stable  for  ~1 
week.  Practical  details  are  given.  A.  J.  E.  W. 

Quadrivalent  molybdenum.  III.  Oxychloro- 
molybdous  acid.  Stability  of  acid  solutions  of 
quadrivalent  molybdenum.  W.  F.  Jak6b  and 
L.  Cyrus-Sobolewski.  IV.  Decomposition  of 
molybdo-octacyanic  acid.  Dicyanic  acids. 
W.  F.  Jak6b  and  E.  Schmidtgal  (Rocz.  Chem.,  1939, 
19,  146—150,  151— 155).— III.  K4[Mo(CN)4(OH)4] 

heated  with  dil.  HC1  yields  Mo(CN)2(OH)2,  which  is 
boiled  under  reflux  (3  hr.)  with  cone.  HC1.  The 
solution  is  cone,  in  vac.  to  a  syrup,  which  is  extracted 
with  Et20.  This  dissolves  H2MovOC15,  leaving 
H3MoC16  in  the  aq.  layer,  from  which  a  violet  oil 
separates,  yielding  solid  MoC13(OH),3H20  (I)  when 
dried.  Solutions  of  (I)  are  violet,  yield  a  brown  ppt. 
with  aq.  NH3,  and  do  not  change  colour  with  CNS'  or 
MoO/\ 

IV.  K4Mo(CN)8  boiled  with  3%  H2S04  yields  HCN 
and  Mo(CN)0(OH)o,a:HoO,  oxidised  by  H00o  to 
H4Mo(CN)8,3Mo02,x-H20.  R.  T. 

Tanning  action  of  acid  salts  of  isopoly-acids 
of  tungsten,  molybdenum,  and  vanadium,  and 
of  phosphotungstates. — See  B.,  1939,  411. 

Bromine  oxides.  II.  R.  Schwarz  and  H. 
Wiele  (J.  pr.  Chem.,  1939,  [ii],  152,  157—176;  cf. 
A.,  1937,  I,  421). — Br02  (improvements  in  method  of 
prep,  described)  is  completely  stable  below  —40°, 
but  above  this  temp,  undergoes  a  slow  but  continuous 
decomp,  into  its  components.  It  does  not  dissolve 
unchanged  in  CC14  or  light  petroleum,  in  H20  gives  a 
solution  smelling  slightly  of  Br,  and  in  2n-NH3  affords 
NH4Br03  and  NH4Br.  With  hot  5x-NaOH  Br02 
reacts  thus  :  6Br02  +  6NaOH  =  5NaBr03  +  NaBr 
+  3H20 ;  2Br02  +  2NaOH  =  NaBr03  +  NaBr02  + 
H20;  4Br02  +  4NaOH  =  3NaBr03  +  NaOBr  + 
H20.  Thermal  decomp,  of  Br02  under  normal 
pressure  gives  Br  and  02  whereas  in  a  high  vac.  the 
brown  dibromine  oxide  and  a  colourless  substance  are 
also  produced.  Br20  has  a  powerful  odour  of  CaOCl2. 
It  dissolves  in  CC14  to  a  moss-green  solution  which  is 
stable  at  low  temp. ;  addition  of  I  to  it  causes  pptn. 
of  I205.  If  the  solution  is  shaken  with  2x-NaOH 
there  is  almost  quant,  formation  of  NaOBr.  Direct 
reaction  of  Br20  with  well- cooled  2x-NaOH  occurs 
thus  :  6Br20  +  12NaOH  =  9NaOBr  -f  NaBr03  + 

2NaBr  +  6H20.  In  H20  there  appears  to  be  an 
intermediate  production  of  HOBr,  which  immediately 
commences  to  decompose.  Br20  can  be  sublimed, 
but  is  partly  decomposed  in  the  process.  It  has  m.p. 
—  17‘5i0-5°  (slight  decomp.).  At  —16°  it  forms  a 
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black-brown  liquid  from  which  gas  is  continuously 
evolved  and  after  a  short  time  the  liquid  assumes  the 
colour  of  Br.  Br20  is  probably  formed  by  the  re¬ 
actions  :  8Br02  =  2Br207  +  2Br2  +  02  and  Br207  + 
6Br2  =  7Br20.  Attempts  to  isolate  the  white  oxide 
were  unsuccessful.  H.  W. 

Complex  chlo rides  of  quadrivalent  rhenium. 
B.  Jezowska-Trzebiatowska  and  C.  Jodko  (Rocz. 
Chem.,  1939, 19,  187— 198).— HRe04  in  30%  HC1  and 
MI  (24  lir.  at  20°  in  a  C02  atm.)  yield  M4[Re2OCl10 
(M  =  K,  NH4,  quinoline),  together  'with  M2[ReCl5OH 
(M  =  K,  NH4,  Rb,  quinoline)  and  M2ReCl6. 

R.  T. 

Structural  elements  of  amorphous  iron  hydr¬ 
oxide.  H.  W.  Kohlschutter  and  E.  Kalippke  (Z. 
physikal.  Chem.,  1939,  42,  B,  249 — 273). — On  adding 
aq.  NH3  to  a  solution  of  Fe(N03)3  (“  neutral  ”  solution) 
a  ppt.  of  Fe(OH)3  is  thrown  down  and  a  solution  of  the 
“  basic  ”  nitrate  is  obtained.  The  two  solutions 
differ  in  light  transmission,  velocity  of  ageing,  stream¬ 
ing  double  refraction,  and  the  reaction  with  dil.  HN03. 
The  ageing,  dehydration,  and  reaction  with  dil.  HN03 
of  the  ppt.  are  discussed.  W.  R.  A. 

Basic  cobalt  trichloro acetate.  A.  Ablov  (Bull. 
Soc.  chim.,  1939,  [v],  6,  491 — 493). — A  solution  of 
(CCfj’COa) 2Co,4H20  in  EtOH  (95%)  deposits,  on  long 
keeping,  red  2(0013*002)200,00(011)2, 4EtOH.  Neither 
MeOH  nor  Pra0H  forms  similar  compounds. 

0.  R.  H. 

Study  of  stereoisomerism  and  isomerisation 
of  some  complex  platinum  compounds  by  the 
method  of  heating  curves.  Enlarging  crystals 
of  metallic  platinum.  A.  Y.  Nikolaev  (Compt. 
rend.  Acad.  Sci.  U.R.S.S.,  1938,  20,  571 — 574). — 
Heating  curves  showing  stops  corresponding  with 
isomerisation  of  cis-  to  trans- forms,  decomp,  of 
trans- forms,  and  growth  of  metallic  Pt  crystals,  are 
described  for  (NH4)2PtCl6,  Peyronnet’s  salt  (as), 
chloride  of  Reiset’s  II  base  {trans),  and  Magnus7  green 
salt.  L.  J.  J. 

Complex  components  of  platinum  and  2-ami- 
nopyridine. — See  A.,  1939,  II,  226. 

Detection  and  determination  of  poisonous 
gases  etc.  in  air. — See  B.,  1939,  445. 

Analysis  of  combustible  gases. — See  B.,  1939, 
342. 

Accurate  analysis  of  gaseous  mixtures.  B. 
Lambert  and  D.  J.  Borgars  (Phil.  Trans.,  1939,  A, 
237,  541 — 565). — An  apparatus  and  technique  for  the 
analysis  of  small  vols.  of  gaseous  mixtures  are  described 
and  illustrated.  With  ~10  c.c.  of  gas,  vals.  for  the  % 
content  of  one  constituent  of  the  mixture  are  accurate 
to  ±002%;  with  1 — 2  c.c.  of  gas,  an  accuracy  of 
±0-1%  has  been  obtained.  Test  data  for  02  in  air,  in 
02  +  H2,  and  02  +  CO,  for  H2  in  H2  +  A,  in  H2  + 
N2,  and  for  CO  in  CO  +  N2  are  recorded.  02  is 
generally  removed  by  absorption  with  NaOH  + 
Na2S204  +  Fieser’s  catalyst,  but  in  the  accurate 
analysis  of  CO  +  02,  the  NaOH  must  be  replaced  by 
a  saturated  solution  of  Na3P04.  Absorption  pro¬ 
cesses  for  the  removal  of  CO  are  untrustworthy,  and 
the  only  effective  method  is  to  oxidise  it  to  C02,  which 
is  then  absorbed.  The  complete  oxidation  of  CO  to 


C02  requires  three  successive  “  burning  77  operations 
with  02,  with  intermediate  removal  of  the  C02  and 
“  degassing  7 7  of  the  Pt  spiral  used  for  the  combustion. 

L.  S.  T. 

Determining  hydrogen  by  absorption  in  tech¬ 
nical  gas  analysis. — See  B.,  1939,  342. 

Theory  and  practice  of  photo-electric  volu¬ 
metric  analysis.  A.  Ringbom  and  F.  Sundman 
(Z.  anal.  Chem.,  1939,  116,  104—118;  cf.  A.,  1939,  1, 
212). — The  theory  of  photo-electric  neutralisation 
titration  is  worked  out,  and  expressions  showing  the 
accuracy  attainable  in  a  measurement  of  pn  are 
derived.  These  enable  the  best  working  conditions 
with  regard  to  choice  and  concn.  of  indicator  to  be 
determined.  Working  details  for  photo-electric  titra¬ 
tions  using  the  Lange  photo-electric  colorimeter  are 
given.  The  equiv.  point  can  be  determined  to  <0-01 
Pn  unit,  and  hence  acids  or  bases  with  K  <10-8  can 
be  accurately  titrated  in  O-OIn.  solution ;  titrations  of 
polybasic  acids  or  polyacid  bases  to  a  definite  stage  are 
also  possible.  Examples  illustrating  the  range  of 
application  of  these  titration  methods  are  tabulated. 

L.  S.  T. 

Standardisation  of  hydrochloric  acid.  A.  J. 
Berry  (Analyst,  1939,  64,  189 — 190). — The  vol.  of 
0*1n-HC1  s  1  1.  of  OTN-AgCl  (phenosafranine  or 
tartrazine)  averaged  1003  ml.,  whilst  that  ss  1  L  of 
0Tn-KHCO3  (screened  Me-orange  to  pu  3*8)  was  1005 
ml.  E.  C.  S. 

Volumetric  and  potentiometric  determination 
of  hydrogen  peroxide  and  persulphuric  acids 
present  together.  M.  A.  Bodin  (Zavod.  Lab., 
1938,  7,  1248— 1250).— H2S04  is  added  to  10  ml.  of 
the  solution,  to  2n.,  and  H202  is  titrated  with  KMn04. 
2 — 3  drops  of  I  in  EtOH  are  added,  and  the  solution  is 
titrated  with  OlN-Na2S203  (1  ml.  =  4*563  mg. 
H2S05).  10  ml.  of  a  special  solution  (10  g.  of  KI  are 

added  to  20  ml.  of  5%  CuS04,  the  I  liberated  is 
titrated  with  Na2S203,  and  25  g.  of  KC1  are  added, 
followed  by  H20  to  100  ml.)  are  now  added,  and  the 
solution  is  titrated  with  0*lN-Na2S2O3  (1  ml.  =  11*42 
mg.  H2S208).  R.  T. 

Micro-determination  of  halogen  ions.  Acido- 
alkalosis  test.  C.  Duval  and  G.  Mazars  (Compt. 
rend.,  1939,  208,  579—580). — A  drop  of  the  halide 
solution,  containing  FeS04,  is  placed  on  a  disc  of 
Ag4Fe(CN)6  emulsion,  prepared  by  treating  a  Ag 
lactate  (diapositive)  photographic  plate  with 
K4Fe(CN)6;  the  colour  obtained  is  compared  with 
standards.  The  ery thro -plasmatic  chloride  ratio  is 
determined  by  applying  the  test  to  the  plasma  and 
corpuscles  in  tubes,  using  an  aq.  Ag4Fe(CN)6  suspen¬ 
sion.  A.  J.  E.  W. 

Chemical  ana  lysis  of  fog  nuclei  in  the  air. 
E.  Quitmann  and  H.  Cauer  (Z.  anal.  Chem.,  1939, 
116,  81 — 91). — H20  containing  fog  nuclei  is  con¬ 
densed  on  the  surface  of  round-bottomed  flasks 
containing  cooling  mixtures  of  Et20,  or  ice  and  salt,  or 
liquid  air,  or  solid  C02  by  the  procedures  described. 
The  pptd.  H20  etc.  is  then  collected  and  analysed  in 
0'2-c.c.  portions  for  Cl/  S04",  S03",  N02',  N03',  C03", 
NH4‘,  and  H202,  and  its  pa  determined,  by  known 
colorimetric  or  turbidimetric  methods.  L.  S.  T, 
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Determination  of  bromide  in  presence  of 
chloride.  A.  J.  Berry  (Analyst,  1939,  64,  190 — 
191). — Bugarsky’s  (A.,  1896,  ii,  216)  and  Andrews’ 
(A.,  1907,  ii,  503)  methods  are  modified  by  determining 
the  excess  of  KI03  remaining  after  oxidation  of  the 
Br7  by  reducing  it  to  KI  with  Zn  amalgam  and  titrat¬ 
ing  the  KI  with  the  original  standard  KI03.  High 
results  are  obtained  in  presence  of  excess  of  Cl'. 

E.  C.  S. 

Micro-determination  of  fluorine  by  thorium 
nitrate  titration.  F.  J.  McClure  (Ind.  Eng. 
Chem.  [Anal.],  1939,  11,  171 — 173). — The  accuracy 
obtained  by  Armstrong  (A.,  1936,  1351)  in  this  titra¬ 
tion  could  not  be  reproduced.  The  end-point  is 
difficult  and  frequently  uncertain,  and  scarcely 
sensitive  to  a  variation  of  <0T5 — 0*25  pg.  of  F7.  The 
relatively  large  blank  restricts  the  titration  to  aliquot 
portions  containing  <2  pg.  of  F.  The  recovery  of 
50 — 100  pg.  of  F7  added  to  bone  ash  varied  by 
— ±5  Pg*>  whilst  duplicate  analyses  of  bone  and  tooth 
ash  containing  similar  amounts  of  F7  agreed  to  within 
2  to  6  pg.  of  total  F.  Application  of  the  method  to 
milk  powder  containing  <1-0  p.p.m.  of  F  was  un¬ 
successful.  Interference  in  the  Th(N03)4  titration 
owing  to  the  volatilisation  of  HC1  during  the  distill¬ 
ation  is  effectively  overcome  by  addition  of  Ag2S04 
to  the  distilling  flask.  Comparative  data  for  the 
evaporation  of  alkaline  solutions  of  NaF  in  glass, 
porcelain,  and  Pt  show  that  recoveries  of  F7  are 
generally  low  in  the  first  two  cases,  and  that  Pt  only 
must  be  used.  L.  S.  T. 

Determination  of  fluorine  in  silicate  rocks. 
O.  Hackl  (Z.  anal.  Cliem.,  1939, 116,  92 — 101). — The 
method  involving  the  bleaching  of  pertitanic  acid  with 
aq.  NaF  is  sensitive  to  only  0*3  mg.  of  F  in  presence  of 
much  Na2S04.  Bleaching  of  Fe(CNS)3  by  F7  is  sensi¬ 
tive  to  0*01  mg.  of  F'  in  pure  solutions,  but  in  presence 
of  the  KC1  introduced  in  an  analysis,  the  sensitivity  is 
markedly  reduced.  Neutralisation  with  Ac  OH  of  the 
carbonate  used  in  the  fusion  makes  the  interference  by 
added  salts  less  serious.  Small  amounts  of  H3B03, 
such  as  occur  in  rocks,  have  practically  no  effect  on  the 
test.  Giammarino 5s  LaF3  method  (A.,  1937,  I,  260) 
offers  no  marked  improvement  in  sensitivity  for  F7  in 
silicates,  neither  does  pptn.  of  ScF3  with  Sc2(S04)3. 
The  Zr-alizarin  method  is  m’ore  sensitive  than  the 
above  method  for  determining  F  in  rocks.  It  is 
unaffected  by  the  Si02  remaining  in  solution  after  the 
(NH4)2C03  treatment,  and  by  the  small  amounts  of 
Bo03  generally  present.  Large  amounts  of  Cr0477  and 
>0*5%  of  P205  must  be  removed  in  the  usual  way 
with  Ag*,  and  an  amount  of  Na2C03  -f-  acid  equal  to 
that  used  in  the  fusion  and  subsequent  acidification 
must  be  added  to  the  comparison  solution. 

L.  S.  T. 

Application  of  salts  of  complex  cations  to  the 
microscopic  detection  of  anions.  VII.  Car- 
bonatotetramminocobaltic  nitrate.  W.  A.  Hynes 
and  L.  K.  Yanowski  (Mickrochem.,  1939,  26,  245 — 
247;  cf.  A.,  1939,  I,  214).— 1  :  6-[Co(NH3)4(C03)]N03 
yields  characteristic  tablets  with  HF27  and  needles 
with  Br037.  Turbidities  are  also  obtained  with 
various  other  ions,  which  are  enumerated,  but  these  do 
not  become  cryst.  during  10  min.  J.  W.  S. 


Determination  of  fluorine  with  special  refer¬ 
ence  to  the  analysis  of  natural  phosphates  and 
phosphatic  fertilisers. — See  B.,  1939,  373. 

Volumetric  determination  of  sulphur  and 
sulphate  ion.  B.  Josephson  (Analyst,  1939,  64, 
181 — 185). — S0477  is  pptd.  with  Ba”,  the  excess  of 
Ba“  is  pptd.  with  Cr0477,  and  the  excess  of  Cr0477  is 
titrated  with  Na2S203.  The  method  is  detailed,  with 
a  modification  for  minute  quantities.  Uniform  pptn.  of 
BaCr04  is  ensured  by  the  presence  of  NaOAc  buffer. 
An  adaptation  of  Kahane’s  process  for  the  oxidation  of 
S  in  org.  material  (cf.  A.,  1934,  910)  is  described. 

E.  C.  S. 

Volumetric  determination  of  sulphur  by 
Camus’  method.  A.  Werner  (Angew.  Chem., 
1939, 52, 139—140 ;  cf.  Callegari,  A.,  1937,  III,  378). — 

3 — 5  mg.  of  the  substance,  with  a  few  particles  of  NaCl 
or  NaN03,  are  decomposed  with  HN03  in  the  micro - 
bomb,  the  contents  of  which  are  then  transferred  to  a 
tube,  evaporated  to  dryness,  and  redissolved  in  5  c.c. 
of  HoO.  2  c.c.  of  0*02N-BaCl2,  a  few  particles  of 
NaOAc,  and  1  c.c.  of  3%  aq.  K2Cr207  are  added  in 
succession.  The  solution  is  heated  on  the  water-bath 
(5  min.)  and  filtered.  The  ppt.  is  washed  with  aq. 
NaOAc  and  the  BaCr04  is  dissolved  in  cone.  HC1. 

2  c.c.  of  5%  aq.  KI  are  added  to  the  filtrate  (made  up 
to  20  c.c.),  which  is  then  titrated  with  0*0lN-Na2S2O3. 
Determinations  of  S  in  a  no.  of  org.  compounds  show 
satisfactory  accuracy.  A.  B.  M. 

Combustion  method  of  determining  sulphur. 
M.  K.  Tschukavin  and  M.  N.  Markelova  (Zavod. 
Lab.,  1938,  7,  1455— 1456).— Oxides  of  S  may  be 
absorbed  equally  well  in  I  in  KI,  H202,  or  AgN03 
solutions.  R.  T. 

Ter  Meulen  hydrogenation  method  of  deter¬ 
mining  sulphur  in  gas. — See  B.,  1939,  342. 

Determination  of  sulphur  in  coal. — See  B., 
1939,  340. 

Determination  of  thiocarbamide  and  thio¬ 
cyanates. — See  A.,  1939,  II,  195. 

Application  of  mercurous  nitrate  to  deter¬ 
mination  of  selenites  and  selenates.  T.  Estrei- 
cher  and  W.  Hubicki  (Rocz.  Chem.,  1938,  18,  496 — 
501). — 0*lN-HgNO3  is  added  gradually  to  the  slightly 
acid  solution,  containing  Se03",  but  not  other  anions 
giving  ppts.  with  Hg,  and  the  ppt.  is  washed,  dried  at 
120°,  and  weighed  as  Hg2Se03.  This  procedure  is  not 
applicable  to  the  determination  of  Se0477.  R.  T. 

Determination  of  nitrogen  in  [solid]  fuels. — 
See  B.,  1939,  340. 

Ignition  of  phosphate  precipitates  in  the 
classical  determination  of  magnesium  and 
phosphoric  acid  as  magnesium  pyrophosphate. 
K.  Schuhecker  (Z.  anal.  Chem.,  1939, 116, 14 — 20). — 
A  process  for  the  removal  of  C  retained  by  the  ppt., 
involving  oxidation  with  NH4C104  and  NH4N03,  is 
described.  L.  S.  T. 

Titrations  with  polarometric  end-point  read¬ 
ings.  A.  Neuberger  (Z.  anal.  Chem.,  1939,  116, 
1 — 13). — The  determination  of  P04777  by  titration  with 
BiOC104,  using  the  polarometer  which  has  been 
constructed  by  Abresch  on  polarographic  principles  to 
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determine  the  end-point,  is  described.  End-points  in 
other  determinations,  e.gr.,  Ni  with  dime thylgly oxime, 
Cu  with  salicylaldoxime,  and  Pb  with  K2Cr04,  can  be 
found  by  similar  procedures.  L.  S.  T. 

Improved  molybdenum-blue  reagents  for  de¬ 
termination  of  phosphorus  and  arsenic.  J:  A. 
Schricker  and  P.  R.  Dawson  (J.  Assoc.  Off.  Agric. 
Chem.,  1939,  22,  167 — 179). — For  the  determination 
of  P,  the  optimum  concns.  of  reducing  agent,  H2S04, 
and  Mo  oxide  for  min.  interference  of  yellow  tints, 
Si02,  and  salts  are  0*0004n.,  036n.,  and  00018m., 
respectively  0-02m-Mo10O29).  For  As  a  higher 
concn.  of  Mo  oxide,  viz.,  0-0032m.,  is  necessary 
(s~  0-02m-Mo17O50).  The  improved  reagents  and 
procedures  are  developed  accordingly  and  described  in 
detail.  Using  the  photo-electric  colorimeter  <1  gg. 
of  P  may  be  determined.  E.  C.  S. 

Determination  of  arsenic.  A.  K.  Klein  and 
F.  A.  Vorhes,  jun.  (J.  Assoc.  Off.  Agric.  Chem.,  1939, 
22,  121— 130).— Zinzadze’s  method  (A.,  1935,  1042) 
is  modified  by  substituting  Tarugi  and  Sorbini’s 
separation  (conversion  into  xanthate  and  extraction 
with  CC14;  cf.  A.,  1912,  ii,  993)  for  the  distillation 
which  is  otherwise  necessary  for  removing  interfering 
substances.  The  procedure  is  detailed.  The  method 
is  more  accurate  than  the  Gutzeit  and  more  rapid 
than  others  of  comparable  accuracy.  E.  C.  S. 

Simplified  apparatus  for  the  determination  of 
traces  of  arsenic  alone  and  in  presence  of  anti¬ 
mony.  E.  Szep  and  W.  Cieleszky  (Z.  anal.  Chem., 
1939,  116,  34 — 38). — The  solution  containing  As  (and 
Sb)  is  heated  with  Sn  and  HC1  in  an  Erlenmeyer 
flask,  and  the  AsH3  decomposed  by  passage-  through 
a  heated  quartz  spiral,  cooled  by  running  H20  at  the 
end  remote  from  the  generator.  The  As  mirror  is 
dissolved  in  IC1  and  the  liberated  I  titrated  with 
0-001m-KI03.  For  amounts  of  As  up  to  50  [xg.,  alone 
or  in  presence  of  100  fxg.  of  Sb,  the  results  are  as 
accurate  as  those  obtained  with  the  more  complicated 
apparatus  of  Gangl  and  Sanchez  (cf.  Bodn&r  et  al ., 
A.,  1939, 1,  215).  L.  S.  T. 

Determination  of  arsenic  by  hypophosphites. 
J.  Langlois  and  C.  Morin  (Bull.  Sci.  Pharmacol., 
1938,  40,  482 — 492). — The  reagent  consists  of  a 
solution  containing  125  g.  of  Ca3(P02)2,  80  g.  of  Cal2, 
and  1000  g.  of  cone.  HC1.  8  c.c.  are  used  for  4 — 5 
c.c.  of  aq.  As203.  The  solutions  are  mixed  at  20° 
and  a  definite  brownish  coloration  results  after  20 
sec.  with  0-2  mg.  of  As203,  whilst  after  60  sec.  the 
reaction  is  intense.  0-004  mg.  of  As203  can  bo 
detected.  S04"  inhibits  the  reaction  not  only  by 
causing  pptn.  of  Ca  but  also  owing  to  reduction  to 
H2S.  Bi,  Se,  and  Te  also  inhibit  but  Hg  has  no 
effect.  The  method  is  discussed  in  relation  to  those 
of  Bougault  and  the  French  Codex  of  1937.  I'  acts 
catalytically,  affecting  only  the  rate  of  reaction, 
whilst  F',  Cl',  and  Br'  are  inactive.  J.  N.  A. 

Turbidimetric  determination  of  carbon  di¬ 
oxide.  P.  S.  Roller  and  G.  Ervin,  jun.  (Ind.  Eng. 
Chem.  [Anal.],  1939,  11,  150 — 153). — The  carbonate 
is  decomposed  by  boiling  •with  dil.  HC1,  the  H20 
vapour  is  removed  by  condensation,  the  liberated  C02 
is  flushed  out  with  air  into  aq.  Ba(OH)2,  and  the  pptd. 


BaC03  is  measured  in  a  Hellige  turbidimeter  (B., 
1935,  880).  A  blank  must  bo  run  before  each  series 
of  determinations.  For  >5  mg,  of  C02  the  average 
error  is  ±2-6%,  and  from  5  to  10  mg.  of  C02  it  is 
±3*2%.  Most  of  this  error  is  associated  with  the 
precision  of  the  turbidimeter,  which  is  ~±2-0%. 
Data  showing  the  effect  of  the  rate  of  air  flow  and 
[Ba(OH)2]  on  the  completeness  of  absorption  of  the 
C02,  and  the  effect  of  time  of  boiling  and  rate  of  air 
flow  on  the  completeness  of  its  evolution,  are  recorded. 

L.  S.  T. 

Recovery  of  platinum  used  in  the  determin¬ 
ation  of  potash.  M.  C.  Swisher  and  F.  F.  Hummel 
(Ind.  Eng.  Chem.  [Anal.],  1939,  11,  162 — 163). — 
H2PtCl6  in  the  wash  liquids  from  the  K  determinations 
is  pptd.  with  excess  of  NH4CL  The  NH4  and  K 
platinichlorides  are  added  as  they  accumulate  to  2 
1.  of  distilled  H20  and  25  c.c.  of  85%  HC02H  and 
kept  at  room  temp.  In  due  course  the  solution  is 
decanted,  the  residue  washed  free  from  Cl'  with  hot 
H20,  and  the  Pt  dissolved  in  HN03  +  HC1  in  the 
usual  way.  The  recovered  H2PtCl6  is  pure,  and  is 
diluted  to  p  1*1552  at  25°  to  give  a  10%  solution. 
The  Pt  obtained  by  HC02H  reduction  at  23 — 40° 
does  not  adhere  to  clean  glass.  Recovery  of  the  Pt 
is  practically  100%.  25  c.c.  of  85%  HC02H  will 
reduce  ~25  g.  of  R2PtCl6.  Reduction  of  PtCl0"  by 
HC02H  is  complete  in  a  few  min.  at  100°,  but  requires 
3 — 5  days  at  room  temp.  At  high  temp.,  soot-like 
Pt  which  adheres  to  glass  is  obtained.  The  Pt  should 
not  be  washed  with  EtOH  since  reduced  Pt  in  presence 
of  EtOH  and  air  deflagrates  with  the  production  of 
finely- divided  C.  L.  S.  T. 

Determination  of  potassium  chlorate. — See  B., 
1939,  373. 

New  reagent  for  sodium. — See  A.,  1939,  II,  177. 

Detection  of  sodium  carbonate  in  sodium 
hydrogen  carbonate. — See  B.,  1939,  373. 

Microchemical  detection  of  metals  of  the  first 
group  in  situ  without  previous  separation. 
B.  Berisso  (Mikrochem.,  1939,  26,  221 — 226). — Tests 
are  carried  out  on  a  microscope  slide  on  which  2—3 
drops  of  solution  are  smeared  in  four  parts.  One  part 
is  stirred  with  such  an  amount  of  HN03  as  adheres 
to  a  3-mm.  rod  and  1  drop  of  aq.  K2Cr04.  In  presence 
of  Ag,  red  rhombohedra  appear  after  a  few  sec.  and 
grow  with  increasing  velocity.  A  second  portion  is 
stirred  with  a  drop  of  Co  reagent  [Co(OAc)2  (1  part) 
and  NH4CNS  (2 — 3  parts)  dissolved  in  a  min.  of  dil. 
AcOH]  and  a  drop  of  dil.  HN03.  In  presence  of  Hg1 
blue  rhombic  micro-crystals  are  formed.  Pb  is 
detected  as  Cu  K  Pb  nitrite.  The  three  cations  can 
also  be  pptd.  as  chlorides,  which  are  separated  with 
hot  H20  and  aq.  NH3,  Ag  being  detected  micro¬ 
scopically  as  AgCl  or  as  Ag  Rb  Au  chloride.  Pb  can 
also  be  identified  microscopically  as  PbS04. 

J.  W.  S. 

Flame  spectrum  analysis.  T.  Torok  -(Z.  anal. 
Chem., .  1939,  116,  29 — 33). — A  flame  test  equal  in 
sensitivity  to  that  of  the  usual  Pt  wire  test  can  be 
obtained  by  adding  Zn  or  aq.  (NH4)2C03  to  the  HC1 
test  solution  in  a  crucible  and  allowing  the  flame  of 
a  Bunsen  burner  to  play  across  the  mouth  of  the 
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crucible.  Solid  particles  carried  by  the  gas  evolved 
impart  a  brilliant  colour  to  the  whole  flame. 
Sensitivities,  expressed  as  %  of  the  test  solution,  are 
Ba  0-03,  Sr  0-008,  Ca  0-004,  Na  0-00008,  K  0-04,  and 
Li  0-0005.  KOH  +  A1  can  replace  the  Zn  +  HC1  or 
HC1  +  carbonate,  but  in  this  case  the  sensitivity  of 
the  test  for  Ba,  Sr,  and  Ca  is  reduced.  The  effect  of 
the  more  important  anions  on  the  test  has  been 
investigated.  The  inhibiting  effect  of  P04777  on  the 
spectrum  of  the  alkaline  earths  can  be  partly  overcome 
by  adding  H2S04  to  the  test  solution.  An  aq.  solution 
containing  0-14%  coccinin,  0*0014%  dahlia- violet,  and 
0-7%  CuS04,5H20  forms  an  effective  light-filter  for 
detecting  Li*  in  presence  of  Na’  and  K*.  L.  S.  T. 

Use  of  fluorine  compounds  in  chemical  ana¬ 
lysis.  I.  Tananaev  and  S.  T  alipov  (Bull.  Acad. 
Sci.  U.R.S.S.,  1938,  S6r.  China,,  547 — 553). — For  the 
separation  of  Be  from  Ca  and  Mg  a  slight  excess  of 
NaF  is  sufficient;  for  separation  from  A1  and  Fe,  0-5 
and  1-5  g.  per  L,  respectively,  is  necessary. 

L.  J.  J. 

Ti trimetric  determination  of  magnesium.  G. 
Szamek  (Chem.  Weekblad,  1939,  36,  168— 169).— A 
neutral  solution  containing  <0-01%  MgO  is  pptd. 
with  an  excess  of  0*lN-Ba(OH)2  and  boiled.  0-In- 
ZnS04  solution  is  then  added  and  the  excess  of  ZnS04 
titrated  with  0*lN-Ba(OlI)2  solution  (thymolphthalein 
indicator).  S.  C. 

Polaro graphic  analysis  of  magnesium-ricli 
alloys. — See  B.,  1939,  391. 

Determination  of  magnesia  and  lime  in  cook¬ 
ing  salt. — See  B.,  1939,  373. 

Pyknometric  determination  of  lead  as  sul¬ 
phate.  W.  W.  Russell  and  J.  H.  A.  Harley, 
jun.  (Ind.  Eng.  Chem.  [Anal.],  1939,  11,  140—141).— 
The  pyknometric  method  of  analysis  described  pre¬ 
viously  (A.,  1938,  I,  95)  has  been  successfully  applied 
to  the  determination  of  Pb  as  PbS04  in  non-ferrous 
alloys.  With  alloys  containing  9-74%  and  78-87% 
of  Pb,  the  relative  errors  were  0-10  and  0-20%, 
respectively.  For  PbS04  and  other  dense  ppts. 
centrifuging  is  unnecessary.  L.  S.  T. 

Investigation  of  precipitation  processes,  in 
which  bismuth  and  lead  ions  take  part,  by 
means  of  the  corresponding  radioactive  isotopes. 
B.  Sagortschev  (Z.  anal.  Chem.,  1939, 116,  21 — 29). 
— The  behaviour  of  Pb”  in  pptns.  of  sparingly-sol.  Bi 
compounds  and  of  Bi‘”  in  pptns.  of  insol.  Pb 
compounds  has  been  investigated  by  means  of  Th-B 
and  Th-C,  Pptn.  of  Pb”  as  PbS04  is  incomplete  even 
in  0-OIn-HCI,  and  in  presenco  of  Bi”*,  hydrolysis  is 
complete  with  low  [HC1]  and  high  temp.  Pptn.  of  Pb” 
as  PbCr04  is  complete  in  [HC1]  >0*1n.,  but  weighable 
amounts  of  Bi’”  interfere  with  completeness  of  pptn. 
Weighable  amounts  of  Pb  interfere  with  the  hydrolysis 
of  Bi”’.  Pptn.  of  BiS  is  complete  even  in  1-5N-HC1. 
The  adsorption  effects  which  occur  in  these  pptns.  are 
discussed.  L.  S.  T. 

Iodometric  determination  of  copper.  Selec¬ 
tion  of  a  suitable  buffer  solution.  W.  R.  Crowell 
(Ind.  Eng.  Chem.  [Anal.],  1939,  11,  159—161 ;  cf.  A., 
1938,  I,  271). — The  equilibrium  between  KI,  CuS04, 
and  certain  buffer  solutions  at  25°  has  been  investi¬ 


gated.  In  buffer  solutions  of  HC02H,  PrOH,  and 
HF,  Cu11  complexes  similar  to  those  obtained  in  buffer 
solutions  of  AcOH  appear  to  be  formed.  The  lower¬ 
ing  of  the  %  reduction  of  Cu  at  a  given  initial  concn.  of 
Cu”,  I',  salt,  and  acid  depends  approx,  on  the  K  of  the 
acid,  but  this  lowering  is  governed  not  so  much  by 
as  by  the  concns.  of  acid  and  salt.  In  the  iodometric 
determination  of  Cu  in  presence  of  Fe  and  As  at  [Cu] 
and  [I7]  usually  employed,  satisfactory  end-points  in 
buffer  solutions  of  these  acids  with  a  pn  between  3-2 
and  4-0  can  be  obtained  without  the  use  of  CNS'  (cf. 
A.,  1935,  837)  when  max,  concns.  of  the  salt  of  the  acid 
are  >0-1 — 0*2m.,  0-6 — 0-7m.,  and  1-0 — 1-6m.  for 
acetate  and  propionate,  formate,  and  fluoride,  respec¬ 
tively.  When  Fe  is  present  alone  or  with  As, 
NH4HF2  solutions  are  preferable,  and  in  Fe-free 
solutions  containing  As  or  in  solutions  free  from  Fe  and 
As,  HC02H  is  preferable  to  AcOH  and  PrOH.  Results 
obtained  for  Cu  without  the  use  of  CNS7  in  HC02H 
buffers  containing  As  but  no  Fe  show  the  same 
accuracy  and  precision  as  those  obtained  with  addition 
of  CNS7.  When  CNS7  is  not  used  in  the  analysis,  the 
Na2S203  should  be  standardised  against  metallic  Cu. 

L.  S.  T. 

Separation  of  copper  and  zinc  with  sodium 
thiosulphate  in  the  analysis  of  brass. — See  B., 
1939,  389. 


Iodohydrargyrometry.  D.  M.  Quintela  (Rev. 
Soc.  Brasil.  Quim.,  1938,  7,  195 — 200). — In  the  titra¬ 
tion  of  HgCl2  with  KI,  the  correction  formula  N  = 
l-1063?i — 0-454  (?i  burette  reading,  N  corr.  val.)  may 
replace  Denig^s’  corrections.  F.  R.  G. 


Conductometric  studies.  I.  Mercuric  chlor¬ 
ide  and  sodium  thiosulphate  in  conductometric 
analysis.  J.  Kameoki  (Rocz.  Chem.,  1938,  18, 
585 — 599). — Discrepant  results  are  obtained  in  con¬ 
ductometric  titration  of  HgCl2  with  Na2S203  at  room 
temp.,  whilst  at  50°  the  results  agree  within  1  %.  The 
reaction  is  :  3HgCl2  +  2Na2S203  +  2H20  ->  Hg3S2Cl2 
+  2H2S04  +  4NaCl,  which  also  holds  at  room  temp., 
when  Na2S203  is  added  to  excess  of  HgCl2 ;  the 
[Na2S203]  is  then  determined  b}r  NaOH  titration  of 
the  H2S04  formed.  In  alkaline  solution  the  reaction 
HgO  +  2Na2S203  +  H20  ->  Na2[Hg(S203)2]  (I)  + 

2NaOH  is  quant,  at  room  temp.,  and  may  be  followed 
conductometrically.  Two  breaks  are  obtained  in  the 
titration  curve  of  Na2S303  by  HgCl2  (at  50°),  corre¬ 
sponding  probably  with  4Na2S203  +  2HgCl2  ->  2(1)  + 
4NaCl  and  2(1)  +  3HgCl2  +  4H„0  ->  Hg5S4Cl2  + 
4H2S04  +  4NaCl.  “  R.  T. 

Volumetric  determination  of  aluminium  using 
sodium  citrate.  A.  C.  Titus  and  M.  C.  Canxon 
(Ind.  Eng.  Chem.  [Anal.],  1939,  11,  137— 140).— The 
free  acid  in  the  solution  is  neutralised  with  NaOH 
[amount  required  found  by  titrating  an  aliquot 
with  NaOH  to  pkenolphthalein  (I)],  and  then  heated 
to  the  b.p.  with  aq.  Na  citrate.  When  cold,  the  acid 
liberated  is  titrated  with  NaOH  [(I)  +  thymol¬ 
phthalein].  The  [Al]  is  calc,  from  empirical  equations. 
The  method  is  applicable  to  solutions  containing 
150 — S10  mg.  A1203  in  absence  of  Fe.  L.  S.  T. 

Precipitation  of  manganese  as  crystalline 
sulphide,  by  means  of  hydrogen  sulphide  in 
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presence  of  hexamethylenetetramine.  E.  A. 
Ostroumov  (Zavod.  Lab.,  1938,  7,  1233—1237). — 
100  ml.  of  slightly  acid  aq.  Mn11  salt  containing  2  g.  of 
(CH2)6N4  and  filter-paper  pulp  are  saturated  with 
H2S  (15  min.  at  60°,  then  15  min.  at  100°,  cooling  to 
room  temp,  without  interruption  of  H2S),  and  the  ppt. 
of  cryst.  MnS  is  collected,  washed  with  slightly  alkaline 
3%  NH4N03,  dried,  and  ignited.  The  Mn  oxides  are 
dissolved  in  HC1,  and  Mn  is  determined  by  the  usual 
methods ;  Ca,  Mg,  Na,  and  K  do  not  interfere.  Alkali 
and  alkaline-earth  metals  are  determined  in  the 
filtrate  from  MnS,  which  is  evaporated  to  dryness  with 
HN03-H2S04,  and  the  residue  is  ignited,  and  weighed 
as  sulphate.  R.  T. 

Micro-determination  of  manganese  in  wine. — 
See  B.,  1939,  424. 

Use  of  the  persulphate  method  for  determin¬ 
ation  of  manganese  in  minerals,  slags,  and  ferro¬ 
manganese. — See  B.,  1939,  387. 

Photometric  micro -determination  of  iron. 
K.  Shinohara  (J.  Biochem.  Japan,  1939,  29,  57 — 79). 
— The  material  is  ashed  or  digested  with  H2S04- 
HC104  and  treated  to  give  a  solution  0-05n.  in  HC1  or 
H2S04  and  0-34n.  in  HN03 ;  if  P207""  is  present,  the 
solution  is  heated  at  100°  for  30  min.  The  solution 
(8  c.c.)  is  treated  with  5m-KCNS  (2  c.c.)  and  shaken 
for  20  sec.  with  m-CGHn*OH  (5  c.c.) ;  the  extinction 
coeff.  of  the  alcohol  layer  is  then  determined  within 
5  min.  The  application  of  the  method  to  yeast  and 
water  is  described.  F.  O.  H. 

Quantitative  separation  of  iron  from  copper 
and  manganese  and  the  determination  of  these 
elements.  P,  Spaou  and  M.  Niculescu  (Z.  anal. 
Chem.,  1939,  116,  119 — 123). — Fe  is  separated  as 
Fe203JflH20  from  Cu"  and  Mn"  by  a  double  pptn. 
with  C5H6N  (cf.  A.,  1936,  952),  the  Cu  is  pptd.  in  the 
combined  filtrates  as  Cu(C6HBN)4Cr207  (A.,  1939,  I, 
218),  and  then  the  Mn  as  MnNH4P04,H20  (A.,  1931, 
453)  by  double  pptn.  to  free  it  from  CrO/'.  Test  data 
are  recorded.  The  method  is  suitable  for  Mn-Fe-Cu 
alloys,  and  is  quicker  than  those  usually  employed. 

L.  S.  T. 

Deterioration  of  ferrous  sulphate  and  ascorbic 
acid  solutions.  H.  W.  Tomski  and  L.  S.  Waller 
(Pharm.  J.,  1939,  142,  239 — 241). — Solutions  of 
FeS04  in  dil.  H2S04  and  other  acids  deteriorate  about 
1  %  per  week ;  after  the  addition  of  glucose  0*6 — 0*8% 
per  week.  The  rate  of  deterioration  of  ascorbic  acid 
solutions  inversely  oc  concn.  4  mg.  per  100  c.c.  dis¬ 
appeared  completely  in  3J  hr.,  800  mg.  per  100  c.c.  in 
30  days.  Deterioration  in  urine  was  slower  than  in 
H20.  C.  A.  K. 

Centigram  (semi-micro- )analysis  of  minerals. 
VI.  Determination  of  iron,  sulphur,  and  copper 
in  chalcopyrite.  W.  Janczak  (Rocz.  Chem.,  1938, 
18,  563 — 566). — An  economy  of  90%  in  reagents,  and 
of  70%  in  time,  is  claimed  for  the  eg.,  as  compared 
with  the  ordinary,  method.  R.  T. 

Volumetric  analysis  by  means  of  thiocarb- 
amide.  I.  Titration  of  chromates  in  presence 
of  interfering  elements.  C.  Mahr  and  H.  Ohle 
(Angew.  Chem.,  1939,  52,  238 — 239). — Chromates, 
acidified  with  H2S04  and  in  presence  of  KI  and  starch, 


are  titrated  with  0*1n-CS(NH2)2  until  the  blue  I-starch 
colour  persists.  Details  of  the  method,  which  is 
applicable  in  presence  of  small  amounts  of  Mo,  V,  W, 
Fe,  Ni,  Co,  Zn,  Mn,  Al,  Cd,  Bi,  Pb,  Cl',  SO/',  and  CIO/, 
are  given.  CIO/,  NO/,  S20/',  CN',  CNS',  and 
H2C204  interfere  with  the  method.  C.  R.  H. 

Retention  of  alkalis  by  the  metal  hydroxides 
of  the  chromium  group.  P.  N.  Raikov  (Z.  anal. 
Chem.,  1939,  116,  39 — 40). — As  in  the  case  of  NH3 
(A.,  1938,  I,  98),  the  Na  retained  when  Cr*”  is  pptd. 
with  NaOH  is  chemically  combined  with  partly- 
dehydrated  Cr  hydroxide  to  form  a  sparingly- sol. 
compound  of  the  type  0H’Cr202(Cr203)n*0Na.  On 
treatment  with  aq.  NH4C1  the  Na  is  replaced  by  NH4 
giving  the  corresponding  NH4  compound,  which 
liberates  NH3  with  C02,  L.  S.  T. 

Determination  of  chromium  in  aluminium. — 
See  B.,  1939,  391. 

Potentiometric  analysis  of  ferrochrome,  of 
chromium,  iron,  and  molybdenum  in  a  sample, 
and  of  chromium-molybdenum  steel. — See  B., 
1939,  388. 

Potentiometric  analysis  of  ferromolybdenum. 
—See  B.,  1939,  388. 

Gravimetric  determination  of  zirconium  by 
means  of  sodium  p-aminophenylarsinate 
(atoxyl).  R.  Chandelle  (Bull.  Soc.  chim.  Belg,, 
1939,  48,  12—32 ;  cf.  A.,  1938, 1,  327).— In  0*5x-HCl, 
Zr"”  gives  a  voluminous,  white  ppt.  with  atoxyl  (I). 
The  limiting  sensitivity,  0*75  pg.  of  Zr,  is  little  affected 
by  the  presence  of  excess  of  Fe,  Zn”,  Cr”‘,  Ni”,  Co”, 
Mn”,  Al”',  Cu”,  Ca"  or  Mg".  Pptn.  of  Zr  is  complete 
in  HC1  of  concn.  >  x.,  and  can  be  used  for  the  gravi¬ 
metric  determination  of  Zr.  The  ppt.  is  washed  with 
0*5n-HC1  and  H20,  and  then  converted  into  Zr02  as 
described  previously  (A.,  1937,  I,  634)  for  the  corre¬ 
sponding  methylarsinate.  Data  showing  that  the 
separation  from  Zn,  Mn,  Cr,  Ni  and  Co,  Al,  Cu,  or  Ca 
and  Mg  is  quant,  are  recorded,  and  applications  to 
Cu-Zr  and  Al-Zr  alloys,  and  Fe-Zr,  are  described. 
In  presence  of  Ti,  Zr  is  pptd.  by  NH3  in  presence  of 
H202  before  the  pptn.  with  (I),  and  small  amounts  of 
Ti  in  the  ignited  Zr02  must  be  corr.  for  colorimetrically. 
Fe”'  must  first  be  removed  by  extraction  with  Et20, 
and  the  Zr02  corr.  for  its  Fe  content.  Under  certain 
conditions,  a  compound  of  (I)-Fe-Zr  appears  to  be 
formed.  L.  S.  T. 

Electrolytic  determination  and  separation  of 
bismuth.  I.  Determination  and  separation  in 
chloride  solution.  F.  G.  Kxy- Jokes  (Analyst, 
1939,  64,  172 — 175). — Using  Pt  gauze  electrode  and 
either  Lindsey  and  Sand’s  HgCl2  auxiliary  electrode 
(A.,  1934,  620)  or  Brown’s  wire  electrode  (A.,  1926, 
483)  Bi  is  deposited  from  Cl'  solution  provided  that 
H2C204  is  added  to  the  electrolyte.  Bi  may  also  be 
determined  in  presence  of  Pb  and  Sn  and  therefore  in 
ternary  alloys  of  the  three  metals.  E.  C.  S. 

Volumetric  determination  of  iridium  in  pres¬ 
ence  of  Co11,  Ni11,  Crm,  and  Bi111.  A.  A.  Grun- 
berg  and  N.  N.  Katz  (Bull.  Acad.  Sci.  U.R.S.S.,  1938, 
S6r.  Chim.,  941—947). — Irm  present  as  [IrCl6]'" 
may  be  titrated  with  KMn04,.  and  IrIV  present  as 
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IrCl6]"  with  Fe11.  From  the  redox  potentials  the 
Matter  titration  should  give  slightly  low  results.  The 
accuracy  of  both  titrations  is  markedly  influenced  by 
the  presence  of  salts  of  Co11,  Ni11,  Crin,  and  BiIir. 

F.  J.  G. 

Application  of  organic  redox  systems  to 
chemical  analysis.  V.  Detection  of  traces  of 
osmic  acid.  L.  Kulberg  (J.  Gen.  Chem.  Russ., 

1938,  8,  1139 — 1142). — 0-8  ml.  of  acetate  buffer  at  pH4 
and  0  1  ml.  of  reagent  are  heated  for  15  min.  with  0*1 
ml.  of  the  solution  being  tested.  The  min.  detectable 
amounts  of  0s04  are  as  follows,  with  different 
reagents  :  leuconitrobrilliant-green  5,  leucomalachite- 
green  0-5,  leuconitromalachite-green  (all  0*1%  in  5% 
H2S04)  0-03,  1%  benzidine  in  EtOH  1,1%  o-tolidine 
in  EtOH  0*003, 0-05%  2>-CcH4(NMe2)2  in  COMe2  0*005, 
and  0*2%  phenolphthalein  in  EtOH  0*002  gg. 

R.  T. 

Thermostat.  T.  H.  Laby  and  Y.  D.  Hopper 
(Nature,  1939,  143,  240). — An  electrical  arrangement 
for  keeping  apparatus  at  a  const,  temp,  within  0*002°, 
without  the  necessity  of  insulation  or  surrounding  with 
a  circulating  liquid,  is  described  and  illustrated. 

L.  S.  T. 

Stroboscopic  revolution  counter  for  calori¬ 
meters.  M.  P.  Micheev  (Zavod.  Lab.,  1938,  7, 
1319). — A  device  for  measuring  rate  of  stirring  is 
described.  R.  T. 

New  method  for  determining  specific  heats  at 
extremely  low  temperatures.  H.  B.  G.  Casimir, 
W.  J.  de  Haas,  and  D.  de  Klerk  (Physica,  1939,  6, 
255 — 261). — The  difficulty  of  supplying  a  known 
quantity  of  heat  to  a  paramagnetic  salt  to  give  a 
homogeneous  temp,  distribution  can  be  overcome  by 
making  use  of  the  hysteresis  of  the  salt.  Preliminary 
data  are  recorded  for  Fe  NH4  alum.  L.  J.  J. 

Fillings  for  the  sheaths  of  mercury-in-steel 
thermometers.  R.  P.  Donnelly  (Chem.  and  Ind., 

1939,  285). — If  the  use  of  Hg  is  impracticable,  a  paste 

of  3  parts  of  graphite  in  2  of  lubricating  oil  is  very 
satisfactory.  D.  F.  R. 

Sensitivity  threshold  of  a  gas  radiometer. 
K.  Vulfson  (Compt.  rend.  Acad.  Sci.  U.R.S.S.,  1938, 
21,  224 — 227). — Theoretical.  A  gas  radiometer, ,  of 
no  matter  what  design,  cannot  attain  the  sensitivity 
claimed  by  Hayes  (Rev.  Sci.  Instr.,  1936,  [ii],  7,  202). 

A.  J.  M. 

Sensitivity  threshold  of  a  gas  radiometer. 
M.  L.  Veingerov  (Compt.  rend.  Acad.  Sci.  U.R.S.S., 
1938,  21,  228). — An  error  in  calculation  in  a  previous 
paper  (cf.  A.,  1937,  I,  151)  is  acknowledged. 

A.  J.  M. 

Lithium  fluoride-quartz  achromatic  lenses. 
D.  C.  Stockbarger  and  C.  H.  Cartwright  (J.  Opt. 
Soc.  Amor.,  1939,29,  29 — 31). — The  optical  consts,  of 
LiF  are  compared  with  those  of  fluorite  and  quartz, 
and  it  is  shown  that  quartz-LiF-quartz  triplets  can  be 
used  as  achromatic  combinations  between  XX  1800 — 
14,000  a.  F.  J.  L. 

Achromatic  lenses  employing  lithium  fluoride 
and  fused  quartz.  B.  K.  Johnson  (Nature,  1939, 
143,  376). — The  val.  of  synthetic  cryst,  LiF  as  optical 
material  is  emphasised.  A  lens  system  combining 


LiF  and  fused  quartz  and  giving  complete  achromat¬ 
ism  over  the  range  5461 — 2749  a.  has  been  designed. 

L.  S.  T. 

Photo-electric  nephelometer  for  chemical  etna- 
lysis.  B.  N.  Singh  and  N.  K.  A.  Rao  (Proc.  Indian 
Acad.  Sci.,  1939,  9,  A,  78 — 85). — Constructional  and 
operational  details  are  given  of  a  new  type  of  nephelo¬ 
meter  which  has  an  accuracy  of  ±2*4%.  Several 
applications  of  the  apparatus  are  described. 

W.  R.  A. 

Simple  method  of  preparing  Y-ray  photo¬ 
micrographs  of  polished  surfaces,  using  a 
camera  obscura.  L.  Y.  Altschuler  and  Y.  A. 
Tzukerman  (Zavod.  Lab.,  1938,  7,  1279 — 1283).— 
Apparatus  is  described.  R.  T. 

Colour  temperature-candlepower  character¬ 
istic  of  tungsten  lamps.  K.  S.  Weaver  and  H.  E. 
Hussong  (J.  Opt.  Soc.  Amer.,  1939,  29,  16 — 19). — 
The  form  of  the  c.p.-colour  temp,  relation  of  W  lamps 
is  independent  of  size  and  construction ;  the  average 
relation  for  20  different  lamps  is  given  by  logI0  c.p.  = 
A  -  13,000/T  +  2*061  x  106/T2  {A  is  a  const, 
depending  on  the  size  of  the  source).  Exponential 
forms  are  useful  in  studying  changes  in  lamp  character¬ 
istics  with  temp.,  and  are  of  the  form  c.p.i/c.p.0  = 
10n.350(i/ra-im>#  p.  J.  L. 

Measurement  of  activation  and  decay  of 
luminescent  zinc  silicate.  N.  C.  Beese  (J.  Opt. 
Soc.  Amer.,  1939,  29,  26 — 28). — A  transmission  phos- 
phoroscope  consisting  of  a  glass  cjdinder,  which  can  be 
rotated  at  various  speeds,  and  coated  on  the  outside 
with  a  uniform  layer  of  the  luminescent  material,  is 
illuminated  by  a  window  lamp  with  light  of  X  2537  a. 
The  phosphorescent  light  is  measured  with  a  small  Cs 
photo-cell  placed  in  the  cylinder  and  as  near  to  it  as 
possible.  Activation  of  Zn  silicate  (willemite)  is 
complete  in  0*01  sec.,  and  the  time  of  decay  is  <10" 5 
sec.  for  the  fluorescence  component  which  contributes 
|  of  the  luminescence.  F.  J.  L. 

Principles  of  cryoscopy  and  construction  of  a 
cryoscopic  apparatus.  Y.  Doucet  (Compt.  rend., 
1939,  208,  577 — 579). — In  the  apparatus  described  the 
difference  of  the  equilibrium  temp,  of  large  amounts  of 
ice  in  contact  with  the  solution  and  with  H20  is 
measured  with  a  thermocouple.  Concns.  are  deter¬ 
mined  interferometrically.  A.  J.  E.  W. 

Measurement  of  current  density.  B.  N.  Kaba¬ 
nov  (J.  Appl.  Chem.  Russ.,  1938, 11,  1424 — 1425). — 
A  method  is  described.  R.  T. 

Simple  hydrogen  electrode  outfit.  W.  H. 
Hall  (Ind.  Eng.  Chem.  [Anal.],  1939, 11,  158). — The 
apparatus  described  and  illustrated  is  suitable  for  the 
accurate  determination  of  [H'j  of  buffer  solutions. 

L.  S.  T. 

Glass  electrodes.  M.  Deribere  (Bull.  Assoc. 
Chim.  Suer.,  193S,  55,  3 — 26). — The  glass  electrode 
gives  pa  vals.  of  high  precision  over  a  very  wide  range, 
as  it  is  unaffected  by  strong  acids  or  by  oxidising  or 
reducing  agents.  J.  H.  L. 

Use  of  the  glass  electrode  at  temperatures  up 
to  100°.  R.  G.  Humphreys  (Chem.  and  Ind.,  1939, 
281 — 282). — For  work  at  100°  a  smaller  and  more 
robust  glass  bulb  is  attached  permanently  to  the  flask 
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containing  the  liquid  to  be  examined.  The  connexion 
from  the  bulb  to  the  HgCl  half-cell  is  made  through  a 
long  tube  so  that  the  liquid  junction  may  be  kept  at 
room  temp.  The  side  arms  of  the  half- cells  are  filled 
with  agar-KCl  jelly,  which  keeps  for  several  months. 
An  electrometer  valve  potentiometer  is  used.  Calibra¬ 
tion  is  effected  by  means  of  phosphate  buffers.  The 
glass  electrode  deviates  from  the  H2  electrode  at 
elevated  temp,  and  a  calibration  curve  must  be  made, 
the  cell  being  maintained  at  100°  for  48  hr.  to  ensure 
const,  results.  D.  F.  R. 

Apparatus  for  the  determination  of  hydrogen 
ion.  W.  J.  Pullar  (Pharm.  J.,  1939,  142,  384). — 
The  apparatus,  which  is  inexpensive  and  is  accurate  to 
0-002  unit,  consists  of  a  HgCl  half-cell  and  glass 
electrode,  a  metre  bridge,  a  valve  millivoltmeter,  and 
a  null-point  indicator.  L.  S.  T. 

Counter  tube  investigations  with  a  coincidence 
amplifier  of  variable  resolving  power.  E.  Weber 
(Naturwiss.,  1939,  27,  134). — Apparatus  is  described 
for  amplifying  coincidences  so  that  a  resolving  power 
for  double  coincidences  of  10~4 — 10~7  sec.  is  attained. 
Counter  tubes  filled  with  different  substances  have  a 
max.  possible  resolving  power  dependent  on  the  size 
and  filling  of  the  counter.  The  most  important 
advantage  of  the  amplifier  is  the  fact  that  the  resolving 
power  is  a  const,  of  the  amplifier  alone.  A.  J.  M. 

Scaling  circuits  in  recording  random  counts. 
H.  Lifschutz  and  O.  S.  Duffendack  (Physical  Rev., 
1939,  [ii],  55,  412 — 413). — The  function  of  a  scaling 
circuit  in  changing  the  random  distribution  of  pulses 
into  one  in  which  the  time  intervals  between  pulses  are 
more  nearly  equal,  before  feeding  the  pulses  to  the 
mechanical  recorder,  is  of  great  importance  for  the 
reduction  of  the  counting  losses  in  the  mechanical 
recorder.  This  is  discussed,  and  illustrated  by 
numerical  data.  N.  M.  R. 

Electric  counter  for  thin-section  analysis. 
C.  S.  Hurlbut,  jun.  (Amer.  J.  Sci.,  1939,  237,  253 — 
261). — In  the  counter  described,  six  minerals  can  be 
measured  and  recorded  at  one  time  by  the  Rosiwal 
method.  The  time  taken  is  <  half  that  required  by 
other  methods  of  micrometric  measurement. 
Measurements  of  the  plagioclase,  quartz,  biotite,  and 
hornblende  in  a  tonalite  from  Elsinore,  California,  are 
given  in  illustration  of  the  method.  L.  S.  T. 

Automatic  measuring  device  for  liquids. 
Ritterhoff  (Chem.-Ztg.,  1939,  63,  217).— An  auto¬ 
matic  pipette  with  stop- cock  and  vac.  filling  for 
measuring  out  all  types  of  liquids  in  routine  analyses  is 
described  and  illustrated.  L.  S.  T. 

Simplified  combustion  pipette.  G.  H.  Nelson, 
H.  D.  Weihe,  and  D.  F.  J.  Lynch  (Ind.  Eng.  Chem. 
[Anal.],  1939,  11,  169 — 170). — A  modification  of  the 
usual  type  of  slow- combustion  pipette  for  the  analysis 
of  mixtures  of  hydrocarbons  and  N2  is  described  and 
illustrated.  The  Pt  heating  coil  is  located  in  a  tube  of 
comparatively  small  area  and  can  be  easily  removed 
and  replaced.  0-91 — 2-67%  of  CH4  is  left  after  4 
passages  of  this  gas  +  0*  over  the  Pt  spiral. 

L.  S.  T. 

Improved  gas  analysis  apparatus  employing  a 
simplified  automatic  absorption  pipette.  C.  M. 


Blair  and  J.  H.  Purse  (Ind.  Eng.  Chem.  [Anal.], 
1939, 11,  166 — 168). — In  the  apparatus  described  and 
illustrated  the  absorbent  is  sprayed  through  the  gas 
until  absorption  is  complete  by  means  of  a  push-pull 
air  pump.  With  alkaline  pyrogallol  as  absorbent  the 
02  in  100  c.c.  can  be  removed  completely  in  2  min. 
No  attention  is  required  during  absorption,  and 
reagents  which  hitherto  have  been  regarded  as  too 
slow  in  their  action  can  be  used.  L.  S.  T. 

Density  determination  in  small  amounts  of 
liquid  with,  the  micro-buoyancy  balance.  E. 
Eigenberger  (Mikrochem.,  1939,  26,  264 — 272). — 
The  apparatus  comprises  a  small  pipette  on  the  inner 
wall  of  which  is  fused  a  glass  thread  serving  as  a  spring 
balance  and  canying  a  hollow  horizontal  float  contain¬ 
ing  a  small  Fe  granule  which  serves  as  a  rider.  The 
balance  is  adjusted  to  the  zero  position  in  the  liquid 
under  test  by  movement  of  the  rider.  The  position  of 
the  latter  is  determined  either  by  adjusting  it  with  an 
a.c.  magnet  operated  by  a  micrometer  screw,  or  by 
visual  observation.  Calibration  is  effected  with 
liquids  of  known  d .  The  apparatus  is  suitable  for  use 
with  volatile  liquids  and  for  consecutive  measure¬ 
ments  on  flowing  liquids,  e.g .,  during  fractional  vac. 
distillation.  J.  W.  S. 

Universal  potash  bulb.  V.  M.  Galak  (Zavod. 
Lab.,  1938,  7,  1316—1317).  R.  T. 

Wash-bottle.  V.  M.  Galak  (Zavod.  Lab.,  1938, 
7,  143S— 1440).  R.  T. 

Viscosimeter.  M.  G.  Schicher  (Zavod.  Lab., 
1938,  7,  1440).  R.  T. 

Use  of  a  new  drop-test  plate  for  examin¬ 
ation  under  extreme  conditions  of  ptl  and  rH. 
M.  Deribere  (Ann.  Chim.  Analyt.,  1939,  [iii],  21, 
63 — 66). — The  plate  contains  9  holes  in  which  the 
behaviour  of  a  drop  of  solution  can  be  examined  under 
9  combinations  of  conditions  of  acidity,  alkalinity, 
neutrality,  reduction,  and  oxidation.  Examination 
under  these  conditions  in  daylight  and  under  ultra¬ 
violet  light  frequently  gives  colours  etc.  which  serve  for 
identification.  The  behaviour  of  methylene-blue, 
fuchsin,  rhodaruines,  flavin,  naphthionic  acid,  etc.  is 
described.  L.  S.  T. 

Apparatus  for  rapid  and  accurate  determin¬ 
ation  of  low  osmotic  pressures.  J.  Bourdillon 
(J.  Biol.  Chem.,  1939,  127,  617— 625).— With  the 
apparatus  described,  J7  of  0-2  c.c.  of  protein  solution 
can  be  determined  in  >8  hr.  at  room  temp,  without 
having  to  correct  for  sp.  gr.  and  capillarity  or  deter¬ 
mine  the  final  concn.  of  the  solution.  The  mol.  wt.  of 
haemoglobin  determined  in  0*1S6%  solutions  in  M./30 
Sorensen’s  phosphate  buffer  at  pa  6-8  at  21°  was 
71,000  as  compared  with  68,000,  the  accepted  val.  in 
these  conditions.  F.  H. 

Clerici  solution  for  the  determination  of 
specific  gravity  of  small  mineral  grains.  R,  H. 
Jahns  (Amer.  In,  1939,  24,  116— 122).— Advant¬ 
ages  of  the  use  of  this  solution  are  described.  The 
p-7j  curve  at  21°  for  a  solution  containing  equal  parts 
of  T1  formate  and  malonate  is  linear.  Curves  showing 
the  effect  of  temp,  on  r,  and  on  p  are  also  reproduced. 
The  method  outlined  for  the  determination  of  the  p 
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of  separate  grains  is  almost  as  accurate  as  and  quicker 
than  pyknometric  methods.  L.  S.  T. 

Dialysis  through  cellulose  membranes.  W. 
Nowatke  (Rocz.  Chem.,-1939,  19,  135 — 141). — The 
permeability  of  viscose  cellulose  membranes  of  the 
type  of  Cellophane  has  been  determined.  R.  T, 

[Apparatus  for]  purification  of  mercury. — See 
B.,  1939,  390. 

Increasing  the  portability  of  the  Bausch  and 
Lomb  dust  counter.  L.  Silverman  and  C.  R. 
Williams  (J.  Ind.  Hyg.,  1939,  21,  67— 71).— A 
modification  of  the  Bausch  and  Lomb  dust  counter 
(B.,  1938,  594)  is  described,  making  the  instrument 
smaller  and  more  compact,  without  altering  its 
efficiency.  The  case  is  fitted  with  a  lighting  outfit  for 
counting  in  the  field.  E.  M.  K. 

High-speed  centrifuging.  J.  W.  Beams  (Rev. 
Mod.  Physics,  1938, 10,  245 — 263). — A  review  dealing 
with  the  experimental  technique  of  the  Svedberg,  air- 
driven,  vac.  type  air-driven,  steam  and  electrically 
driven,  tubular,  vac.  type,  and  the  axially  magnetic 
suspended  centrifuges.  The  theory  of  sedimentation 
in  ideal  dil.  solutions  is  also  discussed.  The  applica¬ 
tions  of  centrifuging  to  the  determination  of  the  mol. 
wts,  of  proteins  and  other  compounds  of  high  mol.  wt., 
the  concn.  and  purification  of  biological  material,  and 
the  study  of  the  living  cell  are  described.  The  separa¬ 
tion  of  gases  and  vapours  by  the  centrifuge  is  also 
considered  from  the  theoretical  and  practical  points  of 
view.  A.  J.  M. 

Apparatus  for  producing  drops  of  exactly 
equal  size.  L.  Hansen  and  K.  Wuleert  (Biochem. 
Z.,  1939,  300,  328—330). — A  simple  apparatus  some¬ 
what  similar  to  the  Rehberg  micro-burette  is  described. 

W.  McC. 

Over-pressures  in  ebulliometers .  A.  Zmac- 
zynski  (Rocz.  Chem.,  1938,  18,  920 — 923). — Over¬ 
pressures  need  not  be  taken  into  account  except  for 
direct  measurements,  and  even  then  only  when  the 
accuracy  of  temp,  measurement  is  >0*001°.  R.  T. 

Siphon  with  indicating  meniscus  and  streng¬ 
thened  inlet  and  outlet  arms.  Anon.  (Chem.- 
Ztg.,  1939,  63,  161).* — The  siphon  is  of  glass  and  the 
outlet  arm  is  double-walled ;  the  jacket  so  formed 
communicates  with  the  siphon  tube  just  above  the 
outlet  cock  so  that  the  meniscus  in  the  jacket  shows 
the  level  of  the  liquid.  The  curve  of  the  other  arm  is 
also  double- walled  for  strength.  A.  B.  M. 

Separation  of  liquid  mixtures  by  combined 
thermo-diffusion  and  thermo-siphon  action. 
H.  Korsching  and  K.  Wirtz  (Naturwiss.,  1939,  27, 
110). — Tho  method  previously  described  (Clusius  et  al ., 
A.,  1938,  I,  539)  has  been  applied  to  the  separation 
of  mixtures  of  CGH14  and  CC14,  and  of  C6HG  and  PhCl. 
An  electrically  heated  wire  or  a  Cu  tube  heated  with 
oil  was  used  as  the  hot  surface,  and  a  glass  tube  as  the 
cold  surface.  The  extent  of  separation  under  different 
conditions  was  investigated.  The  method  may  give 
rise  to  the  more  quant,  investigation  of  the  combined 
action  of  thermal  diffusion  and  thermal  siphon  action, 
making  it  possible  to  determine  the  coeff.  of  thermal 
diffusion  for  liquids.  A.  J.  M. 


Performance  of  gravimetric  analyses  by  direct 
precipitation  in  Jena  filter  crucibles.  G.  G. 

Longinescu  (Rocz.  Chem.,  1938, 18,  688 — 690). — The 
ppt.  is  pptd.,  washed,  dried,  and  weighed  in  the  same 
sintered  glass  crucible.  R.  T. 

Arrangement  for  dissolution  of  small  amounts 
of  substance  in  the  hot  at  constant  volume.  H. 
Ballczo  (Mikrochem.,  1939,  26,  252— 254).— The 
lower  portion  of  a  micro-crucible  is  heated  on  a  water- 
bath  whilst  the  upper  part  is  cooled  by  a  metal  coil 
wound  around  the  outside  of  the  crucible.  Cooling- 
H20  is  fed  to  the  coil  through  a  const. -pressure  device. 
Substances,  e.g .,  crusts  of  salts  or  ppts.,  adhering  to 
the  walls  of  the  crucible  can  be  dissolved  in  10 — 20 
min.  in  a  definite  vol.  of  liquid,  or  solutions  can  be 
warmed  for  a  long  time  without  change  in  vol. 

J.  W.  S. 

Device  for  washing  precipitates  with  the 
filtrate.  H.  Ballczo  (Mikrochem.,  1939,  26,  250 — 
251). — The  filtrate  receiver  of  a  vac.  filtration  appara¬ 
tus  is  constricted  and  graduated  at  the  lower  end,  which 
terminates  in  a  tap.  The  receiver  is  connected  to  the 
vac.  pump  through  a  three-way  tap  to  simply  the 
admission  of  air  to  the  vessel  and  removal  of  filtrate 
through  the  lower  tap.  The  solution  under  filtration 
is  fed  to  the  filter  by  suction.  The  apparatus  can  be 
used  on  both  macro-  and  micro-scales  for  washing 
ppts.  with  the  filtrate,  and  also  permits  the  use  of 
exact  amounts  of  washing  liquids.  J.  W.  S. 

Use  of  silica  cotton  in  filter  crucibles.  W.  W. 
Russell  and  J.  H.  A.  Harley,  jun.  (Ind.  Eng.  Chem. 
[Anal.],  1939,  11,  168).— Si02  cotton  is  a  suitable 
material  for  the  filtering  mats  in  Gooch  crucibles,  and 
retains  CuCNS,  PbS04,  AgBr,  AgCl,  and  Ni  dimethyl- 
glyoxime.  It  does  not  sinter  below  800°,  and  is  more 
resistant  chemically  and  less  hygroscopic  than  resist¬ 
ance  glasses  or  asbestos.  For  a  20-ml.  crucible  only 
50  mg.  are  required.  Gooch  crucibles  prepared  with 
Si02  cotton  have  most  of  the  advantages  of  a  sintered- 
glass  filter  crucible,  and  ean  be  used  at  higher  temp. 

L.  S.  T. 

Apparatus  with  Jena  glass  filter  discs  for 
extraction,  filtration,  and  gas-washing.  P.  H. 
Prausnitz  (Chem.-Ztg.,  1939,  63,  185 — 188). — 

Applications  of  the  glass  filter  discs  are  described,  and 
arrangements  of  apparatus  for  ordinary  and  auto¬ 
matic  filtration,  extraction  of  solids,  gas-washing,  and 
dispersion  of  gases  in  liquids  are  illustrated  and 
discussed.  L.  S.  T. 

Micro-separations  by  chromatographic  ad¬ 
sorption  on  blotting  paper.  W.  G.  Brown 
(Nature,  1939, 143,  377 — 37S). — White  blotting  paper 
or  filter-paper  is  placed  between  two  pieces  of  plate 
glass,  the  upper  of  which  has  a  hole  at  its  centre.  The 
test  solution,  followed  by  the  developing  solution,  is 
introduced  through  this  hole,  when  the  components  of 
the  solution  travel  outward  in  concentric  zones,  which 
can  be  examined  by  suitable  physical  or  chemical 
methods.  The  pigments  of  green  leaves  can  be  readily 
separated  in  this  way  from  CS2  solution  and  the  same 
developing  solvent.  For  >  a  few  mg.  of  substances 
the  method  is  preferable  to  using  a  micro-Tswett 
column.  L.  S.  T. 
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Stirring  arrangement  for  micro-analytical 
purposes.  H.  Ballczo  (Mikrochem.,  1939,  26, 
248 — 249). — The  crucible  is  fixed  in  a  glass  tube, 
perforated  towards  the  lower  end  and  ending  in  a  glass 
rod  carrying  vanes.  The  device  is  arranged  in  an 
outer  vessel  so  that  injection  of  water  or  gas  causes 
rotation,  stirring  being  effected  by  a  fixed  glass  rod 
dipping  into  the  crucible.  Stirring  is  accompanied  by 
cooling  or  heating  according  as  cold  H20,  compressed 
air,  or  steam  is  used  as  motive  power.  J.  W.  S. 

Flask  for  efficient  stirring.  A.  A.  Morton 
(Ind,  Eng.  Chem.  [Anal.],  1939,  11,  170). — Vertical 


creases  in  the  sides  of  a  round-bottomed  flask  markedly 
increase  the  efficiency  of  agitation  of  any  solids  present 
and  prevent  the  formation  of  belts  or  layers.  Agita¬ 
tion  of  the  solid  or  slurry  increases  as  the  velocity  of 
rotation  is  increased.  L.  S.  T. 

Life  and  work  of  Ernest  Solvay.  R.  Etienne 
(Bull.  Soc.  chim.,  1939,  [v],  6,  405—421). 

Development  of  Stahl's  phlogiston  theory. 
P.  Walden  (Rocz.  Chem.,  1938,  18,  870 — 881). — 
Historical.  R.  T. 


Geochemistry. 


Instability  of  the  ozone  layer  at  sunrise  and 
sunset  and  the  problem  of  determination  of  the 
height  of  the  ozone  layer.  I.  Chvostikov  and  N. 
Erschova  (Compt.  rend.  Acad.  Sci.  U.R.S.S.,  1938, 
20,  659 — 662). — During  the  daytime  03is  decomposed 
by  solar  rays  according  to  03  +  /tv  ->  02  +  0,  leading 
to  a  temporary  loss  in  the  03  content  of  the 
atm.  After  sunset  rays  of  frequency  v  are  absent 
and  the  reverse  process  therefore  occurs  with  the 
production  of  03.  This  temporary  loss  of  03  content 
between  sunrise  and  sunset  is  discussed  in  connexion 
with  the  “  Umkehr-Effekt  ”  and  the  effect  observed 
by  Rodionov  et  al  (cf.  A.,  1938, 1,  384).  W.  R.  A. 

Western  Pacific  Ocean.  I.  Composition  of 
oceanic  salt.  Y.  Miyake  (Bull.  Chem.  Soc.  Japan, 
1939,  14,  29 — 35). — Quant,  analyses  of  samples  of 
oceanic  salt  from  different  parts  of  the  W.  Pacific 
Ocean  near  Japan  give  the  following  average  com¬ 
position  :  Cl',  55*359±0*033;  Br',  019;  C03",  0*20 ; 
S04",  7*752±(M)22;  Ca*\  1-23i±0-005;  Mg*,  3*752± 
0*015 ;  Na\  30*468±0*09 ;  K,  l-057±0-037%.  The 
vals.  agree  closely  with  those  for  salt  from  the  E. 
Pacific  and  are  similar  to  those  for  the  world’s  average, 
Na’  and  K*  being  slightly  lower  while  Cl'  and  Mg**  are 
slightly  higher.  Fluorescein  and  starch  were  used  as 
indicator  in  determining  Cl'  by  AgN03.  F.  H. 

Biological  survey  of  Okanagan  lake,  British 
Columbia.  W.  A.  Clemens,  D.  S.  Rawson,  and 
J.  L.  McHugh  (Fish.  Res.  Bd.,  Canada,  Bull.  56, 
1939,  70  pp.). — In  physical  and  chemical  features  this 
lake  is  comparable  with  Lake  Constance,  Switzerland. 
Dissolved  02  (data  given)  is  plentiful  from  surface  to 
bottom  with  <70%  saturation.  Temp.,  [02],  and 
[N2]  indicate  a  lake  of  extreme  oligo trophic  type.  At 
the  surface,  pn  is  8-0 — 8*2,  at  15  m.,  7*9 — 8*0,  and  at 
100  m.,  7*8.  An  analysis  of  the  surface  H20  is 
recorded.  Temp.,  [02],  and  pu  data  for  neighbouring 
smaller  lakes  are  recorded.  L.  S.  T. 

Oxidation-reduction  potentials  of  lake  waters 
and  their  ecological  significance.  G.  E.  Hutchin¬ 
son,  E.  S.  Deevey,  jun.,  and  (Miss)  A.  Wollack 
(Proc.  Nat.  Acad.  Sci.,  1939,  25,  87—90).  O.  D.  S. 

Composition  of  Perekop  lakes. — See  A.,  1939, 1, 
265. 

Radioactivity  of  sea-water.  E.  Foyn,  B.  Kar- 
lik,  H.  Pettersson,  and  E.  Rona  (Nature,  1939, 143, 


275 — 276).— U  is  a  const,  component  of  sea-water, 
varying  in  proportion  to  the  total  salinity.  Ocean- 
water  of  3*5%  salinity, contains  ~2  x  10-9  g.  of  U  per 
g.  The  [Ra]  of  water  from  the  Baltic,  the  Kattegat, 
the  Skagerak,  and  the  fjords  of  Bohuslan  at  depths 
down  to  600  m.  varies  between  0*3  and  0*2  x  10~12  g. 
per  1.  Measurements  on  the  Ra  cone,  in  plankton 
cells  appear  to  negative  the  view  that  suspended 
matter  is  responsible  for  variations  in  [Ra]  of  the  H20. 
The  average  val.  of  0*07  x  10-12  g.  per  1.  found  from 
these  measurements  is  supported  by  the  [Ra]  found  in 
mollusc  shells,  in  which  the  ratio  Ra  :  Ca  is  0*2  x  10~12 
corresponding  with  a  [Ra]  in  the  H20  of  <0*1  X 
10~12  g.  per  1.  This  [Ra]  is  ~0*1  of  the  equilibrium 
amount  of  the  above  [U],  and  the  apparent  deficiency 
of  Ra  may  be  due  to  a  more  or  less  complete  removal 
of  ionium  from  sea-water  by  pptn.  with  Fe,  especially 
in  coastal  waters.  The  [Th]  of  sea- water  is  <1  gg. 
per  1.  and  probably  <  half  this  amount. 

L.  S.  T. 

11  Dadino  vrelo /’  a  sulphur-containing  thermal 
spring  at  Tuheljske  Toplice.  A.  Rezek  and  L. 
MariO  (Arh.  Hemiju,  1939,  13,  10 — 16). — Analytical 
data  are  recorded.  R.  T. 


Salinity  of  the  waters  of  the  Seine  between 
Amfreville  and  Honfleur.  B.  Raj5evi6  (Compt. 
rend.,  1939,  208,  760 — 762). — The  variations  of 
salinity  (0*03 — 0*6%)  are  illustrated  graphically  and 
discussed.  A.  J.  E.  W. 

Variations  of  salinity  during  a  September 
day  of  the  waters  of  the  maritime  Aulne  at 
Tregarvan.  C.  Francis-Bceuf  (Compt.  rend.,  1939, 
208,  762 — 764). — Variations  with  time  and  depth  are 
correlated  with  geographical  factors.  A.  J.  E.  W. 

Sediments  of  Crystal  lake,  an  oligotrophic 
lake  in  Vilas  Co.,  Wisconsin.  W.  H.  Twenhofel 
and  W.  A.  Broughton  (Amer.  J.  Sci.,  1939,  237, 
231 — 252). — The  [CaC03]  of  the  lake  H20  is  0*8 
p.p.m.,  and  only  traces  of  MgC03  are  present.  The 
sediments  are  composed  of  quartz  sands  <1  mm.  in 
diameter  with  some  felspar,  mica,  and  basic  minerals, 
diatoms,  sponge  spicules,  and  org.  matter.  -  The  sands 
gradually  change  to  muds  rich  in  org.  matter.  The 
H20  content  of  the  sediments  ranges  from  35*76  to 
94*95%  and  decreases  with  depth.  The  fat  content 
sol.  in  Et20  and  CHC13  is  low.  Loss  on  ignition  is  high 
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and  decreases  with  depth.  The  Si02  and  A1203  con¬ 
tents  of  the  total  mud  are  high  and  increase  with  depth. 
Ca,  Mg,  and  Fe  are  low.  The  lignin  content  of  the  org. 
matter  is  variable,  and  is  ~  one  half  of  the  org.  matter. 
The  sediments  show  practically  no  inorg.  stratification. 
Chemical  and  mechanical  analyses  are  recorded. 

L.  S.  T. 

Significance  and  nature  of  the  cone  of  depres¬ 
sion  in  ground-water  bodies.  C.  Y.  Theis  (Econ. 
GeoL,  1938,  33,  S89— 902).  L.  S.  T. 

Soper,  Oklahoma,  meteorite.  F.  C.  Wood  and 
C.  A.  Merritt  (Amer.  Min.,  1939,  24,  59 — 61). — This 
meteorite  is  an  ataxite  with  an  unusually  high  schrei- 
bersite  content.  The  analysis  [S.  G.  English]  is  Fe 
90-89,  Ni  6*21,  P  2-23,  Co  0-70,  C  0-02,  S  0-03,  A1  0-10, 
Cl  trace,  insol.  0-07,  total  100-25% ;  p  7*387. 

L.  S.  T. 

Magnetite  crystals  from  meteoric  solutions. 
K.  Spiroef  (Econ.  Geol.,  1938,  33,  818 — 828). — 
Primary  magnetite  (I)  crystals  occur  in  vugs  and  as  a 
filling  between  limonite  and  leached  Fe-ore  con¬ 
glomerate  found  on  the  Mesabi  Range,  Minnesota. 
Associated  minerals  are  marcasite,  goethite,  haematite, 
and  siderite.  Laboratory  and  field  evidence  indicates 
that  (I)  is  pptd.  from  meteoric  waters.  L.  S.  T. 

Widmanstatten  structure  of  octahedral  mete¬ 
oric  iron.  S.  W.  J.  Smith  and  J.  Young  (Nature, 
1939,  143,  384 — 385). — A  summary  of  the  results  of 
X-ray  investigation  of  taenite  and  kamacite  in 
meteoric  Ni-Fe  alloys,  and  of  the  origin  of  the  Wid¬ 
manstatten  structure  in  meteorites.  L.  S.  T. 

Meteoric  falls  in  the  U.S.S.R.  I.  S.  Astapo- 
vitsch  (Nature,  1939,  143,  376— 377).— The  Kuks- 
chin  (Ukraine)  meteorite,  wt.  2250  g.,  has  the  average 
composition  Si00  39*96,  FeO  46*23,  A1203  1-75, 
MnO  0-053,  Cro03  0-45,  MgO  6*22,  CaO  1-91,  S  2*77, 
NiO  1*85,  and  Ti02  0*018%.  L.  S.  T. 

Geology  and  chemistry.  N.  L.  Bowen  (Science, 
1939,  89,  135— 139).— An  address.  L.  S.  T. 

Isomorphic  substitutions  in  apatite.  D.  Mc¬ 
Connell  (Compt.  rend.  Acad.  Sci.  U.R.S.S.,  1939,  22, 
87— 88).— A  reply  to  criticism  (A.,  1938,  1,  421)  of  the 
view  that  C  replaces  Ca  in  the  apatite  structure  (ibid., 
283).  L.  S.  T. 

Isomorphic  substitutions  in  the  apatite  group. 
N.  V.  Belov  (Compt.  rend.  Acad.  Sci.,  U.R.S.S.,  1939, 
22,  89 — 92). — A  crit.  discussion  of  the  views  of 
McConnell  and  of  Borneman-Starinkevitch  (cf.  pre¬ 
ceding  abstract),  and  of  the  structure  of  the  apatites. 

L.  S.  T. 

Britholith — a  cerium  silicate  apatite.  G. 
Hagele  and  F.  Machatschki  (Naturwiss.,  1939,  27, 
132 — 133). — The  formula  of  britholith  may  be 
expressed  as  (Na2Ca7Cen)(F,0H)4[(Si04)9(P04)3].  Its 
optical  properties  correspond  with  those  of  an  apatite, 
and  X-ray  observations  show  that  it  is  isomorphous 
with  the  latter,  a,  9*61,  c,  7*02  a.  Replacement  of 
P+5  by  Si+4  and  of  Ca+2  by  Ce+3  causes  a  slight  exten¬ 
sion  of  the  crystal  lattice  of  apatite,  d  calc,  from  com¬ 
position  and  lattice  consts.  is  4*49 ;  dob9  4*446. 

A.  J.  M. 

Bell  River  complex,  N.W.  Quebec.  B.  C. 
Freeman  (J.  Geol.,  1939,  47,  27— 46).— A  complex  of 


basic  rocks  and  the  severe  alteration,  viz.,  serpentinis- 
ation,  hornblendisation,  and  chloritisation,  which  it  has 
undergone  are  described.  L.  S.  T. 

Metamorphic  phenomena  produced  by  gab- 
broic  intrusion.  C.  A.  Lamey  (J.  Geol.,  1939,  47, 
82 — 97). — The  changes  produced  in  the  minerals  of  the 
Knife  Lake  slate  by  intrusion  of  the  Duluth  gabbro  are 
described.  The  chief  minerals  produced  are  plagio- 
clase,  hypersthene,  monoclinic  pyroxenes,  biotite,  and 
hornblende.  L.  S.  T. 

Gratonite.  Preliminary  description  of  a  new 

mineral  from  Cerro  de  Pasco,  Peru.  C.  Palache 
and  D.  J.  FisnER  (Amer.  Min.,  1939,  24,  136). — 
Gratonite,  hexagonal,  rhombohedral,  a  :  c  =  1  :  0*4428, 
hardness  2^-,  p  6-22,  dark  grey,  has  the  composition 
Pb9As4S15.  L.  S.  T. 

Crystallography  of  veatchite.  J.  Murdoch 

(Amer.  Min.,  1939,  24,  130 — 135). — Yeatchite  from 
Lang,  California  (cf.  A.,  1938,  I,  482),  has  a  :  b  :  c  — 
0*163  :  1  :  0-998,  p  121°  02'.  Crystallographic  data  for 
the  14  forms  observed  are  recorded.  L.  S.  T. 

New  occurrence  of  alurgite  from  California. 
R.  W.  Webb  (Amer.  Min.,  1939,  24,  123— 129).— An 
occurrence  of  the  purple  mica,  alurgite  (I),  found 
previously  only  in  Piedmont,  in  boulders  on  the 
Cajon  Pass,  California,  is  described.  Physical  pro¬ 
perties  and  chemical  analyses  of  (I)  from  the  two 
localities  are  compared.  The  colour  of  (I)  from 
California  is  due  probably  to  Ti02.  L.  S.  T. 

Composition,  space-group,  and  unit  cell  of 
hanksite.  L.  S.  Ramsdell  (Amer.  Min.,  1939,  24, 
109—115). — The  composition,  9Na2S04,2Na2C03,KCl, 
for  hanksite  (I)  has  been  confirmed.  X-Ray  photo¬ 
graphs  give  a0  10-46,  c  21*18  a.;  space-group  C% — 
(C63)  or  — (063/m),  and  2  formula  wts.  per  unit  cell. 
Morphological  evidence  favours  the  second  space- 
group.  (I)  may  possess  a  superstructure  based  on  12 
units  of  the  high-temp,  form  of  Na2S04  with  KC1 
occupying  a  definite  position.  L.  S.  T. 

Sedimentary  deposits  of  copper,  vanadium- 
uranium,  and  silver  in  south  western  United 
States.  H.  G.  Raggatt  (Econ.  Geol.,  1939,  34, 
113—115;  cf.  A.,  1938,  I,  587).  L.  S.  T. 

Volcanic  centres  of  the  Sunlight  area,  Park 
County,  Wyoming.  W.  H.  Parsons  (J.  Geol., 
1939,  47,  1 — 26). — The  volcanic  history  of  this  area  is 
described.  The  rock  types  in  general  show  a  normal 
differentiation  series  from  olivine  gabbro  and  basalt 
through  diorite  and  andesite  to  sodic  syenite  and 
trachyte.  Several  unusual  ortlioclase -bearing  basalts, 
the  absarokite  series,  are  also  present.  Four  new 
chemical  analyses  are  recorded  and  discussed  with  10 
others.  L.  S.  T. 

Lead-zinc  ore  deposits  and  geology  of  the 
Arbus  area  in  Sardinia,  Italy.  C.  W.  Wright 
(Econ.  Geol.,  1939,  34,  82 — 95). — The  two  systems  of 
Pb-Zn  veins  are  described.  The  one  is  rich  in  sphaler¬ 
ite  and  galena  (I)  and  the  other  consists  essentially  of 
(I)  altered  to  cerussite.  Production  and  genesis  of 
the  ore  are  discussed.  Chemical  analyses  of  two 
schists,  a  hornfels,  and  a  granite  are  recorded. 

L.  S.  T. 
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Nickel-cobalt-native  silver  ore  type.  E.  S. 
Bastin  (Econ.  Geol.,  1939,  34,  1 — 10). — The  chief 
characteristics  of  the  Ni-Co-Ag  ore  type  as  shown  in 
different  parts  of  the  world  are  reviewed,  and  the 
minerals  reported’  from  all  Ni-Co-Ag  deposits  are 
tabulated.  Genetic  relationships  to  sp.  classes  of 
igneous  rocks  are  discussed.  In  most  districts, 
derivation  of  the  mineralising  solutions  from  acid 
magmas,  mainly  granitic,  is  indicated.  L.  S.  T. 

Diaschistic  dykes  and  ore  deposits.  J.  E. 
Spurr  (Econ.  Geol.,  1939,  34,  41 — 48). — The  close 
association  between  basic  dykes  and  ore  deposits  is 
discussed.  L.  S.  T. 

Geology  of  tlie  Bonanza  King  mine,  Humboldt 
Range,  Persbing  Co.,  Nevada.  D.  F.  Campbell 
(Econ.  Geol.,  1939,  34,  96 — 112). — The  ore  body  is  a 
quartz  vein  containing  various  sulphides,  some  of 
which  carry  Au  and  Ag.  Primary  minerals  are 
quartz,  pyrite,  tetrahedrite,  galena,  sphalerite,  chal- 
copyrite,  and  native  Au.  Secondary  enrichment 
appears  to  have  yielded  covellite,  chalcocite,  stephan- 
ite,  and  argentite.  The  origin  of  the  deposit  is  dis¬ 
cussed.  -  L.  S.  T. 

Quartz-diorite  from  Glenduckie  Hill,  Fife. 
F.  Walker  (Geol.  Mag.,  1939,  76,  72 — 76). — The 
mineralogy  and  petrology  of  the  diorite  are  described. 
A  chemical  analysis  (N.  Sahlbom)  is  recorded  and 
compared  with  other  analyses  of  similar  magma -type. 

L.  S.  T. 

Teepleite,  a  new  mineral  from  Borax  Lake, 
California.  W.  A.  Gale,  W.  F.  Foshag,  and  M. 
Vonsen  (Amer.  Min.,  1939,  24,  48 — 52 ).— Teepleite, 
tetragonal,  a0  7-27,  c0  4*84  a.,  uniaxial,  negative,  z 
1*503,  co  1*519,  p  2*076,  hardness  3—3*5,  occurs  with 
halite  and  trona  on  specimens  from  this  lake.  The 
chemical  analysis  [W.  F.  Foshag]  corresponds  with 
Na2B204,2NaCl,4H20.  An  analysis  [F.  H.  May]  of 
the  Borax  Lake  brine  is  also  recorded.  L.  S.  T. 

Kotoite,  a  new  rock-forming  magnesium  bor¬ 
ate.  T.  Watanabe  (Tsch.  Min.  Petr.  Mitt.,  1939,  50, 
441 — 463;  Fortsehr.  Min.  Krist.  Petr.,  1939,  23, 
clxvi — clxvii). — Kotoite  occurs  in  large  quantity 
(>1000  tons)  as  a  granular  constituent  of  dolomitic 
marble  in  the  Hoi  Kol  Au-Cu-Bi  mine,  Suan,  Korea, 
where  it  has  been  formed,  together  with  forsterite, 
clinohumite,  spinel,  fluoborite,  etc.,  by  the  intrusion  of 
granite  into  dolomite.  It  is  orthorhombic  with 
perfect  (110)  cleavage  and  (101)  lamellar  twinning; 
H  6£,  p  3*11,  a  1*652,  p  1*653,  y  1*673,  2 Y  21°,  positive ; 
unit-cell  dimensions  a  5*41,  b  8-42,  c  4*51  a.  Analysis 
gave  B203  35*20,  MgO  62-78,  SiO*  1*32,  A1203  0:26, 
Fe2030*20,  FeO  0*61,  CaO  0*18,  H20+  0*05  =  100*60%. 
These  data  are  all  in  agreement  with  those  for 
Mg3B206,  which  is  readily  prepared  by  fusing  together 
MgO  and  B203.  Under  hydrothermal  conditions  the 
mineral  is  altered  to  szaibelyite.  In  portions  of  the 
dolomite  rich  in  Fe  the  metamorphic  products  are 
ludwigite  and  magnetite.  Kotoite  has  also  been  found 
in  the  interior  of  nodules  of  szaibelyite  from  Rezbanya, 
Hungary  (now  Baita,  Rumania).  L.  J.  S. 

Physicochemical  investigation  of  borates. 
A.  V.  Nikolaev  (Bull.  Acad.  Sci.  U.R.S.S.,  1938,  Ser. 
Chim.,  415 — 432). — Transitions  in  presence  of  H20 


and  salt  solutions  of  the  borate  minerals  (inyoite, 
colemanite,  pandermite,  ascharite,  inderite,  ulexite, 
kaliborite,  and  hydroboracite)  found  in  the  Inderian 
deposits  have  been  studied.  Analyses  and  distribu¬ 
tions  of  mineral  samples  from  these  deposits  are 
recorded.  L.  J.  J. 

Petrography  of  the  “Laacher  trachyte.”  E. 
Schaefer  (Tsch.  Min.  Petr.  Mitt.,  1939,  50,  464 — 
486). — These  rocks  are  found  only  as  ejected  blocks  in 
the  trachyte-tuffs,  and  have  been  distinguished  as 
“  light  ”  and  “  dark  ”  trachytes.  Chemical  and 
micrometric  analyses  are  given  and  the  “  dark  ” 
trachyte  is  now  referred  to  latite.  They  are  distinct 
from  olivine-bearing  haiiyne-latite.  L.  J.  S. 

Formation  of  elastic  twins  during  twinning  of 
calcite  crystals.  R.  I.  Garber  (Compt.  rend.  Acad. 
Sci.  U.R.S.S.,  1938,  21,  229 — 231). — The  mechanism 
of  twinning  of  calcite  crystals  has  been  studied, 
especially  in  the  stage  which  precedes  the  formation  of 
common  residual  twins.  Stresses  as  low  as  26  g.  per 
sq.  mm.  produce  elastic  twins.  The  size  of  the  elastic 
twin  is  approx,  cc  applied  load.  A.  J.  M. 

Geochemistry  of  the  environs  of  Kislovodsk. 
A.  E.  Fersman  (Compt.  rend.  Acad.  Sci.  U.R.S.S., 
1938,  21,  242 — 245). — The  processes  giving  rise  to  the 
formation  of  the  Yalanginian  rocks  of  the  Kislovodsk 
district  are  analysed.  A  list  of  minerals  found  in 
geodes  and  cavities  in  these  rocks  is  given,  and  their 
bearing  on  the  formation  of  the  rocks  is  discussed. 
The  sequence  of  crystallisation  of  the  various  minerals 
of  the  deposits  is  given.  The  connexion  between  the 
formation  of  the  rocks  and  the  composition  and  origin 
of  the  mineral  waters  of  the  district  is  discussed. 

-  A.  J.  M. 

Sapphirine  crystals  from  Blinkwater,  Trans¬ 
vaal.  E.  D.  Mountain  (Min.  Mag.,  1939,  25, 
277 — -282). — Altered  crystals,  occurring  with  corun¬ 
dum  in  a  granitic  rock,  gave  on  analysis  (after  deduct¬ 
ing  H20  due  to  alteration)  results  agreeing  approx, 
with  the  usually  accepted  5Mg0,6Al203,2Si02,  but 
rather  more  closely  with  Mg7Al18Si3O40.  Goniometric 
measurements  agree  with  a  recalculation  (a  :  b  :  c  — 
0*6889  :  1  :  1*4056,  p  =  68°  33')  of  previous  vals. 
Optical  data  are  given,  and  the  optical  orientation  is 
corr.  L.  J.  S. 

Relation  of  stellerite  and  epidesmine  to  stil- 
bite.  A.  Pabst  (Min.  Mag.,  1939,  25,  271 — 276). — 
Chemical  analysis  of  a  stellerite -like  mineral  from 
California  and  previous  analyses  of  stellerite,  epides¬ 
mine,  and  stilbite  agree  with 

Na/la2^Al4+z+2ySi14_*_2/)36,14H20,  with  x  <Cl  and 
—  0*15  <y  <0*30.  These  minerals  also  agree  in 
their  optical  and.  X-ray  data.  They  are  pseudo- 
orthorhombic  with  cell  dimensions  a  13*60,  b  18*13,  c 
11*29  a.,  p  52°.  L.  J.  S. 

Crystallography  of  sartorite.  F.  A.  Bannister, 
A.  Pabst,  and  G.  Yaux  (Min.  Mag.,  1939,  25,  264 — 
270).- — X-Ray  photographs  give  cell  dimensions 
a  58*38,  b  7*79,  c  83*30  a;  with  p  90°,  containing  240 
mols.  PbAs2S4.  An  orthorhombic  pseudo-cell  with 
a  19*46,  b  7*79,  c  4*17  a.  contains  4  mols.  PbAs2S4. 
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These  data  aro  adjusted  to  previous  goniometric 
measurements  of  the  complex  crystal-forms. 

L.  J .  S. 

Zoned  olivines  and  their  petrogenetic  signi¬ 
ficance.  S.  I.  Tomkeieff  (Min.  Mag.,  1939,  25, 
229—251;  Rep.  Brit,  Assoc.,  1938,  418—419).— 
Measurements  of  the  optic  axial  angle  in  a  large 
no.  of  zoned  olivines  in  various  kinds  of  rocks  show 
that  the  centre  is  richer  in  Mg  and  the  margin  richer 
in  Fe.  Olivine  in  olivine-rich  rocks  is  richer  in  Mg 
than  in  olivine-poor  rocks,  and  the  olivines  of  the 
phenocrysts  are  richer  in  Mg  than  those  of  the  ground- 
mass.  L.  J.  S. 

Classification  of  igneous  rocks.  S.  I.  Tom- 
keieff  (Gcol.  Mag.,  1939,  76,  41 — 48). — Historical. 

L.  S.  T. 

Chemistry  of  ore  solutions.  0.  C.  Schmede- 
man  (Econ.  Geol.,  1938,  33,  785 — 817). — The  assump¬ 
tions  and  evidence  on  which  the  current  alkaline 
theory  of  ore  solutions  is  based  are  reviewed,  and 
criticised  in  regard  to  certain  types  of  wall  rock 
alteration.  Mineral  deposits  provide  strong  evidence 
that  ore  solutions  aro  originally  acid  and  continue  so 
up  to  a  point  at  which  known  ore  deposits  have  been 
formed ;  they  become  neutral  or  alkaline  only  after 
long  travel  and  recognisable  reaction  with  their 
channelways.  Chemical  analyses  illustrating  quartz- 
sericite-orthoclase  alterations,  sericitisation  at  Bing¬ 
ham,  Utah,  sericitisation  and  propylitisation  at  Butte, 
Montana,  tourmaline  alteration,  alunite  and  pyro- 
phyllite  alteration  at  Kyuquot  Sound,  B.C.,  kaolinis- 
ation,  silicification  at  Bonanza,  Colorado,  alunitisation 
at  Rosita  Hills,  Colorado,  and  at  Goldfield,  Nevada,  are 
recorded  and  discussed.  L.  S.  T. 

Pyrosynthesis ,  identification,  and  study  of  tin 
sulphides  and  of  compounds  of  tin  sulphides 
with  antimony  and  lead  sulphides.  A.  M. 
Gatjdin  and  W.  T.  Hamlyn  (Econ.  Geol.,  1938,  33, 
80S — 888  ;  A.,  1938,  I,  376). — These  sulphides  have 
been  investigated  by  the  method  of  iridescent  filming, 
using  principally  a  saturated  solution  of  AgN03  in 
50  vol.-%  HN03.  The  colours  given  by  the  sul¬ 
phides  with  this  solution  at  25°  and  with  HC1- 
H2Cr04  solution  are  recorded,  and  provide  a  key  for 
their  identification.  Sn  and  SnS  are  only  partly  sol. 
in  the  liquid  state.  A  eutectic  occurs  between  SnS 
and  Sn2S3,  but  not  between  Sn2S3  and  SnS2.  Sn2S3 
appears  to  have  an  incongruent  m.p.  S  is  always 
the  last  phase  to  solidify.  SnS2  appears  to  decompose 
at  between  575°  and  625°.  At  temp.  >500°,  Sn 
sulphides  form  no  compounds  with  PbS.  Teallite, 
PbS, SnS  or  PbS,SnS2,  could  not  be  synthesised ;  only 
solid  solutions  of  SnS  and  Sn2S3  in  PbS  were  obtained. 
With  stibnite  (I)  SnS  forms  the  compounds  SnS,Sb2S3 
and  SSnS}Sb2S^  both  of  which  have  incongruent 
m.p.  SnS2  forms  no  compound  with  (I),  but  a  char¬ 
acteristic  compound  of  SnS,Sn2S3  and  (I),  probably 
4SnS,Sn2S3,Sb2S3,  has  been  obtained.  No  natural 
minerals  were  obtained  in  this  system.  Phase  dia¬ 
grams  for  these  systems  are  reproduced.  L.  S.  T. 

Urals  excursion  and  notes  on  the  XVIIth 
International  Geological  Congress,  Moscow, 
July-August  1937.  E.  Spencer  (Trans.  Min. 
Geol.  Met.  Inst.  India,  1938,  34,  215— 231).— The  fol¬ 


lowing  are  described  briefly :  the  Saranovskoye 
chromite  deposit,  the  Mt.  Blagodat  magnetite  deposit, 
the  Pt-bearing  chromite  of  the  Nizhny  Tagil  dunite 
massif,  the  chrysolite-asbestos  deposits  of  Bezhenov, 
the  Au-bearing  quartz  veins  of  Berezovsk,  the  Satka 
magnesite  deposit,  the  Korkino  coalfield,  the  Ni  de¬ 
posits  of  Orsk-Khalilovo,  the  Gumbeika  scheelite,  the 
Fe  ore  of  Mt.  Magnitaya,  and  the  Fe  and  steel  works  of 
Magnitogorsk.  L.  S.  T. 

Iron  ores  of  the  Bailadila  range,  Bastar  State, 
H.  Crookshank  (Trans.  Min.  Geol.  Met.  Inst.  India, 
1938,  34,  253 — 281). — The  geology  and  the  ore 
deposits  are  described.  Estimated  reserves  of  ore  are 
<610  X  10  tons.  Possible  exploitation  of  the  ores 
is  discussed.  L.  S.  T. 

Inesite.  J.  J.  Glass  and  W.  T.  Schaller  (Amer. 
Min.,  1939,  24,  26 — 39). — Inesite  (I)  from  Quinault, 
Washington,  has  a  1-616,  (3  1-641,  and  y  1*652^0*001, 
and  Si02  45-67,  MnO  35*10,  FeO  0-92,  MgO  0-86, 
CaO  9-33,  H20~  2-13,  H20+  6-53,  A1203  0*0,  PbO 
0*0,  total  100*54%  [J.  G.  Fairchild]"  A  speetro- 
graphic  analysis  [G.  Steiger]  showed  K  and  Sn 
present  in  small  quantities,  but  Ba,  Sr,  Cs,  Rb,  Li, 
B,  Ag,  As,  Bi,  Pb,  Sb,  Zn,  Be,  Cd,  Ge,  and  Ti  absent. 
The  optical  properties  (tabulated)  of  (I)  from  other 
localities  are  remarkably  const.,  indicating  a  const, 
chemical  composition  for  the  mineral.  Chemical 
analyses  by  different  analysts  of  material  from  6 
different  localities  show  only  small  variations  in  the 
%  composition.  Ca  docs  not  vary  reciprocally  with 
Mn  as  in  rhodonite.  The  commonly-accepted  for¬ 
mula*  for  (I),  3Si02,3i^n0,2H20,  or  2Si02,272n0,H20, 
are  not  supported  by  the  analyses.  The  most  prob¬ 
able  formula  is  15SiO2,3CaO,llMnO,10H.,O. 

L.  S.  T. 

Chemical  similarity  of  idocrase  and  certain 
garnets.  D.  McConnell  (Amer.  Min.,  1939,  24, 
62 — 63). — The  non-volatile  constituents  of  idocrase 
and  garnets  are  represented  on  a  triangular  diagram 
compiled  from  chemical  analyses  recorded  from  1909 
to  1937.  The  chief  difference  is  the  relatively  greater 
abundance  of  (Ca,Mg,Mn,Fe,Ko,Na2)0  in  idocrase. 

L.  S.  T. 

Formation  of  native  lead  under  laboratory 
conditions.  L.  H.  N.  Cooper  and  D.  P.  Wilson 
(Nature,  1939,  143,  207). — A  lute  composed  of  white 
lead,  red  lead,  and  linseed  oil,  exposed  for  50  years  to 
the  action  of  sea-water  rich  in  org.  matter,  shows 
reduction  of  the  oxides  and  carbonates  of  Pb  to  PbS 
and,  in  some  cases,  to  metallic  Pb,  L.  S.  T. 

Sulphotellurides  of  bismuth.  J.  Garrido  and 
R.  Feo  (Bull.  Soc.  Frang.  Min.,  1938,  61,  196 — 204). — 
X-Ray  data  obtained  by  the  powder  method  are 
recorded  for  Bi,  bismuthinite  from  Tazna,  Bolivia, 
tetradymite,  griinlingite  from  Ronghten  Gill,  Cumber¬ 
land,  oruetite  from  Serrania  de  Ronda,  Malaga,  and 
joseite  from  Brazil.  L.  S.  T. 

Olivines  from  the  Skaergaard  intrusion , 
Kangerdlugssuak,  East  Greenland.  W.  A.  Deer 
and  L.  R.  Wager  (Amer.  Min.,  1939,  24,  18 — 25). — 
Chemical  analyses  and  optical  data  of  four  olivines 
separated  from  this  intrusion  are  recorded  and  fitted 
into  the  Bowen-Schairer  diagram  (A.,  1935,  447)  for 
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synthetic  olivines.  The  results  show  that  in  natural 
magmas,  as  in  synthetic  olivines,  a  complete  series  of 
solid  solutions  can  occur.  The  classification  and 
nomenclature  of  the  olivine  series  are  discussed. 

L.  S.  T. 

Accurate  determination  of  the  components  of  a 
heterogeneous  particulate  mineral  system.  E.  H. 
Goldman  and  J.  M.  DallaValle  (Amer.  Min.,  1939, 
24,  40 — 47). — A  method  for  obtaining  the  shape  factor 
of  a  mineral,  plotting  the  size  distribution  curve,  and 
determining  the  wt.-%  of  any  constituent  from  a 
particle  count  is  described.  L.  S.  T. 

Identity  of  hallerite  and  lithium  muscovite. 
J.  Mallet  (Bull.  Soc.  Eran9.  Min.,  193S,  61,  209 — 
211). — The  optical  properties,  p,  and  the  chemical 
analysis  now  given  show  that  hallerite  should  be 
regarded  as  a  lithia  muscovite  containing  traces  of  Cr. 

L  S  T 

Leucite.  J.  Wyart  (Bull.  Soc.  Fran9.  Min.,  193S, 
61,  228— 23S  ;  cf.  A.,  1937, 1,  17  ;  1938,  I,  105). 

L.  S.  T. 

Colour  of  artificial  crystals  of  rock-salt.  H. 
Ekstein  (Bull.  Soc.  Fran?.  Min.,  193S,  61,  239—244). 
— The  pink  coloration  occasionally  obtained  in  the 
prep,  of  these  crystals  by  the  method  of  Kyropoulos 
(A.,  1926,  926)  is  due  to  the  presence  of  metallic  Na 
resulting  from  overheating  of  the  fused  NaCl. 

L.  S.  T. 

Dioritic  massif  from  Bree-Neau,  Mayenne. 
L.  Berthois  (Bull.  Soc.  Fran?.  Min.,  193S,  61,  214 — 
227). — Chemical  analyses  of  a  quartz  diorite  and  a 
granite  are  recorded  and  discussed.  L.  S.  T. 

Formation  and  structure  of  Styrian  graphites . 
0.  Friedrich  (Berg-  u.  Hiittenm.  Jahrb.,  1936,  84, 
131—137;  Chem.  Zentr.,  1937,  i,  814—815).— 
Graphitisation  was  preceded  by  disturbance  of  the 
strata,  and  followed  by  penetration  of  H20.  Plant¬ 
like  structures  are  comparatively  frequent.  The 
grain -size  is  very  small,  approaching  colloidal  mag¬ 
nitude.  A.  J.  E.  W. 

Succession  of  minerals  and  temperatures  of 
formation  in  ore  deposits  of  magmatic  affili¬ 
ations.  W.  Lindgren  (Amer.  Inst.  Min.  Met.  Eng., 
1936,  Tech.  Publ.  713,  23  pp.). — A  comprehensive 
summary  of  data  relating  to  crystallisation  temp,  of 
minerals  and  to  changes  taking  place  subsequently. 

Ch.  Abs.  (e) 

Barite  deposits  of  Virginia.  R.  S.  Edmundson 
(Amer.  Inst.  Min.  Met.  Eng.,  1936,  Tech.  Publ.  725, 
17  pp.). — The  deposits  are  described.  Ch.  Abs.  (e) 

Bauxite  deposits  at  G&nt,  Hungary.  Q.  D. 
Singewald  (Econ.  Geol.  193S,  33,  730 — 736). — 
Present  workings  are  described.  The  ore  contains 
A1203  50—63,  Fe203  15—30,  and  Si02  2—4%. 
Reserves  are  estimated  at  12  x  107  tons.  L.  S.  T. 

Sulphate  minerals  of  the  Comstock  Lode, 
Nevada.  C.  Milton  and  W.  D.  Johnston,  jun. 
(Econ.  Geol.  193S,  33,  749 — 771). — 17  representative 
samples  of  supergene  sulphates  occurring  as  in¬ 
crustations,  stalactites,  etc.  in  the  Comstock  Lode 
are  described.  They  range  from  simple  minerals 
such  as  gypsum  and  epsomite  (I)  to  complex  aggre¬ 
gates  of  four  or  more  species.  All  are  known  species 


except  a  mineral  of  the  Cu  (chalcanthite)  or  Mg 
sulphate  pentaltydrate  group  which  has  approx,  half 
the  Mg  replaced  by  Cu,  Zn,  Feir,  and  Mn.  Chemical 
analyses  of  the  (I),  melanterite,  goslarite,  mixtures  of 
pickeringite  and  (I),  and  of  8  mine  waters  are  recorded. 

L.  S.  T. 

Gas  bubbles  as  nuclei  for  "  oolites/*  E.  B. 
Eckel  (Science,  1939,  89,  37 — 38). — The  formation 
of  spherical  coatings  of  CaC03  about  gas  bubbles  in 
quiet  and  in  slowly-moving  H20  from  the  Pinkerton 
hot  springs  is  described,  and  discussed  in  relation  to 
the  formation  of  true  oolites.  L.  S.  T. 

Development  of  the  volcanism  of  the  lt  rotlie- 
genden  "  formation  in  the  Black  Forest.  R. 
Weyl  (Z.  deut.  Geol.  Ges.,  1938,  90,  367—380).— 
Geological.  21  chemical  analyses,  mainly  of  quartz 
porphyries,  are  tabulated.  L.  S.  T. 

Synthesis  of  orthoclase  and  albite  by  pneu- 
matolysis  using  shattering  explosives.  A. 
Michel-Levy  and  J.  Wyart  (Compt.  rend.,  1939, 
208,  293 — 294 ;  cf.  A.,  1938, 1,  207). — Cryst.  specimens 
of  the  minerals  have  been  obtained  by  detonation  of 
mixtures  of  hexogen,  Si02,  A1203,  and  K2C03  or 
NaoC03  in  A,  followed  by  prolonged  heating  at 
500-550°.  A.J.E.W. 

Silicates.  VIII.  Thermal  transformation 
of  anthophyllite,  Mg7Si8022(0H)2.  Poly¬ 
morphism  of  magnesium  metasilicate  and 
the  mechanism  of  the  transformation  of 
anthophyllite  and  talc  on  heating.  E.  Thilo 
and  G.  Rogge  (Ber.,  1939,  72,  [B],  341 — 362). — 
The  investigation  of  the  thermal  transformation 
of  anthophyllite  led  to  a  study  of  the  poly¬ 
morphism  of  MgSi03.  Enstatite,  klinoenstatite,  and 
the  Haraldsen  modification  (Neues  Jahrb.  Min., 
1930,  61,  A,  139)  of  MgSi03,  for  which  the  name 
mesoenstatite  is  suggested,  are  stable  enantiotropic 
modifications,  the  transition  points  being  enstatite 
mesoenstatite  approx.  900°,  and  mesoenstatite 
klinoenstatite  approx.  1270°.  The  transformations 
are  facilitated  by  the  presence  of  LiF.  In  addition 
there  are  two  metastable  modifications,  Mt  and  M2. 
Mx  is  formed  at  approx.  950°  on  ignition  of  amorphous 
ppts.  having  MgO  :  Si02  =1:1,  and  at  higher  temp, 
changes  successively  into  M2  and  mesoenstatite. 
The  X-ray  diagrams  of  Mx  and  M2  are  not  very 
different  from  that  of  klinoenstatite,  and  in  cases 
where  the  formation  of  the  latter  at  low  temp,  has 
been  reported  Mx  or  M2  was  probably  formed. 
Anthophyllite  when  ignited  loses  Si02  and  H20  at 
900°,  affording  enstatite  according  to  Mg7Si8022(0H)2 
=  7MgSi03  +  Si02  +  H20  without  passing  through 
an  amorphous  phase,  whereas  talc  at  900°  breaks  up 
first  into  amorphous  MgO  +  Si02  and  then  passes 
through  Mx  and  M2  into  mesoenstatite.  The 
mechanism  of  the  transformations  is  elucidated  in 
terms  of  the  lattice  structures.  F.  J.  G. 

Occurrence  in  Abyssinia  of  rare  minerals 
reqpiired  for  the  production  of  corrosion-resist¬ 
ing  alloys.  O.  Scarpa  (Ric.  sci.  Progr.  teen., 
1936,  [ii],  7,  II,  SS — 89;  Chem.  Zentr.,  1937,  i, 
320). — Abyssinian  pegmatites  may  contain  utilisable 
quantities  of  Nb.  A.J.E.W. 
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Amethysts  from  Brandberg,  German  S.W. 
Africa.  G.  Menzer  (Zentr.  Min.,  1936,  A,  289 — 
290;  Chem.  Zentr.,  1937,  i,  812). — The  amethysts 
have  an  intense  bnt  non-uniform  colour,  and  contain 
many  solid  and  liquid  inclusions.  The  crystals  form 
Swiss  law  twins,  and  are  pleochroic.  A.  J.  E.  W. 

X-Ray  examination  of  chillagite.  E.  M,  Quod- 
ling  and  S.  B.  Cohen  (J.  Proc.  Roy.  Sci.  New  South 
Wales,  1938,  71,  453 — 546). — Crit.  examination  of 
crystallographic  data  and  partial  X-ray  analyses 
indicate  that  chillagite  is  not  a  distinct  mineral 
species.  H.  W. 

Labradorite-hyperoranite.  S.  S.  Goldich  and 

G.  A.  Muilenburg  (Amer.  J.  Sci.,  1939,  237,  130 — 
134;  cf.  A.,  1933,  1137). — The  large  phenocrysts 
in  the  Mount  Devon,  Missouri,  diabase  porphyry 
represent  labradorite  that  has  been  altered  hydro  - 
thermally  with  the  introduction  of  K  to  form  sericite. 
The  possible  existence  of  oranite,  an  intergrowth  of 
high-Ca  plagioclase  and  a  K  felspar,  is  discussed. 

L.  S.  T. 

Dolomite  and  jasperoid  in  the  Metalline 
District,  N.E.  Washington.  C.  F.  Park,  jun. 
(Econ.  Geol.,  1938,  33,  709 — 729). — Jasperoid, 

cryst.  dolomite,  and,  to  a  smaller  extent,  coarse¬ 
grained  calcite  are  favourable  but  not  infallible  signs 
of  the  presence  of  nearby  ore.  The  Metalline  lime¬ 
stone  was  dolomitised  regionally  before  the  ore  was 
introduced.  Analyses  of  carbonate  rock  drill  cores 
from  this  district  are  recorded  graphically. 

L.  S.  T. 

Tarnowitzite  and  plumbocalcite.  Mechanism 
of  intergrowth  in  anomalous  mixed  crystals. 

H.  Seifert  (Z.  Krist.,  1938,  100,  120 — 127 ;  cf. 

Siegl,  A.,  1938, 1,  588). — A  review  of  the  at.  structural 
and  dynamic  principles  involved  in  anomalous  inter- 
growth  (cf.  A.,  1938, 1,  439)  is  illustrated  by  reference 
to  the  combination  of  cerussite  with  calcite  and  with 
aragonite.  I.  Me  A. 

X-Ray  methods  of  determination  and  investig¬ 
ation  of  lead  stibnites.  J.  E.  Hiller  (Z.  Krist., 
1938,  100,  128—156;  cf.  Hofmann,  A.,  1933,  214, 
1106). — Cell  elements,  p,  and  Z  are  determined  for 
members  of  the  ?nPbS,?iSb2S3  series  from  indexed 
visual  intensities  of  powder  X-radiograms ;  these 
provide  criteria  of  chemical  and  structural  identity. 
Mineralogical  relations  are  discussed.  I.  McA. 

Origin  of  tourmaline  in  sedimentary  rocks. 
L.  Berthois  (Compt.  rend.,  1939,  208,  207 — 209). — 
The  occurrence  of  small  unworn  crystals  of  ferro- 
magnesian  tourmaline  in  sedimentary  rocks  is  not  in 
itself  sufficient  evidence  of  their  genesis  in  situ . 

A.  J.  E.  W. 

Composition  of  Finnish  clays.  A.  Salminen 
(Suomen  Kem.,  1939,  12,  A,  2 — 7). — A  review.  It  is 
concluded  that  the  majority  of  (Late  Glacial)  Finnish 
clays  have  been  formed  under  marine  conditions  and 
are  not  in  general  formed  by  leaching  out  of  the  older 
laminated  morainic  clays.  M.  H,  M.  A. 

Origin  of  kaolin,  P.  A.  Zemiatchenski  (Compt. 
rend.  Acad.  Sci.  U.R.S.S.,  1938,  20,  471—473)-— 
Certain  transitional  stages  in  the  weathering  of 
granite-gneisses  to  kaolin  have  been  observed  in  the 


Ukraine.  Chemical  compositions  and  physical 
properties  of  samples  are  recorded  and  their  sig¬ 
nificance  is  discussed.  J.  A.  K. 

Clays  and  other  minerals  from  the  deep  sea, 

hot  springs,  and  weathered  rocks.  H.  E. 
Merwin  and  E.  Posnjak  (Amer.  J.  Sci.,  1938,  [v],  35, 
A,  179 — 184). — Optical  and  X-ray  investigations  are 
described.  E.  S.  H. 

Thorium-uranium  ratios  of  rocks  and  their 

relation  to  lead  ore  genesis.  N.  B.  Keevil  (Econ. 
Geol.,  1938,  33,  685 — 696). — Th-U  ratios  for  a  new 
series  of  numerous  basaltic  and  granitic  rocks  from 
widely-separated  localities  are  recorded.  The  average 
ratio  for  the  former  is  3-3,  and  for  the  latter  2-8. 
The  at.  wts.  of  rock  leads  calc,  from  these  results  show 
that  the  variation  to  be  expected  is  207*18 — 207-21, 
in  agreement  with  recent  isotopic  analyses  of  a  series 
of  ore  leads  (cf.  A.,  1938,  I,  426).  The  differences 
expected  by  Holmes  (ibid.,  163)  between  the  at. 
wts.  of  rock  leads  and  ore  leads  are  not  substantiated. 
The  vals.  calc,  by  Holmes  are  too  low.  These 
results,  together  with  Graton’s  crit.  analysis  (ibid., 
542),  indicate  that  ore  leads  are  derived,  directly  or 
indirectly,  from  basaltic  or  granitic  rocks  or  their 
magmas,  and  not  from  some  deeper  magmatic 
source.  L.  S.  T. 

Radium  in  rocks.  V.  Radium  content  of  the 
four  groups  of  pre-Cambrian  granites  of  Fin¬ 
land.  C.  S.  Piggot  (Amer.  J.  Sci.,  1938,  [v],  35,  A, 
227 — 229). — Ra  contents  are  tabulated.  E.  S.  H. 

Radium  and  the  petrology  of  certain  granites 
of  Finland.  T.  F.  W.  Barth  (Amer.  J.  Sci.,  193S, 
[v],  35,  A,  231 — 245). — No  relation  is  found  between 
Ra  and  K^O  or  FeO,  but  for  granite  belonging  to  the 
same  type  the  Ra  content  can  be  correlated  with  the 
amount  of  biotite.  E.  S.  H. 

Late  gold  and  some  of  its  implications.  O.  H. 
Odman  (Econ.  Geol.,  1938,  33,  772— 775).— The 
occurrence  of  Au  in  relation  to  other  minerals  in  the 
Au-Cu-As  ore  at  Boliden  and  other  examples  in¬ 
dicates  that  the  Au  of  each  stage  of  ore  deposition 
crystallised .  with  the  other  ore  and  gangue  minerals 
from  a  single,  complex  solution.  Mawdsley’s  views 
(A.,  1938,  I,  333)  are  not  supported.  L.  S.  T. 

Occurrence  of  barium  in  coal.  F.  M.  Reynolds 
(J.S.C.I.,  1939,  58,  64 — 66). — Small  but  analytical 
amounts  of  Ba  compounds  are  of  frequent  occurrence 
in  coal.  Of  25  coal  ashes  from  three  different  dis¬ 
tricts,  only  two  contained  no  Ba,  the  amount  in  most 
cases  being  >0-2%  of  BaO,  and  in  one  case  nearly 
5%.  In  a  seam  of  high  average  content  there  may  be 
wide  variations  in  concn.  in  both  vertical  and  lateral 
directions,  and  in  a  local  region  of  high  average  content 
there,  may  be  wide  variations  among  the  different 
parts  of  the  coal.  Barytes  was  found  in  the  cleavage- 
planes  in  thin,  cryst.  flakes,  sometimes  brownish- 
pink  but  more  often  colourless.  The  occurrence  was 
apparently  of  extraneous  origin,  and  the  association 
of  a  high  Ba  content  with  a  high  Cl  content,  together 
with  the  presence  of  BaCl2  in  the  associated  mine- 
waters,  suggest  that  it  is  the  result  of  infiltration  of 
solutions  of  BaClo. 
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Stark  effect  broadening  of  hydrogen  lines, 
I.  Single  encounters.  L.  Spitzer,  jun.  (Physical 
Rev.,  1939,  [ii],  55,  699 — 708). — Mathematical. 

N.  M.  B. 

Luminous  zones  at  cathodes  in  glow  dis¬ 
charges.  H.  Sporn  (Z.  Physik,  1939,  112,  278 — 
304). — A  general  and  microphotometric  examination 
of  the  conditions  in  the  glow  at  cathodes  coated  with 
Li20,  Na20,  and  MgO.  L.  G.  G. 

Structure  of  the  Be  I  line  X  4573  a.  S.  Mrozow- 
ski  (Physical  Rev.,  1939,  [ii],  55,  798— 799).— High- 
precision  investigations  do  not  support  any  asym¬ 
metrical  structure  of  the  4573  a.  line  as  reported  by 
Parker  (A.,  1935,  1).  The  weak  component  of  the 
Be  ii  line  4673  a.  found  by  Kruger  (A,,  1933,  1219)  is 
probably  due  to  a  foreign  line.  N.  M.  B. 

Isotope  displacement  in  the  boron  spectrum. 
S.  Mrozowski  (Z.  Physik,  1939,  112,  223 — 233). — 
Both  lines  of  the  Bi  doublet  2497/8  a.  show  an 
asymmetry  on  the  short-wave  side  due  to  a  shift  of  the 
irB  line  by  —0-17  cm.-1,  the  intensity  ratio  in  the 
doublet  being  2-04±0-08.  The  B  n  line  shows  two 
components  separated  by  0-877  cmr1  The  sp.  isotope 
displacements  are  —0-37  cmr1  (B  i)  and  0-734  cm.”1 
(B  n),  and  the  isotope  concn.  nB/10B  is  3-95;t0-01. 

L.  G.  G. 

Band  spectra  in  nitrogen  at  atmospheric 
pressure.  Source  of  band  spectra  excitation. 
O.  R.  Wulf  and  E.  H.  Melvin  (Physical  Rev.,  1939, 
[ii],  55,  687 — 691). — The  construction  and  action 
mechanism  of  a  special  type  of  ozoniser  working  at 
atm.  pressure  and  room  temp,  for  band  spectra  excit¬ 
ation  are  described.  N2  bands  A  ->  X  were  photo¬ 
graphed  in  emission  under  resolution  allowing  measure¬ 
ment  of  rotational  structure.  Calc,  and  measured 
rotational  data,  tabulated  for  the  (0 — 6),  (0 — 5), 
(1 — 5),  and  (1 — 4)  bands,  are  in  satisfactory  agreement. 
The  characteristics  of  this  source  and  of  a  high -current, 
low-voltage  arc  are  compared.  N.  M.  B. 

Stark  effects  in  the  sodium  arc  spectrum. 
W.  Olbers  (Ann.  Physik,  1938,  [v],  33,  708 — 722). — 
The  Stark  effects  of  the  terms  6P  to  8 P,  5$  to  8$,  and 
4jD  to  8 D  of  Na  have  been  measured.  The  P  terms 
show  a  quadratic  effect  oc  n1  (n  =  principal  quantum 
no.)  in  accordance  with  the  theory  of  Unsold.  The 
anomaly  in  the  displacements  of  the  (PP)  lines  in  dis¬ 
charges  of  high  c.d.  and  pressure  (cf.  Bartels,  A.,  1933, 
107)  is  due  to  the  inapplicability  of  the  theory  of  the 
Stark  effect  to  disturbances  in  the  irregular  field  of  the 
arc.  O.  D.  S. 

Identification  and  the  origin  of  atmospheric 
sodium.  R.  Bernard  (Astrophys.  J.,  1939,  89, 


133 — 135;  cf.  A.,  1938,  I,  543). — A  criticism  (cf.  A., 

1938,  I,  377).  L.  S.  T. 

Spectra  of  potassium,  calcium,  scandium, 
and  titanium.  L.  W.  Phillips  (Physical  Rev., 

1939,  [ii],  55,  708—709;  cf.  A.,  1937,  I,  485;  Whit- 

ford,  A.,  1935,  2). — Data  and  classifications  for  67  lines 
of  the  Al-like  spectra  of  K  vn  and  Ca  vm  and  of  the 
Si-like  spectra  of  Ca  vn,  Sc  vm,  and  Ti  ix  are  tabul¬ 
ated.  All  known  term  vals.  for  these  ions  are  listed. 
Approx,  estimated  ionisation  potentials  are  Ca  vn 
127  v.,  and  Sc  vm  158  v.  N.  M.  B. 

Emission  band  spectrum  of  chlorine.  HI. 
Continua.  W.  H.  B.  Cameron  and  A.  Elliott 
(Proc.Roy.Soc.,  1939,  A,  169,  463— 469 ;  cf.  A.,  1938, 
I,  283). — An  investigation  of  the  spectrum  of  Cl 
excited  by  active  N  led  to  the  discovery  of  a  no.  of  new 
diffuse  bands  associated  with  the  continuum  having 
max.  intensity  at  X  2580  a.  These  are  considered  to 
be  due  to  the  neutral  Cl2  mol.  G.  D.  P. 

Zeeman  effect  of  the  forbidden  lines  of  potass¬ 
ium.  F.  A.  Jenkins  and  E.  Segr£:  (Physical  Rev., 
1939,  [ii],  55,  545—548;  cf.  A.,  1939,  I,  166).— The 
Zeeman  effect  of  the  lines  $ — $  and  $ — D,  absorbed  in 
K  vapour  in  an  electric  field  of  ~2000  v.  per  cm.,  was 
investigated  with  a  magnetic  field  of  27,000  gauss. 
The  lines  4$ — 14$  to  7 $ — 19$  showed  no  effect  except 
for  a  slight  broadening  of  the  last  few  lines.  The 
Zeeman  patterns  for  4$ — 1 2D  to  4$ — 15D,  with  the 
magnetic  field  perpendicular  to  the  electric  field  and  to 
the  direction  of  observation,  were  resolved.  They 
agree  with  the  predicted  pattern  and  show  qualit¬ 
atively  the  expected  intensities.  N.  M.  B. 

Arc  spectrum  of  vanadium  in  the  violet. 
(Miss)  C.  E.  Moore  (Physical  Rev.,  1939,  [ii],  55, 
710 — 713;  cf.  Meggers,  A.,  1936,  1310). — Data  and 
classifications  for  263  lines  in  the  region  2173 — 1848  a. 
are  tabulated.  Six  new  odd  terms  and  33  new  mis¬ 
cellaneous  odd  levels  have  been  found.  N.  M.  B. 

Effect  of  foreign  gases  on  the  continuous 
absorption  spectrum  of  bromine.  N.  S.  Bayliss 
and  A.  L.  G.  Rees  (Nature,  1939,  143,  560). — HC1, 
HBr,  C02,  02,  and  N2  increase  the  intensity  of  the 
main  absorption  continuum  of  Br  without  altering  the 
general  shape  of  the  absorption  curve.  The  A  and  B 
components  are  equally  affected,  and  there  is  practic¬ 
ally  no  shift  in  the  position  of  the  max.  at  4150  A. 
With  HC1  and  C02,  the  increase  in  intensity  is  oc  the 
partial  pressure  of  the  foreign  gas.  The  ultra-violet 
absorption  continuum  between  3300  and  2500  a.  is 
affected  to  a  much  greater  extent  by  HC1  or  HBr. 

L.  S.  T. 
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Sell-reversal  of  spectral  lines.  L.  Sibaiya 
(Proc.  Indian  Acad.  Sci.,  1939,  9,  A,  219 — 223). — Prom 
measurements  on  reversed  lines  obtained  from  cooled 
hollow- cathode  sources  (Ag,  Cu,  Mo,  Au,  etc.)  it  is 
concluded  that  the  extent  of  self-reversal  in  the  various 
lines  of  a  given  multiplet  is  not  the  same  but  that  the 
ratio  of  the  extent  of  self-reversal  of  two  or  more  lines 
of  a  multiplet  remains  const,  and  independent  of 
experimental  conditions.  The  self- reversals  in  the 
two  components  of  the  same  arc  lines  are  unequal  but 
the  reversal  ratio  is  const,  and  independent  of  experi¬ 
mental  conditions.  A  theoretical  explanation  is 
advanced.  W.  R.  A. 

Spectrum  of  singly-ionised  tellurium  (Te  II). 
K.  R.  Rao  (Nature,  1939, 143,  376). — In  the  spectrum 
of  Te  ii  the  lines  w  86,096,  82,742,  78,447  have  been 
identified  as  forming  the  fundamental  combination 
5 pAS- — 6 S*P  which  has  permitted  the  extension  of  the 
scheme  into  the  region  of  longer  XX.  The  structure  is 
analogous  to  that  of  Se  n.  L.  S.  T. 

Nuclear  spin  of  iodine.  IV.  New  type  of 
hyperfine  structure  deviation  from  the  interval 
rule.  S.  Tolaksky  (Proc.  Roy.  Soc.,  1939,  A,  170, 
205—222;  cf.  A.,  1939,  I,  1).— Eight  terms  in  the  I+ 
spectrum  are  found  to  show  deviation  from  the 
interval  rule  in  their  hyperfine  structure.  They  can 
be  fitted  to  a  cubic  interaction  formula.  Analysis  is 
given  for  13  newly  classified  lines.  G.  D.  P. 

Electric  qiiadrupole  moment  of  the  iodine 
nucleus.  K.  Murakawa  (Z.  Physik,  1939,  112, 
234 — 241 ;  cf.  A.,  1938, 1,  335). — From  the  separation 
of  the  (5s)  (5p)5  3P2  fine  structure  terms,  the  quadru¬ 
ple  moment  of  127I  is  0*8  x  10-24.  L.  G.  G. 

Quadrupole  moment  and  magnetic  moment  of 
the  lHI  nucleus.  T.  Schmidt  (Z.  Physik,  1939, 
112,  199 — 207). — From  hyperfine  structure  of  the 
5p46s4P3/2  and  5/2 1 1  spectrum  the  quadrupole  moment 
for  1gJI  is  —0'5  x  10~24  and  the  magnetic  moment  2-8 
nuclear  magnetons.  L.  G.  G. 

Spectral  series  in  neutral  tungsten,  W  I,  and 
limitations  on  the  possibility  of  determining 
spectroscopic  ionisation  potentials.  0.  Larorte 
and  J.  E.  Mack  (Physical  Rev.,  1937,  [ii],  52, 
249). — The  identification  of  5d!46s7s7D123455l>04  and 
5d4i)sSs7D4t  ( ?)  leads  to  the  series  limit  val.  W 1 5<P6s2  5Z>0 
(normal  state) — W  n  5d46s6D4  =  7*84  v.  The  tenta¬ 
tive  val.  for  the  ionisation  potential  is  7'6±0*2  v. 

L.  S.  T. 

Structure  of  the  arc  spectrum  of  tungsten, 
Wl.  J.  E.  Mack -and  0.  Laporte  (Physical  Rev., 
1937,  [ii],  52,  254).  L.  S.  T. 

Behaviour  of  the  continuous  radiation  from 
mercury  at  high  densities.  R.  Rompe,  P.  Schulz, 
and  W.  Thouret  (Z.  Physik,  1939, 112,  369 — 376). — 
The  intensity  of  the  continuous  emission  spectrum 
from  the  Hg  discharge  is  measured  photometrically 
over  the  density  range  0  5 — 1*5  x  1020  atoms  per  c.c. 
and  current  range  4 — 12  amp.  The  intensity  of 
radiation  cc  P!~,  and  nearly  oc  d.  Results  are  in 
accord  with  theory  (Unsold),  and  indicate  a  lowering 
of  the  excitation  voltage  at  higher  d  and  c.d. 

L.  G.  G. 


Zeeman  effect  of  hyperfine  structure  in  inter¬ 
mediate  fields.  L.  Sibaiya  and  T.  S.  Subbaraya 
(Proc.  Indian  Acad.  Sci.,  1939,  9,  A,  211 — 218). — 
The  Zeeman  effect  of  the  hyperfine  structure  of  the 
5461  a.  Hg  line  at  field  strengths  >4000  gauss  has 
been  studied,  and  particularly  the  satellite  +0*753 
cm.-1  arising  from  the  transition  73$1/=3/2->- 
63P2/ =  3/2  in  199Hg.  Experimental  data  agree  well 
with  theory.  W.  R.  A. 

Spectrum  of  Pb2.  L.  Natanson  (Acta  Phys. 
Polon.,  1939,  7,  275 — 278). — The  band  spectrum  of 
Pb2  has  been  obtained  by  passing  an  electrodeless 
discharge  through  a  Si02  tube  containing  Pb  vapour 
at  850°.  13  band  heads  between  4700  and  3700  a. 

have  been  measured  and  found  to  be  higher  members 
of  the  series  observed  in  the  region  4600 — 5200  a. 
by  Shawhan  (cf.  A.,  1935,  1292)  using  thermal  excit¬ 
ation.  J.  A.  K. 

Normal  and  subnormal  ratios  and  divisions 
of  the  glow  discharge  at  a  flat,  semi-conducting 
electrode  of  heated  glass.  K.  Wolf  (Z.  Physik, 
1939,  112,  96 — 106). — Using  a  cathode  of  heated 
glass,  the  electrode  resistance,  cathode  fall,  and 
general  distribution  of  the  discharge  were  investigated 
in  air  and  H2  at  various  voltages  and  gas  pressures. 

H.  C.  G. 

Sputtering  from  slightly  conducting  films 
formed  in  the  discharge  on  heated  glass.  K. 
Wolf  (Z.  Physik,  1939, 112,  148 — 158 ;  cf.  preceding 
abstract). — Slightly  conducting  films  several  */..  thick 
were  produced  on  heated  plane  glass  cathodes  by  the 
glow  discharge  in  air,  H2,  and  Hg  vapour.  Under 
certain  conditions  these  films  give  a  sputtering 
discharge  which  passes  smoothly  into  the  ordinary 
glow  discharge  with  increasing  film  thickness,  lower 
temp.,  or  increasing  c.d. ;  dependence  of  the  pheno¬ 
menon  on  these  factors  has  been  investigated. 

H/C.  G. 

High-pressure  arcs  in  common  gases  in  free 
convection.  C.  G.  Suits  (Physical  Rev.,  1939,  [ii], 
55,  561 — 567). — An  oscillographic  method  is  described 
for  measuring  the  electric  gradient  E  (v.  per  cm.), 
c.d.  I  (amp.  per  sq.  cm.),  and  total  voltage  e  (v.)  as  a 
function  of  current  i  in  the  discharge.  Results  are 
given  and  plotted  for  arcs  in  the  range  0 — 10  amp. 
with  free  convection  in  N2,  A,  and  He  at  1 — 50  atm., 
and  for  air,  C02,  and  steam  at  atm.  pressure.  Deter¬ 
minations  of  n  and  B  in  E  —  Bi~n  and  of  7ti  in  E  — 
B0fi*n  were  obtained.  N.  M.  B. 

Explanation  of  the  lines  in  the  spectrum  of 
the  solar  corona.  W.  Grotian  (Naturwiss.,  1939, 
27,  214). — It  is  suggested  that  the  spectrum  lines  of 
the  solar  corona  may  be  explained  as  forbidden  lines 
of  highly  ionised  atoms.  A.  J.  M. 

Influence  of  chemical  binding  and  crystal 
structure  on  X-ray  absorption  edges.  R;  Land- 
shoff  (Physical  Rev.,  1939,  [ii],  55,  631— 636 ;  eff 
A.,  1938,  1,  346). — An  attempt  is  made  to  explain 
the  positions  and  fine  structures  of  X-ray  absorption 
edges,  so  far  as  these  are  not  explained  by  Kronig’s 
theory,  by  considering  that  they  arise  from  transitions 
into  a  series  of  discrete  states  in  which  the  electron 
is  trapped  in  the  region  of  surplus  positive  charge 
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which  is  created  by  the  ejection  of  the  electron  from 
the  inner  shell  of  the  parent  ion.  A  model  in  which  the 
electron  is  bound  to  the  positive  ions  in  the  neigh¬ 
bourhood  of  the  parent  ion  is  used  to  calculate  the 
energy  of  the  trapped  states.  Data  for  Cl"  and  S 
in  several  compounds  are  given  and  discussed. 

N.  M.  B. 

Ionisation  of  mercury.  T.  McFadden  (Physical 
Rev.,  *  1939,  [ii],  55,  797). — Investigations  with  a 
modified  space-charge  tube  give  results  in  general 
agreement  with  those  recently  reported  (cf.  Notting¬ 
ham;  Bell,  A.,  1939,  I,  16S).  N.  M.  B. 

Townsend  ionisation  coefficients  in  Cs-Ag-O 
photo-tubes  filled  with  argon.  W.  S.  Huxford 
(Physical  Rev.,  1939,  [ii],  55,  754— 762).— An 

attempt  is  made  to  account  for  the  amplification  of 
photo- currents  at  low  c.d.  on  the  basis  of  Townsend’s 
theory,  assuming  secondary  electron  emission  by 
positive  ions.  Using  special  sealed-off  tubes  having 
parallel  plates  at  various  separations,  and  a  const, 
gas  pressure,  vals.  of  the  Townsend  coeffs.  a  and  y 
were  determined  at  each  field  val.  by  simultaneous 
solution  of  the  Townsend  equations  for  two  plate 
separations.  Measured  vals.  of  the  striking  potentials 
of  the  glow  discharge  are  in  quant,  agreement  with 
the  positive  ion  mechanism  assumed.  The  photo¬ 
sensitivity  of  the  compound  Cs  cathodes  increases 
with  increase  of  bombarding  ion  current. 

N.  M.  B. 

Time  changes  in  emission  from  oxide-coated 
cathodes.  J.  P.  Blewett  (Physical  Rev.,  1939, 
[ii],  55,  713—717;  cf.  Becker,  A.,  1932,  208) —The 
decay  of  electron  emission  when  emission-limited 
current  is  drawn  from  an  oxide  cathode  (BaO-SrO) 
was  studied  as  a  function  of  anode  voltage,  anode 
current,  cathode  temp.,  and  tube  temp.  It  is 
concluded  that  the  decay  is  due  to  a  transport  of  Ba 
or  0  by  electrolysis  and  diffusion.  The  val.  deduced 
for  the  heat  of  diffusion  is  17 ±5  kg.-cal.,  or  ~0-7  ev. 
Other  observed  time  variations  in  emission  are 
discussed.  N.  M.  B. 

Total  secondary  electron  emission  from  tung¬ 
sten  and  thorium-coated  tungsten.  E.  A.  Coomes 
(Phj'sical  Rev.,  1939,  [ii],  55,  519— 525 ;  cf.  A.,  1939, 
I,  2). — The  secondary  electron  emission  from  poly- 
cryst.  W  covered  with  unimol.  films  of  Th  evaporated 
on  to  it  from  a  thoriated  W  filament,  investigated  for 
a  primary  electron  energy  range  of  100 — 1000  V., 
showed  no  change  in  the  val.  of  the  coeff.  with 
thoriation  for  primary  energies  <200  v.,  but  decreased 
at  higher  voltages  with  increasing  amounts  of  Th  on 
the  target.  Treatment  with  02  released  from  the 
thoriated  W  filament  caused  an  increase  in  the  work 
function  and  also  in  the  secondary  emission  coeff. 

N.  M.  B. 

Influence  of  gases  on  the  secondary  emission 
of  certain  metals.  N.  Chlebnikov  (Tech.  Phys. 
U.S.S.R.,  1938,  5,  593 — 618). — Apparatus  for  measur¬ 
ing  the  "  coeff.  of  secondary  emission,”  a,  is  described. 
The  metals  examined  were  deposited  by  distillation 
in  vac.  on  a  Ta  plate.  Freshly  deposited  Be  or  Mg 
gave  amax>  ~0-9  with  primary  beam  voltage  — 300  v. 
Brief  exposure  to  02  increased  crmax.  to  2 — 3  ;  H2  and  He 
also  increased  a  but  the  effect  was  more  complicated. 


The  emission  from  pure  Ta  was  similarly  influenced 
by  traces  of  residual  gases ;  outgassing  reduced 
amax<  from  2-2  to  1-2.  A  theory  of  the  mechanism  of 
emission  has  been  developed  to  explain  the  results. 
The  resistance  of  thin  films  of  Be,  Ni,  W,  and  Ag 
increases  sharply  on  exposure  to  Oo  and  slightly 
with  H2.  J.  A.  K. 

Secondary  electron  emission  from  oxide- 
coated  cathodes.  N.  Morgulis  and  A.  Nagorski 
(Tech.  Phys.  U.S.S.R.,  1938,  5,  848— 863) .—The 
secondary  electron  emission  from  a  (Ni)-BaO,  Ba-Ba 
cathode  is  <  that  from  a  Cs20  cathode,  but  does  not 
show  a  time  lag  even  when  cold.  The  energy  dis¬ 
tribution  of  the  secondary  electrons  was  determined  at 
different  temp.  Thermo -electronic  emission  is  > 
secondary  emission  at  600°  K.  arid  a  device  for  separ¬ 
ating  the  two  effects  is  described.  The  secondary 
emission  increases  considerably  with  rise  of  temp, 
particularly  above  600°  k.  and  the  increase  is  almost 
unaffected  by  the  energy  of  the  primary  electrons 
(400— 1000  v.).  A.  J.  M. 

Absolute  light  yield,  excitation  functions,  and 
intensity  relations  in  helium,  neon,  and  argon 
spectra  excited  by  atomic  collision  at  velocities 
from  0  to  4500  volts.  V.  Neumann  (Ann.  Physik, 
1939,  [v],  34,  603 — 624). — The  processes  Ne  Ne, 
He  ->  He,  A  ->  A,  He  ->  A,  and  H  ->  Ne,  He,  and  A 
have  been  investigated.  In  each  case  excitation  by 
similar  atoms  is  the  most  efficient.  Results  are 
compared  with  those  for  excitation  by  electron 
collision.  0.  D.  S. 

Measurement  of  the  excitation  function  of 
metals  of  high  b.p.  on  excitation  by  electron 
collision.  H.  Fuhrmann  (Ann.  Physik,  1939,  [v], 
34,  625- — 643). — By  means  of  a  new  apparatus  the 
excitation  functions  for  electron  collision  of  lines  in 
the  spectra  of  T1  (cf.  Strohmeier,  A.,  1937,  I,  590), 
Ag,  and  Pb  have  been  measured.  Ag  shows  character¬ 
istics  similar  to  T1  and  Na.  Contrary  to  expectation, 
the  singlet  and  triplet  lines  of  Pb,  which  has  a  triplet- 
ground  term,  do  not  show  a  reversal  in  their  character¬ 
istics  as  compared  with  those  of  Cd,  Zri,  and  Hg. 

0.  D.  S. 

Fluctuation  of  thermionic  current  and  the 
11  flicker  M  effect.  M.  Surdin  (J.  Phys.  Radium, 
1939,  [vii],  10,  188— 189).— Mathematical.  The  fluc¬ 
tuation  of  the  thermionic  current  of  the  “  flicker  ” 
effect  can  be  attributed  to  the  fluctuation  in  the  no. 
of  free  electrons  in  the  metal.  W.  R.  A. 

Scattering  of  fast  electrons  and  of  cosmic-ray 
particles.  E.  J,  Williams  (Proc.  Roy.  Soc,,  1939, 
A,  169,531—572;  cf.  A.,  1938,  I,  224).— The  relativ¬ 
istic  theory  of  nuclear  scattering  is  discussed  and 
corrections  are  applied  for  the  effects  of  finite  nuclear 
size  and  the  shielding  of  the  nucleus  by  the  at. 
electrons.  The  average  deflexions  due  to  multiple 
scattering  of  fast  electrons  in  thin  metal  foils  and  of 
cosmic-ray  particles  in  metal  plates  are  calc.  The 
theoretical  results  are  in  agreement  with'  experiment 
on  the  scattering  of  cosmic-ray  particles;  reference 
is  made  to  the  bearing  of  the  cosmic-ray  results  on 
the  existence  of  “  heavy  electrons.”  The  scattering 
of  million- v.  electrons  by  A1  foil  is  in  agreement  with 
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the  theory  but  that  of  10-Mv.  electrons  by  Pb  foil 
is  < ^  the  theoretical  vals.  G.  D.  P. 

Mass  of  the  mesotron.  Y.  Nishina,  M.  Takeix- 
chi,  and  T.  Ichimiya  (Physical  Rev.,  1939,  [ii],  55, 
585- — 586;  cf.  A.,  1938,  I,  57). — Investigations  on  a 
Pb  bar  mounted  in  a  Wilson  cloud-chamber  showed  the 
track  of  a  negatively  charged  particle  of  range  6*15 
cm.  for  which  the  calc,  mass  is  (170+9)m,  where  rn 
is  the  mass  of  the  electron.  The  corr.  val.  of  a  result 
previously  reported  is  (180+20)m.  N.  M.  B. 

New  effect  in  the  asymmetry  of  radiation 
from  hydrogen  positive  rays  in  an  electric  field. 
R.  Gebauer  (Naturwiss.,  1939,  27,  228). — The 
Stark  effect  components  of  the  and  Hy  lines  in  an 
electric  field  were  observed  simultaneously  with  two 
spectral  apparatus  in  opposite  directions,  both 
perpendicular  to  the  positive  rays  and  to  the  direction 
of  the  field.  When  the  field  was  made  slightly 
inhomogeneous  asymmetry  of  the  components  was 
observed,  the  width  of  the  short-wave  component 
being  >  that  of  the  long-wave  component  when 
viewed  in  one  direction,  and  the  reverse  in  the 
opposite  direction.  The  effect  is  not  a  Doppler 
effect.  A.  J.  M. 

Determination  of  the  mobilities  of  gaseous 
ions.  (Mlle.)  E.  Montel  (Compt.  rend.,  1939, 
208,  1141 — 1144). — A  new  method  has  been  devised 
for  the  determination  of  the  mobilities  of  gaseous  ions 
in  which  the  ions,  produced  by  X-ray  irradiation,  are 
subjected  to  the  influence  of  an  electric  field  and  the 
current  produced  by  their  displacement  is  amplified 
and  measured.  W.  R.  A. 

Production  of  ions  in  the  auroral  glow.  J. 
Kaplan  (Physical  Rev.,  1937,  [ii],  52,  257). — 
Hypothetical.  L.  S.  T. 

Classification  and  correspondence  of  the  chem¬ 
ical  elements  and  their  compounds.  R.  Lauti£ 
(Bull.  Soc.  chirn.,  1939,  [v],  6,  677 — 683). — An 
arrangement  of  the  periodic  table  corresponding  with 
electronic  structures.  E.  J.  G. 

Mases  of  GLi,  7Li,  8Be,  °Be,  10B,  and  nB.  S.  K. 
Allison  (Physical  Rev.,  1939,  [ii],  55,  624 — 627). — 
Yals.  are  deduced  with  the  help  of  energy  release  data 
in  the  two  modes  of  disintegration  of  Be  under  proton 
bombardment  (cf.  A.,  1939, 1,  172).  The  introduction 
of  the  revised  electronic  charge  makes  changes 
<0*07%  in  the  accepted  range-energy  curve  for  a- 
particles,  Assuming  H  —  1*00813+0-00002,  D  — 
2*01473+0*00002,  and  4He  =  4*00386+0  00006,  the 
deduced  masses  are  6Li  —  6*01670+0*00012,  7Li  = 
7*01799+0*00011,  8Be  =  8*00753+0*00013,  9Be  = 
9*01474+0*00014,  10B  =  10*01579+0*00022,  and 

UB  =  11*01244+0*00019.  These  masses  are  com¬ 
pared  with  several  observed  nuclear  reactions  and 
mass-spectrographic  doublets.  N.  M.  B. 

Mass  of  the  normal  litre  and  compressibility 
of  gaseous  carbon  monoxide.  At.  wt.  of 
carbon.  E.  Moles  and  M.  T.  Salazar  (Congr. 
int.  Quim.  pura  apl.,  1934,  9,11,  217 — 224;  Chem. 
Zentr.,  1937,  i,  1115). — The  at.  wt,  val.  12*007+0  001 
is  obtained,  the  ratio  12C  :  13C  being  100  :  1. 

A.  J.  E.  W. 


Determination  of  the  at.  wt.  of  lead  by  the 
Richards-Honigschmid  method.  I.  Prepar¬ 
ation  of  chemically  pure  silver  as  a  standard 
for  determination  of  the  at.  wt.  of  lead.  Y.  M. 
Permjakov  (J.  Gen.  Chem.  Russ.,  1938,  8,  1881 — 
1886). — Ag  containing  0-3 — 0*5  p.p.m.  of  Ca  is  pre¬ 
pared  by  the  method  of  Honigschmid  (Mitt.  Inst. 
Radiumforsch.  Wien,  1914,  56,  5 ;  1916,  86,  10),  with 
minor  modifications.  R.  T. 

Constancy  of  40K.  A.  K.  Brewer  (Physical 
Rev.,  1939,  [ii],  55,  669). — Investigations  on  K 
minerals  of  various  ages  and  from  various  sources 
support  the  conclusions  of  Smythe  (cf.  A.,  1939, 1, 171) 
that  the  39K/40K  abundance  ratio  is  comparatively 
const,  throughout  nature.  N.  M.  B. 

Enrichment  of  xenon  isotopes  and  their  detec¬ 
tion.  W.  Groth  (Naturwiss.,  1939,  27,  260—261). — 
The  Hertz  diffusion  process  and  the  Clusius  separation 
method  were  used  simultaneously  in  the  separation  of 
Xe  isotopes.  A  Clusius  separation  tube  1  m.  long  can 
be  as  effective  as  12  Hertz  diffusion  pumps,  and  a 
better  separation  was  effected  if  the  diameter  of  the 
tube  was  decreased  to  0*5  cm.  With  wire  temp,  of 
1200°  and  1650°  the  variation  in  the  at.  wt.  of  the 
fractions  collecting  at  the  “  light  ”  and  “  heavy  ”  ends 
of  the  apparatus  was  plotted  against  time.  The 
thermal  conductivity  method  was  used  for  the  analysis 
of  the  fractions  and  differences  >1  at.  wt.  unit  were 
obtained.  A.  J.  M. 

Isotopic  constitution  of  hafnium,  yttrium, 
lutecium,  and  tantalum.  A.  J.  Dempster  (Physi¬ 
cal  Rev.,  1939,  [ii],  55,  794 — 795). — Photographs  of 
ions  obtained  from  a  high-frequency  spark  showed  a 
new  isotope  174Hf,  with  intensity  0*3%  of  the  total; 
there  was  also  indication  of  a  possible  172Hf.  No 
confirmation  could  be  obtained  of  177Lu  and  179Ta,  nor 
of  a  Y  isotope  of  at.  mass  91.  N.  M.  B. 

Isotopic  abundance  and  at.  wt.  of  europium. 
H.  Lichtblau  (Naturwiss.,  1939,  27,  260). — The  iso¬ 
topic  abundance  of  Eu  has  been  determined ; 
15IEu  :  153Eu  —  96*3+1*2  :  100.  No  other  isotopes 
were  discovered,  and  if  present  cannot  be  >0*4%. 
The  mean  mass  no.  is  152*019+6  X  10-3.  Using 
Dempster’s  val.  for  the  packing  fraction,  and  convert¬ 
ing  to  the  chemical  scale,  the  at.  wt.  of  Eu  is  151*95 
+0*01,  or  using  Aston’s  val.  for  the  packing  fraction 
the  val.  is  151*92+0*03.  A.  J.  M. 

Radioactivity  of  glass,  porcelain,  and  mica. 
S.  Gawronski  (Acta  Phys.  Polon.,  1939,  7,  253 — 271). 
— By  a  counter  method  weak  natural  radioactivity  has 
been  detected  in  insulator  porcelain,  two  glasses,  and 
three  different  micas.  The  nature  of  the  rays  was 
examined  by  measurement  of  the  absorption  in  thin 
sheets  of  Cu  and  Al.  The  radiations  from  porcelain 
and  Indian  mica  were  found  to  be  homogeneous  and 
corresponded  in  penetrating  power  with  the  (3-radia¬ 
tion  of  K.  The  other  materials  gave  inhomogeneous 
radiations  which  were  approx,  separated  and  identified 
as  follows  :  Eischer  glass,  Ra  (y),  K  ((3),  and  Ra-i?  (y) ; 
Thuringer  glass,  U-X>  ((3  and  y),  and  Ra -B  (y) ;  East 
African  mica,  K  ((3)  slightly  inhomogeneous;  Mada¬ 
gascar  mica,  Th-C"  ((3)  and  Ra  ((3),  J.  A.  K. 
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Actinium  series  of  radioactive  elements  and 
their  influence  on  geological  age  measurements. 
A.  V.  Grosse  (Physical  Rev.,  1939,  [ii],  55,  584-584). 
— A  confirmatory  discussion  of  the  results  of  Nier  (cf. 
A.,  1939,  I,  169)  and  an  examination  of  discrepancies. 

N.  M.  B. 

Energy  loss  of  high-energy  p-rays  in  lead. 
J.  J.  Turin  and  H.  R.  Crane  (Physical  Rev.,  1937,  [ii], 
52,  247). — Using  (3 -rays  from  8Li,  cloud- chamber 
measurements  of  the  loss  of  energy  of  electrons  in 
passing  through  Pb  have  been  extended  to  incident 
energies  of  11  Me.v.  For  0*5  mm.  of  Pb,  average  losses 
are  50%  >  predicted  vals.  L.  S.  T. 

(3-Ray  spectrum  of  radium-E.  L.  H.  Martin 
and  A.  A.  Townsend  (Proc.  Roy.  Soc.,  1939,  A,  170, 
190 — 205). — A  magnetic  (3-ray  spectrometer  is 
described.  The  (3-ray  spectrum  of  a  source  of  Ra-E  in 
equilibrium  with  Ra-Z)  was  investigated,  special 
attention  being  paid  to  the  effect  of  back-scattering  in 
the  source  support  and  absorption  in  the  window  of 
the  counter.  The  results  cannot  be  explained  by  the 
Fermi  theory,  or  the  modification  of  Konopinski  and 
Uhlenbeek.  G.  D.  P. 

y- Rays  of  radium-E.  J.  A.  Gray  (Physical 
Rev.,  1939,  [ii],  55,  586— 587).— Curves  for  the  absorp¬ 
tion  in  A1  of  the  soft  y-rays  of  Ra-ZJ  and  for  the  produc¬ 
tion  of  X-rays  in  A1  by  the  fast  and  slow  (3 -rays  from 
Ra -E  are  given  and  discussed.  N.  M.  B. 

y-Rays  from  boron  and  beryllium  under  proton 
bombardment,  and  from  lithium  under  deuteron 
bombardment.  W.  G.  Shepherd,  R.  0.  Hanby, 
and  J.  H.  Williams  (Physical  Rev.,  1937,  [ii],  52, 
247). — Under  proton  bombardment,  B  emits  a  hard 
y-ray.  The  resonance  observed  at  180  kv.  has  been 
confirmed.  No  y-rays  harder  than  background  X-rays 
from  the  accelerating  tube  have  been  observed  from 
Be  bombarded  by  200-kv.  protons.  The  y-ray  from 
Li  under  deuteron  bombardment  has  an  energy  of 
400±25  kv.  L.  S.  T. 

Intensity  distribution  in  Compton  scattering 
of  y-rays.  Z.  Bay  and  Z.  Szepesi  (Z.  Physik,  1939, 
112, 20 — 28). — A  method  of  greatly  increased  accuracy 
for  measuring  the  angular  distribution  of  secondary 
radiation  excited  by  y-rays  is  described.  Results  are 
given  for  A1  between  the  angles  50°  and  140° ;  these 
agree  with  vals.  calc,  from  the  formula  of  Klein  and 
Nishina.  H.  C.  G. 

Nuclear  effect  and  scattering  of  y-rays.  Z. 
Bay  and  G.  Papp  (Z.  Physik,  1939,  112,  S6 — 91). — 
Intensity  distribution  of  scattered  radiation  arising 
from  the  incidence  of  y-radiation  from  Ra  on  sheets  of 
Pb  and  A1  is  independent  of  the  angle.  Comparison 
between  nuclear  scattering  and  Compton  scattering 
shows  the  experimental  results  to  agree  with  the 
calculations  of  Jaeger  and  Hulme  and  of  Klein  and 
Nishina.  H.  C.  G. 

Gamma  radiation  from  ^^Au.  G.  J.  Sizoo  and 
C.  Eijkman  (Physica,  1939,  6,  332 — 336). — The  y- 
radiation  contains  a  hard  component  with  an  energy  of 
~2*5  Me.v.,  and  an  intensity  of  ~0*02  quantum  per 
disintegration.  L.  J.  J. 


Low-energy  neutrons  from  the  deuteron- 
deuteron  reaction.  E.  Hudspeth  and  H.  Dunlap 
(Physical  Rev.,  1939,  [ii],  55,  587—588;  cf.  Bonner, 
A.,  1938,  I,  339). — Using  a  cloud  chamber  containing 
H2  and  EtOH  vapour  and  a  D3P04  target,  the  low- 
energy  neutron  spectrum  was  obtained.  The  in¬ 
tensity  ratio  of  the  high-  and  low-energy  groups  is 
-1  :  16.  N.  M.  B. 

Neutron-proton  scattering  cross-section.  L. 
Simons  (Physical  Rev.,  1939,  [ii],  55,  792— 793).— In 
view  of  the  divergence  of  calc,  and  experimental  vals., 
measurements  were  made  with  different  thicknesses  of 
H20  as  a  proton  scatterer  and  I  and  Ag  as  detectors. 
The  corr.  mean  free  path  of  the  resonance  neutrons  in 
H20  was  0-91  cm.,  corresponding  with  a  proton  cross- 
section  of  14*8  x  KP24  (cross-section  for  0  =  3*3  X 
10-24  sq.  cm.).  The  discrepancy  with  Cohen’s  val. 
(cf.  A.,  1939, 1,  172)  is  discussed.  N.  M.  B. 

Production  of  photo -neutrons  from  a  source 
with  Ra-y  +  Be.  Z.  Ollano  (Nuovo  Cim.,  1938, 
15,  541 — 550). — Measurements  have  been  made  of  the 
no.  of  neutrons  obtainable  from  various  Ra-y -f- Be 
sources.  The  mean  collision  cross-section  for  the 
process  in  which  the  hardest  y-rays  of  Ra  liberate 
neutrons  from  Be  is  2*04-0*3  X  10~27  sq.  cm. 

0.  J.  w. 

Scattering  of  neutrons  by  iron.  R.  F.  Bacher 
(Physical  Rev.,  1937,  [ii],  52,  248). — The  scattering  of 
Rh  resonance  neutrons  by  thick  and  thin  Fe  scatterers 
above  a  detector  on  a  paraffin  cylinder  has  been 
investigated.  The  albedo  effect  contributes  largely  to 
the  scattering.  For  5*4  cm.  of  Fe,  the  ratio  of  absorp¬ 
tion  to  scattering  cross-section  is  0*22.  L.  S.  T. 

Distribution  of  particles  of  disintegration  of 
nitrogen  under  the  action  of  fast  neutrons. 
Resonance  levels  of  the  15N  nucleus.  J.  Thlbaud 
and  P.  Comparat  (J.  Phys.  Radium,  1939,  [vii],  10, 
161 — 170). — A  detailed  account  of  work  already  noted 
(cf.  A.,  1938, 1,  427,  489 ;  1939, 1,  53).  W.  R.  A. 

Scattering  of  fast  neutrons  of  different  energy. 
H.  Aoki  (Physical  Rev.,  1939,  [ii],  55,  795;  cf.  A., 
1939,  I,  171). — Curves  of  the  scattering  cross-section 
of  32  elements  for  D  +  D  and  Li  4-  D  neutrons  of 
energies  2*1 — 2*8  Me.v.  at  various  angles  to  the 
incident  deuteron  are  given  and  discussed. 

N.  M.  B. 

Emission  of  neutrons  during  the  artificial 
disintegration  of  uranium  nuclei.  Possibility 
of  chain  reaction.  C.  Haenny  and  A.  Rosenberg 
(Compt.  rend.,  1939,  208,  898 — 900). — With  the  aid 
of  a  hexane-ionisation  chamber  (A.,  1938,  I,  289)  it 
has  been  shown  that  a  neutron  beam  tends  to  increase 
in  intensity  during  passage  through  a  large  amount  of 
U.  The  effect  is  attributed  to  secondary  emission  of 
neutrons  from  disintegrated  nuclei  replacing  the 
absorbed  primary  neutrons.  The  chain  effect  obtained 
suggests  the  possibility  of  using  U  to  intensify  weak 
sources  of  neutrons  and  of  producing  appreciable 
quantities  of  the  transmutation  products.  ■  J.  W.  S. 

Delayed  neutron  emission  which  accompanies 
fission  of  uranium  and  thorium.  R.  B.  Roberts, 
L.  R.  Hafstad,  R.  C.  Meyer,  and  P.  Wang  (Physical 
Rev.,  1939,  [ii],  55,  664). — Further  evidence  shows 
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that  direct  neutron  emission,  and  not  photodisin¬ 
tegration,  is  responsible  for  the  delayed  neutrons 
produced  by  neutron  bombardment  of  U  (cf.  A.,  1939, 

I,  235).  The  measured  cross-section  for  the  produc¬ 

tion  of  delayed  neutrons  by  Li-neutron  bombardment 
of  U  (high-energy  neutrons)  was  ^-4  x  10-26  sq.  em. 
which  is  ~  one  half  the  cross-section  for  fission  when 
fast  Bn-Be  neutrons  are  used.  Delayed  neutrons 
were  observed  from  Th(N03)3  which  had  been  activ¬ 
ated  by  fast  Li  neutrons.  The  intensity  was  of  that 
observed  from  U ;  the  period  was  ~  the  same  as  that 
of  delayed  neutrons  from  U.  N.  M.  B. 

y- Rays  from  uranium  activated  by  neutrons. 

J.  C.  Mouzon,  B.  D.  Park,  and  J.  A.  Bichards,  jun. 
(Physical  Bev,,  1939,  [ii],  55,  668). — Integral  curves 
for  runs  of  photographs  obtained  when  U  nitrate  in  a 
Pb  envelope  was  bombarded  with  neutrons  in  a  cloud- 
chamber  filled  with  air  and  EtOH  vapour  in  a  mag¬ 
netic  field  are  given,  together  with  the  corresponding 
curve  for  the  Pb  in  absence  of  U.  Besults  indicate 
that  the  y-rays  above  4  or  5  Me.v.  are  associated  with 
the  fission  process  and  are  probably  emitted  by  the 
excited  products  of  the  ruptured  U  nucleus. 

N.  M.  B. 

Cross-sections  of  metallic  uranium  for  slow 
neutrons.’  M.  D.  Whitaker,  C.  A.  Barton,  W.  C. 
Bright,  and  E.  J.  Murphy  (Physical  Bev.,  1939, 
[ii],  55,  793). — Since  cross-sections  obtained  by 
investigations  on  elements  and  on  their  compounds 
are  liable  to  differ,  measurements  of  the  transmission 
of  U  metal  for  slow  neutrons  are  reported.  The  results 
obtained  are  :  total  cross-section  23-1  ±05  x  10-24; 
capture  cross-section  1 1  ±3  X  10-24  ;  scattering  cross- 
section  12±3  X  lCh24  sq.  cm.  N.  M.  B. 

Production  of  neutrons  in  uranium  bom¬ 
barded  by  neutrons.  H.  L.  Anderson,  E.  Fermi, 
and  H.  B.  Hanstein  (Physical  Bev.,  1939,  [ii],  55, 
797 — 798). — Preliminary  experiments  with  a  Bn  -j-  Be 
source  of  neutrons  and  with  photo-neutrons  emitted 
from  a  block  of  Be  irradiated  with  y-rays  from  Ba 
support  the  view  that  neutrons  are  emitted  by  U 
under  neutron  bombardment.  N.  M.  B. 

Instantaneous  emission  of  fast  neutrons  in 
the  interaction  of  slow  neutrons  with  uranium. 
L.  Szilard  and  W.  H.  Zinn  (Physical  Bev.,  1939. 
[ii],  55,  799 — 800;  cf.  preceding  abstract). — Using 
photo- neutrons  liberated  from  a  Be  block  by  the 
y-rays  of  Ba  and  slowed  down  by  paraffin  wax, 
together  with  a  He-filled  ionisation  chamber  and 
amplifier  detector,  an  emission  of  fast  neutrons  in 
the  U  fission  process  was  found.  Beplacement  of  the 
He  chamber  with  an  ionisation  chamber  lined  with 
U308  allowed  an  estimation  of  ~2  neutrons  per 
fission  to  be  made.  Indications  were  obtained  that 
the  no.  of  neutrons  due  to  delayed  emission  must  be 
very  small  (cf.  Boberts,  A.,  1939,  I,  235). 

N.  M.  B. 

Artificial  radioactivity.  IV.  K.  Diebner  and 
E.  Grassmann  (Physikal.  Z.,  1939,  40,  297—314; 
cf.  A.,  1938,  I,  381). — Further  results  to  the  end  of 
1938  are  reviewed. 

Radioactivity  of  SLi.  C.  Kittel  (Physical  Bev., 
1939,  [ii],  55,  515 — 519;  cf.  Bumbaugh,  A.,  1937, 


I,  5). — The  continuous  distribution  of  a-particles, 
which  is  not  given  correctly  by  the  Konopinski- 
Uhlenbeck  theory,  observed  in  the  (3-decay  of  8Li  is 
examined  theoretically  on  the  Fermi  theory  of  p-decay 
and  is  accounted  for  by  an  approx,  form  of  this  theory. 
The  abnormally  small  val.  found  for  Fermi’s  const,  g 
for  the  p-decay  process  classes  the  process  as  im¬ 
probable.  N.  M.  B. 

Internal  conversion  electrons  from  80Br .  G .  E . 
Valley  and  B.  L.  McCreary  (Physical  Bev.,  1939, 
[ii],  55,  666;  cf.  Segrfe,  A.,  1939,  I,  169).— The 
negative  electron  spectra  of  78,  80»  82Br  produced  by 
proton  bombardment  of  thin  Se  films  were  examined 
in  the  region  13 — 150  e.kv.,  and  showed  two  strong 
lines  of  electrons  at  44 ±1  and  33  5 ±1  e.kv.,  and  a 
much  weaker  line  at  21-5±2  e.kv.  The  44  and  33-5 
lines  belong  to  80Br  (4*4  hr.),  and  agree  with  L  and  K 
conversion  in  Br  of  a  y- ray  of  ~45  e.kv. ;  the  21-5  fine 
belongs  either  to  80Br  (4*4  hr.)  or  to  82Br  (33  hr.)  and  is 
the  result  of  either  L  conversion  of  a  23-e.kv.  y- ray 
or  K  conversion  of  a  34-e.kv.  y- ray.  N.  M.  B. 

Excited  states  of  nuclei.  F.  J.  Wisniewski 
(Acta  Phys.  Polon.,  1939,  7,  245 — 252). — y-Bays  of 
energies  4,  6-9,  and  12  Me.v.  are  observed  during  the 
reactions  7Li  +  [H  =  2JHe  and  jLi  +  }H  =  2He  + 
£He.  From  theoretical  calculations  of  the  energies 
of  excited  states  of  nuclei,  these  rays  have  been 
ascribed  to  7Li,  4He,  and  cLi,  respectively.  J.  A.  K. 

Coincidence  investigations  of  the  nuclear 
transformation  of  boron  by  protons.  K.  Fink 
(Ann.  Physik,  1939,  [v],  34,  717 — 739). — Coincidence 
measurements  indicate  that  8Be  formed  in  the  process 
irB  (p,  a)  8Be  disintegrates  spontaneously  into  two 
a-particles.  The  results  of  absorption  measurements 
on  the  a-particles  formed  cannot  be  interpreted  on  the 
assumption  that  disintegration  is  isotropic  with 
respect  to  the  centre  of  gravity  of  the  8Be  nucleus. 
Coincidence  measurements  for  the  process  nB  (p,  a) 
aa  also  indicate  a  non-isotropic  disintegration. 

O.  D.  S. 

Short-range  a-particles  from  19F  +  1H.  W.  B. 
McLean,  B.  A.  Becker,  W.  A.  Fowler,  and  C.  C. 
Lauritsen  (Physical  Bev.,  1939,  [ii],  55,  796). — 
The  y-ray  spectrum  from  the  bombardment  of  19F 
by  protons  of  energies  >750  kv.  consists  of  a  single 
line  at  6*0 ±0-2  Me.v.,  and  a  first  resonance  at  330  kv. 
(cf.  Hafstad,  A.,  1936,  1313).  The  range  distribution 
curve  of  particles  produced  by  the  bombardment 
of  CaF2  (19F)  with  350-kv.  protons  is  consistent  with  the 
assumption  that  the  group  consists  of  a-particles  due 
to  the  reaction  19F  +  (20Ne)  ->  10*O  +  4He  +  Q ; 

16*0  -X  160  +  7iv.  The  calc.  val.  of  Q  =  1-74±(H0 
Me.v.  so  that  the  excited  state  of  0  involved  lies  6*2 
Me.v.  above  the  ground  state,  in  good  agreement 
with  the  observed  y-ray  energy.  N.  M.  B. 

Radioactivity  produced  in  sulphur  and  phos¬ 
phorus  by  fast  neutrons.  J.  Cichocki  and  A. 
Soltan  (Acta  Phys.  Polon.,  1939,  7,  240 — 244; 
cfi  A.,  1938,  I,  489). — Fast  neutrons  from  Li  +  D 
induce  in  S  a  radioactivity  of  half- fife  2-6  hr.  found 
chemically  to  be  l\ Si  formed  by  +  In  =  fJSi  + 
JHe.  The  aetivitv  is  identical  with  that  produced  by 
the  reaction  fJP  +  \n  =  ?H  +  ?JSi  (halfilife  157  4  ± 
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1*0  min.)  The  half-life;  of  fjJP  produced  by  ?JP  + 
\n  =  2\n  +  iJP  is  1306^1*5  sec.,  and  that  of  ijjP 
from  +  In  =  f?P  +  iH  is  14*33±0*2  days. 

J.  A.  K. 

Excitation  functions  of  the  transformations 
fJAl  (a  ;  «)  and  (a  ;  n)  ^N.  A.  Szaday  (Z. 
Physik,  1939,  112,,  29—44). — The  transformations 
were  produced  by  a-particles  of  5*3  Me.v.  in  an  appar¬ 
atus  embodying  a  spherically  symmetrical  arrange¬ 
ment  about  an  approx,  point  source  of  a  prep,  of  Po. 
Abs.  yields  of  the  transformation  products,  and 
-resonance  energies  of  the  transformations,  were 
determined  and  compared.  A  selection  rule  for  the 
branching  transformation  of  the  intermediate  nucleus, 
31P,  is  established.  H.  C.  G. 


Chemical  separation  of  isomeric  80Br  atoms. 
L.  J.  Le  Rotdc,  C.  S.  Lit,  and  S«  Shgden  (Nature, 
1939,  143,  517— 518).— The  addition  of  a  few  %  of 
NII2Ph  to  an  org.  bromide  before  irradiation  with 
slow  neutrons  gives  a  large  increase  in  the  amount 
of  radio-Br  which  can  be  extracted  subsequently  by 
H20  or  dil.  acid.  The  capture  y- rays  disrupt  or 
activate  the  C*Br  linking  and  facilitate  the  reaction 
RBr  +  NH2Ph  =  NH2RPh+  +  Br~.  This  reaction 
gives  a  large  separation  of  the  80Br  isomerides,  and  a 
curve  showing  the  separation  obtained  when  5%  of 
NH2Ph  are  added  to  C2H4Br2  irradiated  with  slow 
neutrons  from  RaS04  +  Be  is  given.  The  hydrolysis 
of  BuaBr  under  the  conditions  described  also  gives  a 
marked  separation  of  the  isomeric  ^Br  atoms.  These 
results  confirm  the  finding  of  Segrb  et  al.  (A.,  1939,  I, 
169)  and  DeVault  and  Libby  (ibid.,  173)  that  the 
isomeride  of  80Br  with  a  half-life  of  4*5  hr.  decays  by  a 
y-ray  change  to  an  isomeric  ^Br  emitting  p-rays  with 
a  half-life  of  18  min.  L.  S.  T. 


Wave-length  relationship  of  nuclear  photo¬ 
effects  :  the  radioactive  isotopes  of  selenium. 
W.  Bothe  and  W.  Gentner  (Z.  Physik,  1939,  112, 
45 — 64). — An  electrostatic  generator  and  canal-ray 
tube  for  operation  at  1000  kv.  are  described.  Nuclear 
photo-effects  were  examined  and  relative  yields 
determined  for  a  series  of  elements  using  the  y- 
radiation  from  nB  (p ;  y)  12C.  Spurious  effects  arising 
from  neutrons  were  eliminated  by  control  experiments. 
Nuclear  y-absorption  spectra  are  essentially  con¬ 
tinuous  and,  in  general,  the  absorption  increases  with 
increasing  /iv.  The  apparent  reaction  cross-section 
of  Cu  with  y-radiation  from  Ta  (p;  y)  8Be  is  2*3 
times  <  that  with  y- rays  from  nB  (p ;  y)  12C.  Mixture 
ratios  of  the  two  80Br  isomerides  are  0*9  with  the  Li 
radiation  and  2*6  with  B  radiation.  The  4 *5 -hr. 
80Br  isomeride  is  possibly  a  metastable  excited  state 
of  the  18-min.  isomeride  and  its  proportion  increases 
with  increase  in  excitation  of  the  81Br  intermediate 
nucleus  from  which  80Br  results  by  neutron  emission. 
Nuclear  photo-effects  with  Se  produce  two  radio¬ 
active  isotopes.  Their  decay  curve  corresponds  with 
the  two-  known  half-life  periods  of  17  and  57  min. 
They  result  from  neutron  emission  and  have  masses 
75,  79,  or  81.  Snell’s  Br  (2-4-hr.)  isotope  cannot  arise 
from  Se  activated  by  either  photo-effect  or  slow 
neutrons ;  it  may  be  derived  from  a  third  Se  isotope 
of  unknown  period,  produced  in  very  small  quantity. 


H.  C.  G. 


New  periods  of  radioactive  tin.  J.  J.  Livin- 
good  and  G.  T.  Seaborg  (Physical  Rev.,  1939,  [ii],  55, 
667).— The  Sn  ppt.  prepared  by  bombardment  of  Sn 
with  5-Me.v.  deuterons  contains  activities  of  half-lives 
9  min.,  40  min.,  26  hr.,  10  days,  ~70  days  (all 
negative),  and  <400  days  (sign  unknown).  Possible 
identifications  are  discussed;  the  most  probable  are 

9  min.  125Sn,  70  days  113Sn.  The  previously  reported 

121Sn  (24  hr.)  is  probably  in  error  (cf.  A.,  1936,  1315). 
A  chemical  separation  for  Sn  after  activation  of  Cd 
with  16-Me.v.  He  ions  gives  a  ppt.  containing  activities 
70  days  (sign  unknown),  25  min.,  3  hr.,  and  13  days 
(all  negative).  N.  M,  B. 

Radioactive  tellurium  :  further  production 
and  separation  of  isomers.  G.  T.  Seaborg,  J.  J. 
Livingood,  and  J.  W.  Kennedy  (Physical  Rev., 
1939,  [ii],  55,  794;  cf.  A.,  1939,  I,  233).— The  consti¬ 
tuents  of  three  isomeric  pairs  were  separated  chemic¬ 
ally  by  the  method  of  Segre  (cf.  ibid.,  169) ;  in  each 
case  the  short-period  grows  from  the  long-period 
activity.  Prolonged  bombardment  of  I  with  fast 
neutrons  from  Li  +  D  produces  127Te  (90  days  and 

10  hr.) ;  these  activities  are  produced  with  much 

greater  intensity  by  deuteron  bombardment  of  Te. 
*31Te  (1*2  days  and  25  min.)  are  produced  by  deuteron 
bombardment  of  To,  and  129Te  (30  days  and  70  min.) 
are  similarly  produced.  Activation  of  Sb  with  8-Me.v. 
deuterons  or  with  4-Me.v.  protons  gives  mTe  (120 
days).  N.  M.  B. 

Radiations  from  radioactive  substances:  198Au, 
X52Eu,  X0CAg,  64Cu,  and  13N.  J.  R.  Richardson 
(Physical  Rev.,  1939,  [ii],  55,  609 — 614). — The  y- 
radiation  from  198Au  and  152Eu  was  investigated  with 
a  H2-filled  cloud- chamber  in  a  magnetic  field.  198Au 
(2-7  days)  shows  three  lines  with  energies  70,  280,  and 
440  kv.,  and  relative  intensities  0-15,  1*0,  and  1*2. 
The  p-spectrum  has  an  inspection  upper  limit  of  0*83 
Me.v.,  and  the  distribution  shows  that  the  440-kv. 
y-radiation  is  internally  converted  with  a  coeff.  of  0*1 ; 
thus  the  70-kv.  radiation  is  probably  entirely  K  radia¬ 
tion  emitted  after  internal  conversion.  The  152Eu 
y-distribution  shows  three  main  groups  of  40  kv.,  0*3 
and  0*9  Me.v.  The  40-kv.  radiation  is  ascribed  to  the 
K  radiation  of  Sm  emitted  as  a  consequence  of  the 
orbital  electron  capture  process  in  152Eu.  106 Ag  (8 

days)  shows  evidence  for  the  Ar-electron  capture 
process,  the  electron  spectrum  consisting  probably  of 
secondary  electrons  from  the  y-radiation  following  the 
capture  process.  Comparison  of  the  distribution  of 
electrons  ejected  from  a  Pb  radiator  and  from  64 Cu  by 
a  thin  source  of  13N  indicates  the  presence  of  a  280-kv. 
y-ray  from  13N  with  the  relative  probability  of  ~0*4 
quantum  per  positron.  N.  M.  B. 

Energy  distribution  of  the  products  of  irradi¬ 
ation  of  uranium  with  neutrons.  G.  von  Droste 
(Naturwiss.,  1939,  27,  198). — Four,  instead  of  the  two 
expected,  groups  of  particles  have  been  found  as 
products  of  the  irradiation  of  U  with  neutrons,  the 
investigation  being  carried  out  by  a  thyratron  and 
confirmed  by  an  oscillograph  method.  The  approx, 
max.  energies  of  the  groups  are  33,  56,  71,  and  95  Me.v. 

A.  J.  M. 

Products  of  irradiation  of  uranium  with 
neutrons.  I.  Noddack  (Naturwiss.,  1939,  27,  212 — 
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213). — The  possibility  of  the  disintegration  of  a 
nucleus  into  two  nuclei  lower  in  the  periodic  table  was 
mentioned  by  the  author  in  1934,  A.  J.  M. 

Transmutations  of  uranium  and  thorium 
nuclei  by  neutrons.  E.  Bretscher  and  L.  G. 
Cook  (Nature,  1939,  143,  559—560). — Layers  of  U 
and  Th  oxides  have  been  bombarded  by  a  mixture  of 
fast  and  slow  neutrons  from  Li  +  D,  and  the  active 
substances  deposited  on  glass  plates  ~1  mm.  away 
have  been  investigated.  With  TJ,  half-lives  of  86  min. 
have  been  assigned  to  Ba,  of  4  hr.  and  40  hr.  to  La,  and 
of  16  min.,  75  min.,  and  72 — 76  hr.  to  elements  of  the 
“  trans-U  ”  type.  The  16-min.  and  72 — 76-hr. 
activities  are  due  to  recoiling  fragments  of  the  bursting 
U  nucleus ;  they  are  not  “  trans-U  ”  elements  from  U 
by  a  chain  of  p -processes.  With  Th,  the  recoil 
activities  on  the  plates  show  many  periods,  some  of 
which  have  been  classified  into  groups  according  to 
their  chemical  behaviour.  L.  S.  T. 

Droplet  fission  of  uranium  and  thorium  nuclei. 
M.  A.  Tuve  (Science,  1939,  89,  202 — 203). — The  detec¬ 
tion  of  the  high-energy  recoil  particles  demanded  by 
the  hypothesis  of  droplet  fission  of  the  U  nucleus  (A., 
1939,  I,  233)  is  described.  The  yields  from  Th  and  U 
exposed  to  Li  +  D  neutrons  at  103  kv.  are  similar  in 
magnitude.  No  effect  was  observed  from  Bi,  Pb,  Tl, 
Hg,  Au,  Pt,  W,  Sn,  or  Ag.  The  U  fissions  appear  to  be 
produced  by  different  processes  for  fast  and  slow 
neutrons,  the  fast-neutron  process  requiring  >0-5 
Me.v.  but  <2*5  Me.v.  for  effective  operation.  For  Th, 
only  the  fast-neutron  process  is  effective ;  it  requires 
between  0*5  and  2-5  Me.v.  L.  S.  T. 

Dissymmetry  of  the  rupture  of  uranium,  G. 
Beck  and  P.  Havas  (Cornpt.  rend.,  1939,  208,  1084 — 
1086). — A  general  explanation  of  the  rupture  of  U  by 
neutrons  into  two  non-identical  nuclei  is  advanced. 
Beyond  the  range  of  nuclear  radiations  the  only  forces 
acting  on  the  nuclei  are  coulombic  forces.  The 
probability  of  rupture  becomes  considerable  only  when 
the  kinetic  energy  at  this  distance  is  positive.  From 
this  viewpoint  nuclei  with  Z  =  37  to  55  may  be 
produced  by  the  rupture.  The  ratio  of  X<>,  the  period 
of  rupture  produced  by  neutrons,  to  Xj,  the  period  of 
spontaneous  disintegration  of  ^U,  gives  the  increased 
probability  of  rupture.  W.  R.  A. 

Further  products  of  uranium  cleavage.  P. 
Abelson  (Physical  Rev,,  1939,  [ii],  55,  670). — Dis¬ 
integration  products  of  U  have  been  found  as  follows  : 
Sb  (<15  min.)  ->  Te  (72  hr.)  I  (2-5  hr.)  and  131I 
(S  davs).  Te  (40  min.)  ->  I  (54  min.).  Te  (1  hr.)  -> 
I  (22  hr.).  Sb  (4*6  hr.)  129Te  (70  min.).  Sb  (5  min.) 
and  Sb  (40  min.).  Separations  and  identifications  are 
described  and  discussed.  N.  M.  B. 

Production  of  neutrons  by  cosmic  rays.  G. 
Cocconi  and  V.  Tongiorgi  (Naturwiss.,  1939,  27, 
211). — The  experiments  of  Froman  et  al.  (A.,  1939,  I, 
55)  have  been  repeated,  but  the  occurrence  of  neutrons 
to  the  extent  of  30%  of  the  hard  component  of  cosmic 
ra%7s  could  not  be  confirmed.  If  the  effect  is  real  it  is 
<  this.  A.  J.  M. 

Variation  of  [cosmic-ray]  shower  intensity 
and  mesotron  disintegration  over  a  period.  J. 
Barn6tb^t  and  M.  Forr6  (Z.  Physik,  1939,  112, 


208 — 214). — Observations  of  shower  intensity  to¬ 
gether  with  barometer,  temp.,  and  magnetic  effects 
during  one  year  are  examined.  Differences  between 
barometer  and  temp,  effects  on  the  vertical  and 
shower  intensities  are  explained  on  the  basis  of 
mesotron  decomp.  H.  C.  G. 

Are  there  multiple  charged  primary  particles 
in  cosmic  radiation  ?  M.  S.  Vallarta  (Physical 
Rev.,  1939,  [ii],  55,  583). — The  explanation  of  the 
latitude  effect  for  large  cosmic-ray  bursts  as  reported 
by  Jesse  (cf.  A.,  1939, 1, 236)  gives  rise  to  the  possibility 
that  the  primary  particles  responsible  for  the  effect 
may  carry  a  multiple  of  the  electron  charge  and  have 
large  mass.  Other  explanations  are  briefly  discussed. 

N.  M.  B. 

Hard  component  of  cosmic  radiation.  A. 
Bramley  (Physical  Rev.,  1937,  [ii],  52,  248). — The 
abnormally  low  radiation  losses  of  the  penetrating 
particle  responsible  for  this  component  are  discussed. 

L.  S.  T. 

Frequency  of  cosmic-ray  showers  produced 
in  different  metals.  J.  C.  Stearns  and  D.  K. 
Froman  (Physical  Rev.,  1937,  [ii],  52,  254 — 255). — 
The  frequency  of  shower  production  in  Pb,  Sn,  Cu,  Fe, 
Zn,  and  Al  has  been  determined.  The  no.  of  showers 
per  atom  is  approx,  oc  (at.  no.)2  L.  S.  T. 

Effects  of  time  and  meteorological  factors  on 
the  intensities  of  cosmic-ray  primaries  and 
showers.  D.  K.  Froman  and  J.  C.  Stearns 
(Physical  Rev.,  1937,  [ii],  ,52,  255).— The  hourly 
counting  rate  of  a  set  of  triple-coincidence  Geiger- 
Miiller  counters  has  been  observed  for  ~3000  hr.  in 
counting  ~1 90,000  showers  from  Pb,  and  for  ~1500 
hr.  in  counting  ~1 60,000  vertical  primary  rays.  An 
equation  connecting  counting  rate  with  local  time, 
atm.  pressure,  temp.,  humidity,  and  the  earth’s 
magnetic  field  is  given.  L.  S.  T. 

Asymptotic  orbits  of  primary  cosmic  rays. 
A.  Banos,  jun.  (Physical  Rev.,  1939,  [ii],  55,  621 — 
623). — A  comparison  of  results  with  those  of  Lemaitre 
(cf.  A.,  1936,  774).  N.  M.  B. 

Penumbra  at  geomagnetic  latitude  20°  and  the 
energy  spectrum  of  primary  cosmic  radiation. 
R.  A.  Hutner  (Physical  Rev.,  1939,  [ii],  55,  614 — 
620). — The  method  previously  described  (cf.  A.,  1939, 
I,  175)  for  obtaining  the  penumbra  is  applied  to 
various  energies.  Variation  of  the  penumbra  with 
energy  and  the  relation  of  intensity  to  energy  distribu¬ 
tion  are  examined.  N.  M.  B. 

Shallow  tracks  [produced]  by  cosmic  rays. 
A.  Shdanov  (Compt.  rend.  Acad.  Sci.  U.R.S.S.,  22, 
163 — 165). — At.  disintegrations  produced  by  cosmic 
rays  have  been  studied  by  the  photographic  technique 
previously  employed  (A.,  1939, 1, 236).  By  measuring 
the  lengths  of  the  proton  tracks  and  the  curvature 
of  the  mesotron  tracks  the  momenta  of  the  various 
particles  have  been  determined  and  the  conservation 
of  momentum  established  for  a  no.  of  collisions.  It  is 
suggested  that  in  addition  to  Bohr’s  liquid  drop 
theory  of  nuclear  disintegration  other  processes  play 
a  part  in  the  interaction  of  cosmic  rays  and  matter. 

T.  H.  G. 
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Stopping  power  of  hydrogen  at  very  low 
energies.  F.  T.  Rogers,  jun.  (Physical  Rev.,  1939, 
ii],  55,  588). — From  a  cloud-chamber  experiment  on 
:he  binding  energy  of  the  deuteron  (cf.  A.,  1939,  I, 
176)  the  calc.  val.  for  the  stopping  power  of  H2  for 
protons  of  energies  <J)*22  Me.v.  is  ~0-35  (air  =  1). 

N.  M.  B. 

Ionising  radiation  emitted  by  ordinary  metals . 
J.  A.  Reboul  (Ann.  Physique,  1939,  fxi],  11,  353 — 
458). — The  ionisation  of  a  gas  in  a  closed  vessel  is 
not  due  to  a  sp.  radioactivity  of  the  metal  of  the  walls 
of  the  vessel,  but  is  due  partly  to  cosmic  rays,  and 
partly  to  a  characteristic  radiation  of  the  metal, 
comprising  one  or  two  bands,  emitted  under  the  in¬ 
fluence  of  cosmic  rays.  The  radiation  emitted  by  com¬ 
mon  metals  has  been  investigated,  and  shown  to  con¬ 
sist  of  waves  of  X  comparable  with  that  of  soft  X-rays, 
and  possibly  of  positive  and  negative  particles  emitted 
from  the  surface  with  low  velocities.  The  effect  of 
the  radiation  on  the  photographic  plate  has  also  been 
investigated.  The  assumption  that  the  effect  is  due 
to  the  formation  of  H202  at  a  metallic  surface  in 
contact  with  damp  air  does  not  explain  all  the  facts, 
particularly  the  effects  observed  in  atm.  of  H2,  N2, 
and  C02  and  in  vac.  The  formation  of  H202  may, 
however,  play  a  subsidiary  part  in  certain  cases,  and 
H202  may  be  produced  by  the  radiation  itself. 

A.  J.  M. 

Scattering  of  radiation  by  the  magnetic  elec¬ 
tron.  W.  Franz  (Ann.  Physik,  1938,  [v],  33,  689 — 
707). — Mathematical.  The  formula  of  Klein  and 
Nishina  (cf.  A.,  1929,  373)  is  generalised  to  include 
scattering  by  electrons  of  any  spin  before  or  after  the 
scattering  process.  For  magnetised  Fe  the  influence 
of  the  direction  of  magnetisation  on  the  intensity  of 
twice  scattered  X-  or  y-rays  should  be  detectable 
by  experiment.  0.  D.  S. 

Physical  possibilities  of  stellar  evolution.  G. 
Gamow  (Physical  Rev.,  1939,  [ii],  55,  718 — 725). — 
The  evolution  of  gaseous  bodies,  caused  by  physical 
processes  in  their  interior  and  serving  as  energy 
sources,  is  considered  with  reference  to  observed 
states  of  stars.  N.  M.  B. 

(A)  E  Region  of  the  ionosphere,  (B)  during  the 
total  solar  eclipse  of  1  Oct.,  1940.  E.  0.  Hul- 
burt  (Physical  Rev.,  1939,  [ii],  55,  639 — 645,  646 — 
647). — (a)  Observations  for  the  years  1930 — 1938 
of  the  diurnal  variation  of  the  max.-with-height  val. 
of  the  equiv.  electron  density  agree  closely  with  the 
theory  that,  in  daylight,  the  ionisation  is  caused  by 
solar  radiation  absorbed  exponentially  in  a  relatively 
quiet  terrestrial  atm. 

(b)  Data  for  a  suggested  exact  test  of  the  theory 
are  examined.  N.  M.  B. 

Advances  in  nuclear  physics  as  a  result  of 
progress  in  apparatus  and  methods.  J.  Mat- 
tauch  (Naturwiss.,  1939,  27,  185 — 195,  201 — 205). — 
A  review  dealing  with  the  development  of  the  know¬ 
ledge  of  the  structure  of  the  nucleus  with  particular 
reference  to  the  apparatus  employed.  A.  J.  M. 

Deviation  of  light  atomic  nuclei  from  the 
Hartree  oscillator  model.  S.  Watanabe  (Z. 


Physik,  1939,  112,  159 — 198). — Various  deviations 
and  their  causes  are  examined  mathematically. 

H.  C.  G. 

Conception  of  surface  tension  in  nuclear 
physics.  J.  Solomon  (Compt.  rend.,  1939,  208, 
896— 898).— Theoretical.  *  J.  W.  S. 

Atomic  nuclei.  G.  P.  Harnwell  (J.  Franklin 
Inst.,  1939,  227,  443 — 459). — A  review.  A.  J.  M. 

Structure  of  nuclei.  F.  J.  Wisniewski  (Acta 
Phys.  Polon.,  1939,  7,  207 — 213). — Theoretical  calcul¬ 
ations  of  mass  defects  of  H,  He,  Li,  and  Be  nuclei. 

J .  A.  K. 

Binding  energy  of  the  16N  nucleus.  B.  Rad- 
zenski  (Acta  Phys.  Polon.,  1939,  7,  231 — 239). — 
Theoretical.  The  calc,  binding  energy  is  within  3 '5% 
of  the  experimental  val.  J.  A.  K. 

Analysis  of  nuclear  binding  energies.  W.  H. 
Barkas  (Physical  Rev.,  1939,  [ii],  55,  691 — 698). — 
An  analysis  of  the  fine  structure  of  the  mass  defect 
curve  with  special  reference  to  the  nuclear  symmetry 
character  leads  to  satisfactory  empirical  curves  for 
functions  in  WignePs  theory  (cf.  A.,  1937,  I,  440). 
Deductions  on  nuclear  shells  and  binding  energies  of 
known  and  unknown  unstable  nuclei  are  made,  and 
computed  and  observed  vals.  of  ~150  at.  masses  are 
tabulated,  N.  M.  B. 

Binding  energies  of  light  nuclei.  W.  A.  Tyr¬ 
rell,  jun.,  K.  G.  Carroll,  and  H.  Margenatj 
(Physical  Rev.,  1939,  [ii],  55,  790). — On  the  basis 
of  a  method  of  calculation  previously  given  (cf.  A., 
1939,  1,  6)  upper  bounds  to  the  second-order  perturb¬ 
ation  energy  for  5He,  6He,  6Li,  and  7Li  are  obtained 
and  divergences  from  Hartree  approximation  results 
are  discussed.  N.  M.  B. 

Mass  of  the  mesotron  and  of  other  elementary 
particles.  A.  Proca  and  S.  Goudsmit  (Compt. 
rend.,  1939, 208,  884—887). — The  relationship  between 
the  observed  mass  of  a  particle  at  rest  and  its  material 
mass,  spin,  and  charge  distinguishes  between  ele¬ 
mentary  particles  with  and  without  material  mass. 
Application  of  the  relation  indicates  that  the  mass  of 
the  mesotron  is  ~100  times  that  of  the  electron. 

J.  W.S. 

Electric  quadrupole  moment  of  the  deuteron. 

R.  F.  Christy  and  S.  Kusaka  (Physical  Rev.,  1939, 
[ii],  55,  665). — Mathematical.  The  val.  assumed  by 
Kellogg  (cf.  A.,  1939,  I,  176)  is  corr.  on  the  basis  of 
theoretical  spin-orbit  interaction  considerations. 

N.  M.  B. 

Molecular  beam  resonance  method  for 
measuring  nuclear  magnetic  moments.  Mag¬ 
netic  moments  of  §Li,  «Li,  and  ,2F.  I.  I.  Rabi, 

S.  Millman,  P.  Kusch,  and  J.  R.  Zacharias  (Physical 
Rev.,  1939,  [ii],  55,  526—535;  cf.  A.,  1938,  I,  172, 
293). — A  detailed  account  of  a  new  method  previously 
reported.  Vais,  found  for  7Li,  6Li,  and  19F  are  3-250, 
0-820,  and  2*622  nuclear  magnetons,  respectively. 

.  N.  M.  B. 

Determination  of  the  signs  of  nuclear  mag¬ 
netic  moments  by  the  molecular  beam  method 
of  magnetic  resonance.  S.  Millman  (Physical 
Rev.,  1939,  [ii],  55,  628—630;  cf.  preceding  abstract).— 
It  is  shown  that  the  method  determines  the  sign  of  a 
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nuclear  moment  even  though  an  oscillating  per¬ 
turbing  field  is  substituted  for  the  rotating  field 
required  by  theory.  The  sign  is  obtained  from  an 
asymmetry  in  the  resonance  curve  introduced  by  the 
end  effects  of  the  oscillating  field.  The  signs  for  6Li, 
7Li,  and  19F  were  found  to  be  positive,  in  agreement 
with  known  results.  N.  M.  B. 

Nuclear  magnetic  moment  of  beryllium.  P. 
Kusch,  S.  Millman,  and  I.  I.  Rabi  (Physical  Rev., 
1939,  [ii],  55,  666—667). — From  .  experiments  on 
NaF,BeF2  and  KF,BeF2,  using  the  mol.  beam  magnetic 
resonance  method,  the  val.  of  g ,  the  ratio  of  the 
magnetic  moment  to  the  angular  momentum  of  a 
nucleus,  is  0*783±0*003  for  JBe,  referred  to  that  of 
7Li  ( g  =  2*167).  The  sign  of  the  moment  is  found  to 
be  negative  (cf.  preceding  abstract).  In  the  absence 
of  any  reliable  val.  for  the  spin  no  definite  val.  can  be 
ascribed  to  the  moment  of  the  nucleus,  and  possible 
vals.  are  discussed.  The  most  probable  spin  is 
3/2,  giving  — 1  *175  nuclear  magnetons  for  the  moment. 

N.  M.  B. 

Magnetic  moment  in  ferromagnetic  alloys. 

I.  Activation  and  the  elementary  moment.  R. 

Forrer  (J.  Phys.  Radium,  1939,  [vii],  10,  181 — 187). 
— A  detailed  account  of  work  already  noted  (cf.  A., 
1939,  I,  70,  131).  W.  R.  A. 

Self-consistent  field  for  doubly  ionised  chrom¬ 
ium.  R.  L.  Mooney  (Physical  Rev.,  1939,  [ii],  55, 
557 — 560). — Full  calc,  data  for  Cr  ill  in  the  con¬ 
figuration  (3/?)6(3cZ)4  are  tabulated.  N.  M.  B. 

Spectroscopic  and  free  electron  values  of  e/m. 

J,  A.  Bearden  (Physical  Rev.,  1939,  [ii],  55,  584). — 
Contrary  to  the  classification  of  Birge  (cf.  A.,  1939, 1, 
56),  the  X-ray  refraction  measurement  (cf.  ibid.,  6)  is 
in  reality  a  free  electron  result,  and  a  consequent 
regrouping  of  the  two  sets  of  vals.  reveals  the  original 
discrepancy  of  results  as  obtained  by  the  two  methods. 
The  average  val.  recommended  for  calculations,  with 
probable  error  sufficient  to  include  both  sets  of  results, 
is  (1-7591  ±0*0008)  x  107  abs.  e.m.u.  N.  M.  B. 

Binary  method  for  the  determination  of  the 
constants  of  radiation.  B.  Alexandrov  and  A. 
Courtener  (Tech.  Phys.  U.S.S.R.,  1938,  5,  437 — 
446). — All  previous  methods  for  the  determination  of 
radiation  consts.  have  involved  knowledge  of  the  temp, 
of  the  surface  of  the  radiating  body.  In  a  new  method 
proposed,  two  receivers  at  different  temp,  are  directed 
towards  the  same  object.  By  solving  the  equations 
for  the  exchange  of  radiant  energy  between  each 
receiver  and  the  radiator  the  temp,  of  the  latter  can 
be  eliminated.  T.  H.  G. 

The  electron  in  the  radiation  field.  O.  Scher- 
zer  (Ann.  Physik,  1939,  [v],  34,  585—602).— 
Mathematical.  O.  D.  S. 

Temperature  equilibrium  and  temperature 
measurement  in  flames.  H.  Wolphard  (Z. 
Physik,  1939,  112,  107 — 128). — Mol,  conditions  in 
hydrocarbon  flames  were  investigated  by  spectro- 
graphic  emission  and  absorption  methods.  The 
rotation  of  C2  mols  in  a  welding  flame  shows  a  Maxwell 
distribution  and  indicates  a  max.  temp,  of  51S0°  K. 
OH  absorption  bands  are  very  strong  and  may  be  used 
to  determine  flame  temp.  Perturbation  of  the  OH 


mol.  in  flames  and  excitation  states  of  the  C2  mol.  are 
discussed.  H.  C.  G. 

NH  bands  in  the  night  sky  spectrum.  J. 
Kaplan  (Physical  Rev.,  1939,  [ii],  55,  583).— The 
X  3360  band  in  the  afterglow  spectrum  of  N2  is  identi¬ 
fied  as  due  to  NH.  It  is  proposed  to  identify  the 
X3374  and  X3361  bands  in  the  night  sky  spectrum  as 
the  two  Q  branches  of  the  (0,  0)  and  (1,  1)  bands  of 
NH  at  X  3360  and  X  3370.  There  is  evidence  of  direct 
combination  of  at.  N  and  H  in  the  high-pressure  after¬ 
glow,  and  of  the  existence  of  at.  N  in  the  upper  atm. 

N.  M.  B. 

Band  spectrum  attributed  to  NBr .  A.  Elliott 
(Proc.  Roy.  Soc.,  1939,  A,  169,  469 — 475). — The  spec¬ 
trum  of  the  afterglow  of  N  containing  Br  vapour  was 
photographed  in  the  range  6500  to  5400  a.  The 
vibrational  structure  of  the  observed  band  system  is 
analysed  and  it  is  concluded  that  the  bands  are 
emitted  by  the  mol.  NBr.  G.  D.  P. 

Possible  presence  of  cyanogen  bands  in  spectra 
of  red  aurora  of  type  B .  R.  Bernard  (Compt. 
rend.,  1939,  208,  1165—1167;  cf.  A.,  1939,  I,  229).— 
The  spectrum  of  a  mixture  of  N2  and  0,  produced  by 
electronic  bombardment,  contains  bands  due  to  CN 
superimposed  on  those  of  N2.  This  spectrum  is  very 
similar  to  auroral  spectra  of  type  B  and  it  is  concluded 
that  it  is  the  presence  of  CN  mols.  in  the  atm.  which 
gives  rise  to  this  type  of  auroral  spectrum. 

W.  R.  A. 

New  ultra-violet  band  system  of  silver  iodide  . 

N.  Metropolis  (Physical  Rev.,  1939,  [ii],  55,  636 — 
638;  cf.  Brice,  A.,  1931,  1211;  Mulliken,  A.,  1937,  I, 
223).— A  new  system  in  the  region  2100—2500  a.  was 
photographed  in  absorption  at  700 — 900°.  At  higher 
temp,  the  system  is  overlapped  by  strong  continuous 
absorption  advancing  from  shorter  XX.  The  bands 
degrade  to  the  red  and  form  sequences;  the  most 
intense  bands  are  near  2230  a.  An  additional  new 
system  at  2150  a.  was  found,  and  expressions  for  band 
heads  of  the  two  systems  are  given.  N.  M.  B. 

Spectra  produced  by  electric  discharges  in 
carbon  monoxide.  A.  Ciccone  (Nuovo  Cim.,  1938, 
15,  532 — 540). — The  conditions  under  which  the 
Angstrom,  Swan,  and  high-pressure  bands  (cf.  A.,  1929, 
964)  appear  in  the  spectrum  of  a  discharge  tube 
containing  pure  CO  are  described.  With  a  very  pure 
gas  the  high-pressure  bands  can  be  obtained  alone. 
They  are  probably  due  to  the  CO  mol.  O.  J.  W. 

Absorption  spectra  of  carbon  dioxide  and 
carbon  oxysulphide  in  the  vacuum  ultra-violet. 

W.  C.  Price  and  D.  M.  Simpson  (Proc.  Roy.  Soc., 
1939,  A,  169,  501 — 512). — In  the  case  of  C02  the 
electronic  series  converging  to  the  lowest  21I g  state  of 
CO^  have  been  identified  and  the  ionisation  potential 
is  found  to  be  13*73v.  Certain  weaker  bands  not  of 
the  Rydberg  type  were  observed.  The  spectrum  of 
COS  is  intermediate  between  those  of  C02  and  CS2,  the 
differences  being  attributable  to  the  lack  of  symmetry 
of  the  mol.  G.  T>.  P. 

Coupling  of  vibrations  with  electronic  levels 
in  rare-earth  compounds.  J.  P.  Howe  and  W.  S. 
Herbert  (J.  Chem.  Physics,  1939, 7, 277— 278).— The 
absorption  spectra  of  the  solid  anhyd.  and  hydrated 
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aeetylacetonates  of  Pr  and  Nd  have  been  observed  in 
the  near  infra-red  and  visible  at  78°,  120°,  193°,  and 
298°  k.  Plates  taken  at  120°  k.  showed  progressions 
of  weak  diffuse  bands  separated  by  approx,  const, 
intervals  of  82  cm.-1  (Pr)  and  103  cm.4  (Nd)  which  are 
interpreted  as  vibrational  vv.  Application  of  the 
Eranck-Condon  principle  explains  the  intensity  of  the 
bands.  W.  R.  A. 

Absorption  band  of  formaldoxime  at  9572  A. 
L.  R.  Zumwalt  and  R.  M.  Badger  (J.  Chem.  Physics, 
1939,  7,  235 — 237). — CH2!N*OH  in  the  vapour  state  at 
100°  is  monomeric  and  gives  a  single  O-H  band  at 
9572  a.  (10,444*1  cm.-1)  with  a  structure  seemingly 
that  of  a  symmetrical  rotator  and  a  P-~R  branch 
separation  of  31*0  cm.4  J  vals.  have  been  assigned 
to  the  lines  and  the  probable  vals.  of  two  nearly  equal 
moments  of  inertia  have  been  computed.  The  struc¬ 
ture  of  CH2iN*OH  is  discussed  and,  from  the  data 
available,  it  is  concluded  that  it  is  most  probably 
planar.  W.  R.  A. 

Uric  acid  and  cyanuric  acid.  The  carbamyl 
group.— See  A.,  1939,  II,  286. 

Absorption  of  ultra-violet  light  by  some 
organic  substances.  XLVIII.  J.  Cholewikski 
and  L.  Marchlewski.  XLIX.  [Sorbose.]  L. 
Some  azines.  W.  Bednarczyk  and  L.  March- 
lewski  (Bull.  Acad.  Polonaise,  1938,  A,  519 — 523, 
524 — 528,  529 — 540). — XLVIII.  Data  for  indigotin  in 
CHCl.j  and  for  indirubin  in  EtOH  and  in  CHC13  are 
recorded. 

XLIX.  Sorbose  has  an  absorption  max.  at  2780 — 
2800  A.  similar  to  that  of  fructose  (A.,  1938,  I,  59). 
Glucosone  has  also  been  examined. 

L.  On  heating  a  solution  of  alloxazine  (I)  with  an 
equiv.  amount  of  o-CgH4(NH2)2,2HC1  and  a  large  ex¬ 
cess  of  NaOAc  a  ureide  (II),  m.p.  238 — 239°,  is  formed. 
Neutral  and  acid  solutions  of  (I)  give  almost  identical 
spectra  and  presumably  (I)  has  the  same  (probably 
heterocyclic)  structure  in  both  media.  Absorption 
curves  are  also  given  for  (II)  in  neutral  and  in  alkaline 
solutions,  (I)  in  alkaline  solution,  indophenazine  in 
EtOH,  and  o-aminophenylhydroxyquinoxaline  in 
EtOH.  W.  R.  A.; 

Influence  of  temperature  on  ultra-violet  ab¬ 
sorption  of  benzene.  M.  Aubert  and  T.  D. 
Gheorghkt  (Ann.  Off.  nat.  Combust,  liq.,  1938,  13, 
473 — 499). — Absorption  spectra  from  2380  to  2680  a. 
obtained  at  23°,  120°,  200  ,  300°,  and  400°  confirm  the 
wrork  of  Henri  and  Cartwright  (A.,  1935,  805).  The 
mechanism  of  predissociation  is  discussed. 

R.  B.  C. 

Absorption  spectra  and  constitution  of  benzene 
derivatives.  V.  3 -Hydroxy-  and  3  :  5-dihydr- 
oxy-benzaldehyde.  N.  A.  Valjaschko  and  M.  M. 
Schtscherbak  (J.  Gen.  Chem.  Russ.,  1938,  8,  1399 — 
1427). — The  absorption  spectra  of  w-OH*C6H4*CHO 
and  3  :  5-(OH)2C6H3*CHO  in  EtOH,  EtOH-NaOEt, 
and  EtOH-HCl  are  compared  with  those  of  PhCHO, 
PhOH,  and  ?n-C6H4(OH)2.  The  results  agree  with 
those  expected  on  the  basis  of  the  theory  of  quantum 
resonance.  R.  T. 

Analysis  of  the  near  ultra-violet  electronic 
transition  of  benzene.  H.  Sponer,  G.  Nordheim, 


A.  L.  Sklar,  and  E.  Teller  (J.  Chem.  Physics,  1939, 
7,  207 — 220). — Using  data  from  various  sources  the 
absorption  spectrum  of  gaseous  C6H6  from  2200  to 
2800  a.  has  been  analysed.  The  vibrational  structure 
agrees  with  selection  rules  for  a  forbidden  transition 
(L41{,  xB2u)  rendered  possible  when  Eg+  vibrations 
distort  the  mol.  This  viewr  is  substantiated  by  com¬ 
parison  with  the  absorption  spectra  of  solid  CGHG,  of 
C6D6,  and  with  the  fluorescence  spectra  of  C0H6  and 
C6D6.  W.  R.  A. 

Spectrograph  ic  study  of  the  action  of  alkalis 
on  resorcinol.  I — III. — See  A.,  1939,  II,  259. 

Structure  and  absorption  spectra  of  hydroxy- 
triphenylmethane  dyes.  Isomeric  forms  of 
hydroxyf uchsones . — See  A.,  1939,  II,  260. 

Effect  of  temperature  and  coupling  on  the 
intensity  of  infra-red  harmonics.  E.  Matossi 
(Physikal.  Z.,  1939,  40,  323 — 331). — Deviations  from 
the  normal  behaviour  of  the  intensity  of  infra-red 
harmonics  in  the  spectra  of  silicates  are  ascribed  to  the 
effect  of  coupling  with  neighbouring  oscillators.  The 
dispersion  theory  of  anharmonic  linear  coupled 
oscillators  taking  damping  into  account  is  developed. 
It  is  showm  that  coupling  should  exert  a  marked  effect 
on  the  intensities  of  harmonics,  the  effect  being 
dependent  on  the  degree  of  coupling.  An  anomalous 
decrease  in  intensity  of  the  first  harmonic  should 
occur  wiiere  the  oscillators  have  common  atoms,  as  in 
the  silicates.  The  twro  components  of  the  first  har¬ 
monic  produced  by  coupling  have  different  intensities. 
The  absorption  coeff.  k  usually  increases  with  temp, 
in  the  neighbourhood  of  the  first  harmonic.  At  a 
frequency  near  the  absorption  max.  k  is  independent 
of  temp.  From  the  displacement  of  the  max.  of  k 
with  temp,  the  const,  of  the  anharmonic  binding  is 
calc.  This  is  confirmed  by  experiments  with  BaO. 

A.  J.  M. 

Perpendicular  vibrations  of  the  ammonia 
molecule.  E.  E.  Barker  (Physical  Rev.,  1939,  [ii], 
55,  657 — 662). — Absorption  patterns  of  the  2,  3,  and 
6  pi.  bands  are  examined.  The  vibration  frequency  v2 
is  identified  by  means  of  the  combination  bands  v2±v3 
at  2*2  and  4  g.,  and  the  numerical  val.  of  v2  is  fixed  at 
3415  cm.4  The  fundamental  band  is  recognised  in 
the  weak  complex  background  of  the  absorption  at 
3  g.  The  second  perpendicular  fundamental  band  at 
6  p.  is  partly  resolved ;  the  indicated  val.  of  v4  is 
1628  cm.-1  The  parallel  component  of  2v4  is  found  at 
3220  cm.4,  and  twro  pairs  of  parallel  combination 
bands  vx  +  v3  at  4270  and  4303  cm.4  and  2v4  -f-  v3  at 
4177  and  4217  cm.-1  N.  M.  B. 

Infra-red  and  Raman  spectra  of  polyatomic 
molecules.  -  VI.  Triborine  triamine.  B.  L. 
Crawford,  jun.,  and  J.  T.  Edsall  (J.  Chem.  Physics, 
1939,  7,  223 — 232). — Liquid  B3N3H6  (0*3  c.e.  used) 
exhibits  14  Raman  displacements,  of  wdiich  four  are 
polarised.  The  infra-red  spectrum  (2*5 — 24*5  p..)  of 
the  vapour  consists  of  19  bands.  The  mol.  symmetry 
D$%  has  been  assigned  and  the  mol.  should  therefore 
have  20  distinct  internal  vibrations  (10  doubly 
degenerate),  of  which  14  are  planar  and  6  involve 
vibrations  perpendicular  to  the  plane.  Of  the  20,  14 
should  be  Raman-active,  10  infra-red-active  (7  com- 
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mon  with  Raman  active),  and  3  inactive  in  both 
spectra.  B3N3HG  is  iso-electronic  with  CGHG  ;  similar¬ 
ities  between  the  symmetry  classes  of  their  normal 
vibrations  are  illustrated.  A  normal  co-ordinate 
treatment  has  been  carried  out  to  determine  the  force 
consts.,  to  assist  in  the  assignment  of  fundamentals, 
and  to  permit  calculation  of  the  three  inactive  vv. 
Ascertained  w  are  assigned  and  compared  with  those 
of  CgHg.  From  the  comparison  the  assignment  of 
the  frequencies  of  C6HG  made  by  Lord  and  Andrews 
(A.,  1939,  I,  175)  is  preferred  to  that  made  earlier  (A., 
1936,  1322).  A  Raman  displacement  of  938  cm.-1 
has  high-frequency  satellites  attributable  to  mols. 
containing  10B ;  the  magnitude  of  isotopic  shifts  has 
been  calc.  From  the  assignments  made,  thermo¬ 
dynamic  properties  of  B3N3HG  from  298T°  to  1000°  k. 
have  been  calc,  and,  combined  with  v.p.  data,  yield 
S;,9  (l)  =  51-0,  S'm  ( l )  -  53-4  (b.p.,  326°  k.),  [(F°  - 
^o)/T]29h  (0  =  —  62-5  g. -cal. /mol. /degree. 

W.  R.  A. 

New  Coriolis  perturbation  in  the  methane 
spectrum.  III.  Intensities  and  optical  spec¬ 
trum.  W.  H.  J.  Childs  and  H.  A.  Jahn  (Proc, 
Roy.  Soc.,  1939,  A,  169,  451—463;  cf.  A.,  1939,  I, 
119). — The  explanation  of  the  fine  structure  of  the 
infra-red  absorption  band  of  CH4  at  1306  cm.4,  in 
terms  of  a  tetrahedral  mol.,  is  completed.  The  theo¬ 
retical  spectrum  agrees  well  with  observation.  The 
structural  complexity  of  the  overtone  band  at  9047 
cm.”1  is  explained.  G.  D.  P. 

Vibrational  assignments  in  ethane.  E.  F. 
Barker  (J.  Chem.  Physics,  1939,  7, 277). — For  H  bond 
deformation  frequencies  an  assignment  alternative  to 
that  given  by  Crawford  ei  al.  (A.,  1939,  I,  8)  is 
proposed.  W.  R.  A. 

Infra-red  absorption  spectra  and  approximate 
force  constants  of  propene  and  allene.  L.  G. 
Bonner  and  R.  Hofstadter  (Physical  Rev.,  1937, 
fii],  52,  249). — Under  pressure  conditions  ranging 
from  35 — 700  mm.  gaseous  C3H6  shows  bands  at 
6211,  4386,  3021,  2309,  2008,  1815,  1634,  1435,  1183, 
984,  and  906  cm.-1,  and  allene  at  6289,  4525,  3086, 
2392,  1961,  1678,  1381,  1143,  1033,  and  840  cm.4 
Approx,  force  consts,  calc,  for  C!C  are  10-0  and  9-54  X 
10 5  dynes  per  cm.  from  C3HG  and  allene,  respectively. 
For  propene,  the  C-C  force  const,  is  3*8  X  105  dynes 
per  cm.  L.  S.  T. 


Infra-red  and  Raman  spectra  of  molecules. 
A.  Ciccone  (Nuovo  Cim.,  1938,  15,  482 — 521). — 
A  comprehensive  review  of  the  theory  of  infra-red 
and  Raman  spectra  and  of  their  application  in 
investigating  the  structure  of  di-  and  polv-at.  mols. 


O.  J.  W. 


Infra-red  absorption  spectra  of  high  mol.  wt. 
hydrocarbons  and  of  some  heterocyclic  com¬ 
pounds.  P.  Lambert  and  J.  Lecomte  (Compt. 
rend.,  1939,208,  114S — 1150). — The  infra-red  absorp¬ 
tion  spectra  (525- — 1400  cm.4)  of  two  groups  of  related 
compounds,  obtained  in  CS2  solution,  in  thin  solid 
layers,  or  in  powder  form,  have  been  compared  : 
(a)  indene  (I),  indole,  coumarone,  thionaphthen  (II), 
and  lwdrindene ;  (6)  anthracene  (III),  2- methyl  - 

anthracene  (IV),  2  :  3-benzanthracene  (V),  acridine 
(VI),  xanthine  (VII),  and  thiodiphenylamine  (VIII). 


The  majority  of  the  bands  do  not  undergo  displace¬ 
ment  on  passing  from  (I)  to  (II) ;  a  notable  exception 
is  the  strong  714  cm.-1  band  of  (I)  which  is  displaced 
to  562  cm.-1  Owing  to  the  presence  of  polymerisation 
products  (II)  shows  many  more  bands  than  the  others. 
For  all  the  mols.  in  (a)  the  infra-red  max.  correspond 
generally  with  weak  Raman  displacements  and  vice 
versa.  (Ill)  and  (V)  have  D2A  symmetry;  this 
explains  the  correspondence  of  the  lines  observed  in 
their  spectra.  (IV),  however,  which  has  a  plane  of 
symmetry,  also  exhibits  this  correspondence.  (VI), 
(VII),  and  (VIII)  have  symmetry  C^,  and  their 
absorption  spectra  therefore  show  max.  corre¬ 
sponding  with  this  symmetry  as  well  as  those  of  (III) 
to  which  they  are  chemically  related.  W.  R.  A. 

Absorption  spectra  of  fats  in  the  infra-red 
region.  V.  G.  Vafiadi  (J.  Gen.  Chem.  Russ.,  1938, 
8,  1447 — 1453). — A  no.  of  fats  (natural  and  hardened) 
were  studied,  for  XX  1 — 9  jjl  The  results  suggest 
that  the  no.  of  OH  groups  falls  during  polymerisation, 
but  rises  during  oxidation.  R.  T. 

Fine  structure  of  residual  rays.  M.  Blackman 
(Z.  Physik,  1939,  112,  256;  cf.  A.,  1934,  3).— A 
correction.  L.  G.  G. 

Raman  effect  in  relation  to  crystal  structure. 

S.  Bhagavantam  and  T.  Venkataraytotj  (Proc. 
Indian  Acad.  Sci.,  1939,  9,  A,  224 — 258). — A  theory 
of  normal  oscillations  of  crystal  lattices  is  developed 
and  appropriate  selection  rules  for  Raman  and  infra¬ 
red  spectra  are  given.  The  theory  is  applied  to 
typical  cubic  (diamond,  rock-salt)  and  trigonal 
crystals  (calcite,  NaN03,  corundum)  and,  for  com¬ 
parison,  aragonite  and  KN03.  In  crystals  of  low 
symmetry  ( e.g .,  gypsum  and  anhydrite)  splitting  of 
degenerate  modes  occurs.  Comparison  of  the  Raman 
spectra  of  free  mols.  and  the  corresponding  crystals 
of  Hg2Cl2  is  made.  The  directional  excitation  of 
Raman  effect  in  calcite  and  NaN03  is  discussed.  The 
low-frequency  “  wings  ”  observed  with  solid  org. 
substances  are  lattice  oscillations,  either  trans¬ 
lational  or  rotational,  and  can  be  explained  without 
postulating  any  special  mechanism.  W.  R.  A. 

Raman  effect  and  the  potential  function  of  the 
ethylene  molecule.  M.  de  Hemptinne  and  C. 
Manneback  (Proc.  Indian  Acad.  Sci.,  1939,  9,  A, 
286 — 302). — A  review  of  existing  theories  and  ex¬ 
perimental  data,  and  an  extension  in  which  account 
is  taken  of  interaction  terms  in  the  potential  function 
and  of  anharmonicity.  The  spectra  of  the  various 
isotopic  analogues  are  discussed.  W.  R.  A. 

Measurements  of  intensity  of  some  Raman 
lines.  M.  Kowalewski  (Acta  Phys.  Polon.,  1939, 
7,  279 — 284). — The  relative  intensities  of  Raman 
lines  from  CS2,  CC14,  CHC13,  CH2C12,  and  C2C14  have 
been  measured  by  a  microphotometer  method. 
There  is  no  simple  relation  between  the  intensity  and 
the  nature  of  the  vibrations  concerned  ;  some  of  the 
results  are  not  in  agreement  with  those  predicted  from 
empirical  rules.  J.  A.  K. 

Raman  effect  in  dif luorochloromethane .  G. 

Glockler  and  J.  H.  Bachmann  (Physical  Rev., 
1939,  [ii],  55,  669). — Data  for  13  Raman  shifts  at 
—  55°  are  reported.  ’  N.  M.  B. 
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Raman  effect  of  fluorotrichlorome thane .  G. 
Glookler  and  G.  R.  Leader  (J.  Cliem.  Physics, 
1939,  7,  278 — 279). — At  ~0°  CFC13,  when  excited  by 
eight  concentric  Ne-Hg  lamps,  exhibits  Raman 
displacements  of  243-7,  349*5,  397*5,  535-3,  833*2, 
and  1067*2  cm:1  W.  R.  A. 

[Raman]  spectra  of  (3-tetralone  and  p-indan- 
one.  D.  Biquard  (Compt.  rend.,  1939,  208,  1096 — 
1098 ;  cf.  A.,  1938, 1, 435). — The  Raman  line  character¬ 
istic  of  C!0  is  feebler  than  in  the  a-isomerides,  due  to 
the  CH2  which  separates  the  aromatic  ring  from  CO. 
The  absorption  spectra  arc  found  nearer  the  ultra¬ 
violet  in  the  (3-  than  in  the  a-compounds. 

J.  L.  D. 

Raman  effect  of  certain  cyclanones.  M.  God- 
ohot  and  (Mlle.)  G.  Cauquil  (Compt.  rend.,  1939, 
208,  1065 — 1067). — The  Raman  spectra  of  cyclo- 
heptanone,  4-methyl-  and  2-ethyl-q/cZoheptanones, 
cycZooctanone  and  methylcycZooctanone,  acetyl  cyclo¬ 
hexane,  and  5-acetyldimethylcycZohexanes  are  re¬ 
corded  and  discussed.  W.  R.  A. 

Luminescence  of  water  when  subjected  to 
ultrasonic  vibrations.  I.  G.  Polotzki  (J.  Gen. 
Chem.  Russ.,  1938,  8,  1691 — 1695). — Exposure  to 
ultrasonic  vibrations  of  H20  saturated  at  1  atm.  with 
air,  N2,  or  02,  but  not  with  H2  or  C02,  or  at  pressures 
of  10  or  1140  mm.,  caused  luminescence,  of  which 
about  half  was  in  the  ultra-violet  region.  In  the 
case  of  air,  the  H20  contained  finally  HN02  0*166, 
HN03  0-159,  and  H202  0-151  mg.-%.  R.  T. 

Influence  of  an  electric  field  on  the  shape  of 
emission  bands  in  electro-photo-luminescence. 
G.  Destrtatj  and  Loudette  (Compt.  rend.,  1939,  208, 
891 — 893).— The  intensity  (I)  of  the  photo-lumines¬ 
cence  excited  by  an  electric  field  is  related  to  the 
effective  applied  sinusoidal  potential  ( V)  by  I=Ae~-Btv. 
The  coeff.  A  is  const,  but  B  varies  with  X.  For 
ZnS-Mn  and  ZnS-CdS  phosphors  emission  becomes 
stronger  at  short  XX,  the  corresponding  bands  be¬ 
coming  deformed  and  displaced  towards  shorter  X, 
whilst  for  ZnS-Cu  phosphors  the  reverse  holds. 

J.  W.  S. 

Spectral  variation  of  the  photosensitivity  of 
visual  purple.  E.  E.  Schneider,  C.  F.  Goodeve, 
and  R.  J.  Lythgoe  (Proc.  Roy.  Soc.,  1939,  A,  170, 
102 — 112). — The  bleaching  of  visual  purple  was 
studied  in  the  range  4200 — 5600  A.  It  is  concluded 
that  the  quantum  efficiency,  t.e.,  the  no.  of  chromo- 
phoric  groupings  decomposed  per  quantum  absorbed, 
is  approx,  unity.  The  bearing  of  the  results  on  the 
relation  between  visual  purple  and  scotopic  vision  is 
discussed.  G.  D.  P. 

Fluorescence  of  compounds  containing  man¬ 
ganese.  J.  T.  Randall  (Proc.  Roy.  Soc.,  1939, 
A,  170,  272 — 293). — A  large  no.  of  compounds  has 
been  investigated  at  temp,  between  90°  and  20°  K. 
The  fluorescence  spectrum  was  recorded  by  a  quartz 
spectrograph,  both  ultra-violet  light  and  cathode  rays 
being  used  to  excite  fluorescence.  In  the  pure  Mn 
halides  the  red  fluorescence  is  a  property  of  all  Mn 
atoms  in  the  crystals.  Four  classes  of  solids  con¬ 
taining  Mn  as  impurity  are  recognised.  G.  D.  P. 


Luminescence  and  absorption  of  ZnS-MnS 
mixed  crystals.  F.  A.  Kroger  (Physica,  1939,  6, 
369 — 379). — Measurements  of  absorption  and  emission 
of  ZnS  crystals  containing  0*1 — 50%  MnS,  illuminated 
in  the  visible  and  near  ultra-violet,  have  been  made 
at  room  temp.,  — 1S0°,  and  — 253°.  An  absorption 
band  system  practically  identical  with  that  of  pink 
MnS  is  found  at  all  compositions,  together  with  two 
band  systems  identical  with  those  of  pure  ZnS. 
Illumination  in  the  latter  regions  gives  both  phos¬ 
phorescence  and  fluorescence,  in  the  former  only 
fluorescence.  All  emission  observed  is  in  two  bands, 
with  maxima  5850  and  ~6200  A.,  ascribed  to  two 
electronic  transitions  in  Mn++.  The  effects  of  temp, 
and  activator  concn.  on  emission  intensity  are 
recorded.  L.  J.  J. 

Chemiluminescence  of  organic  compounds. 
H.  H.  Hatt  (J.  Proc.  Austral.  Chem.  Inst.,  1939,  6, 
88 — 101). — A  lecture. 

Chemiluminescence  of  dimethyldiacridylium 
nitrate.  B.  Tamamushi  and  H.  Akiyama  (Trans. 
Faraday  Soc.,  1939,  35,  491 — 494). — The  lumin¬ 
escence  of  dimethyldiacridylium  nitrate  (I)  in  alkaline 
solution  increases  rapidly  with  rise  of  temp.,  but  is 
extinguished  in  absence  of  02.  The  luminescence  is 
connected  with  a  reduction  reaction,  since  it  appears 
strongly  on  addition  of  a  reducing  agent,  provided 
that  the  solution  has  first  undergone  oxidation.  The 
fact  that  0s04  and  Pb02  intensify  the  luminescence 
occurring  when  (I)  is  oxidised  by  H202  is  attributed 
to  reaction  with  H202  and  consequent  rise  of  temp. 
It  is  suggested  that  at  higher  temp,  a  free  radical  is 
formed  and  undergoes  oxidation  by  mol.  02  to  an 
unstable  peroxide.  .  The  reduction  of  this  peroxide  to 
(I)  by  H202  or  other  reducing  agent  is  attended  by  the 
luminescence.  J.  W.  S. 

Phosphorescence,  self -extinction,  and  sensi¬ 
tising  action  of  organic  substances.  H.  Kautsky 
and  H.  Merkel  (Naturwiss.,  1939,  27,  195 — 196). — 
Org.  substances  capable  of  fluorescence  may  also  be 
made  to  phosphoresce  under  certain  conditions  of 
interaction  between  excited  and  unexcited  mols. 
(collision,  association).  Examples  of  various  systems 
which  illustrate  this  are  given.  In  systems  of  high 
fluorescence  efficiency,  the  org.  substance  is  pre¬ 
dominantly  in  the  unimol.  state.  Increase  of  pressure, 
or  adsorption,  gives  increased  phosphorescence  in 
these  systems,  since  it  increases  the  frequency  of 
collision  and  association.  In  systems  which  fluoresce 
only  slightly  the  mols.  are  usually  associated  in  dil. 
solution.  Increase  in  concn.  usually  diminishes  the 
phosphorescence  so  that  a  small  degree  of  association 
seems  to  favour  phosphorescence.  At  low  temp,  the 
phosphorescence  is  of  longer  X  than  the  fluorescence. 
At  room  temp,  the  two  may  become  the  same  if  the 
energy  difference  between  the  two  types  of  emission 
can  be  accounted  for  by  thermal  collision.  In  this  case 
phosphorescence  can  be  converted  into  fluorescence  by 
slight  warming.  The  sudden  change  of  long-X 
phosphorescence  into  short-X  fluorescence  may  be 
brought  about  by  the  rapid  addition  of  02  to  an 
evacuated  phosphorescing  adsorbate.  The  formation 
of  fluorescing  products  by  photochemical  reaction, 
and  sensitisation,  are  considered.  A.  J.  M. 
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Quantitative  treatment  of  photoelectric  prim¬ 
ary  and  secondary  currents.  R. .  Hilsch  and 
R.  W.  Pohl  (Z.  Physik,  1939,  112/  252— 255),— 
Corrections  are  applied  to  previous  work  (A.,  1938,  I- 
120).  :  ;  H.  C.  G. 

Variation  of  the  electrochemical  potential  in 
the  cuprous  oxide  rectifier.  E.  Lange  (Physikal. 
Z.,  1939,  40,  230— 232).— The  change  in  the  electro¬ 
chemical  potential  in  a  Cu20  rectifying  film  with 
electron  defect  is  considered.  A.  J.  M. 

Volta  contact  e.m.f.  J.  Nicol  (Proc.  Physical 
Soc.,  1939,  51,  550). — A  single  Au  leaf  is  suspended 
from  an  insulated  rod  and  cap  so  as  to  hang  exactly 
mid- way  between  the  upturned  ends  of  Cu  and  Zn 
strips  connected  externally.  On  approaching  an 
ebonite /fur  rod  to  the  cap  the  leaf  moves  towards  the 
Zn ;  a  glass/silk  rod  causes  movement  towards  the  Cu. 

N.  M.  B. 

Theory  of  [electrical]  breakdown.  W.  Rogow- 
ski  (Naturwiss.,  1939,  27,  302 — 303). — The  relation¬ 
ships  to  be  expected  in  a  discharge  when  the  produc¬ 
tion  of  back  electrons  is  due  to  surface  ionisation  of 
positive  ions  (y-effect),  or  to  photo-electric  action  (e- 
effect),  or  to  a  combination  of  the  two,  are  discussed 
(cf.  A.,  1938,  I,  108).  A.  J.  M. 

Breakdown  voltage  in  mercury  vapour.  B. 
Klarfeld  and  L.  Gusjeva  (Tech.  Phys.  U.S.S.R., 
1938,  5,  425 — 430).— The  ignition  of  a  discharge 
between  plane  Ni  electrodes  in  Hg  vapour  has  been 
investigated  for  vals.  of  p0.d  (t.e.,  v.p.  reduced  to  0°  x 
distance  between  plates)  less  than  that  corresponding 
with  the  min.  ignition  p.d.  It  has  been  found  that  at 
a  crit.  val,  of  the  ignition  p.d.  suddenly  becomes 
10—15  times  as  large.  The  shape  of  the  experimental 
breakdown  curve  is  explained  by  the  way  in  which  the 
no.  of  electrons  released  from  the  cathode  at  the 
impact  of  each  positive  ion  depends  on  the  velocity  of 

the  latter.  T.  H.  G. 

* 

Effect  of  temperature  on  electric  currents  in 
paraffin.  W.  Scilowski  (Acta  Phys.  Polon.,  1939, 
7,  214 — 230). — The  electrical  conductivity  of  paraffin 
has  been  studied  from  17°  to  45°.  Measurements  of 
current-time  and  current-potential  and  the  effect  of 
irradiation  with  y-  and  X-rays  are  recorded.  The 
results  obtained  are  complicated  by  the  existence 
simultaneously  of  two  conduction  processes,  and  by 
the  fact  that  the  initial  and  later  currents  are  not 
affected  in  the  same  way  by  temp.  J.  A.  K. 

Effect  of  molecular  form  on  dielectric  relax¬ 
ation.  A.  Bud6,  E.  Fischer,  and  S.  Miyamoto 
(Physikal.  Z.,  1939,  40,  337 — 345). — The  effect  of  the 
shape  of  the  mol.  and  the  position  of  its  dipoles  on  the 
dielectric  relaxation  time  has  been  investigated.  The 
dielectric  loss  of  dil.  solutions  of  o-CeH4Cl2,  and  1  :  8- 
and  2  :  3-dichloroanthraquinone  in  C6H6  was  deter¬ 
mined.  The  2  :  3 -derivative  has  a  greater  loss  than 
the  1  :  8 -derivative  although  it  has  a  smaller  moment. 
The  dielectric  loss  varies  linearly  with  concn.  The 
above  mols.  are  ellipsoidal  and  differ  from  each  other 
in  the  direction  of  the  moment  with  respect  to  the  axis 
of  the  ellipsoid.  The  results  agree  with  those  obtained 
by  calculation  based  on  Perrin’s  theory.  A  short 


derivation  of  the  Perrin  formula,  corresponding  with 
the  Debye  derivation  for  spherical  mols.,  is  given. 

A.  j.  m; 

Dielectric  relaxation  of  molecules  witb  dipole 
groups  capable  of  free  rotation.  E.  Fischer  and 
F.  C.  Frank  (Physikal.  Z.,  1939,  40,  345— 352).— The 
effect  of  the  presence  of  freely  rotatable  polar  groups 
on  the  magnitude  of  the  dielectric  relaxation  time  has 
been  determined  for  p-xylylene  dichloride  and  di¬ 
bromide  and  CH2PhCl.  Improved  thermostatic 
methods  were  used.  The  relaxation  times  of  the 
above  mols.  which  contain  groups'  capable  of  free 
rotation  are  <  those  of  mols.  of  approx,  the  same  size 
with  fixed  dipoles  (< e.g o-  and  £>-C6H4Cl2).  The  effect 
can  be  explained  by  the  introduction  of  two  viscosity 
factors,  one  covering  the  rotation  of  the  whole  mol., 
the  other  that  of  the  rotating  group.  Experimental 
vals.  of  these  factors  agree  well  with  tho  magnitudes  of 
the  mol.  and  polar  groups.  A.  J.  M. 

Dielectric  constants  of  ammonium  chloride 
and  fluoride  at  the  transition  points.  R.  Sciiul- 
vas-Sorokina  and  V.  Jevdokimov  (Tech.  Phys. 
U.R.S.S.,  1938,5, 473) —It  is  suggested  that  the  trans¬ 
ition  points  of  polymorphous  salts  due  to  changes  of 
structure  are  associated  with  the  radii  of  the  elements. 
For  the  NH4  halides  they  should  be  proportional  only 
to  the  radii  of  the  anions  since  the  radius  of  the  cation 
is  const.  This  relationship  was  found  to  hold  for 
NH4I,  NH4Br,  and  NH4C1.  Extrapolation  indicates 
that  NH4F  should  have  a  transition  point  at  —27°. 
This  has  been  observed  experimentally  by  investigat¬ 
ing  tho  variation  of  e  with  temp,  using  the  high- 
frequency  bridge  method.  At  —30°  increases 

sharply  by  10%  and  at  —27°  that  of  NH4F  by  25%. 

T.  II.  G. 

Dielectric  polarisation.  W.  Huckel  (Osterr. 
Chem.-Ztg.,  1939,  42,  161 — 168). — A  lecture. 

Vapour-phase  electric  dipole  moments  of 
thionyl  chloride,  sulphuryl  chloride,  dimethyl 
sulphone,  and  thiophosgene.  I.  E.  Coop  and 
L.  E.  Sutton  (Trans.  Faraday  Soc.,  1939,  35,  505 — 
511). — From  measurements  of  the  dielectrio  consts.  of 
the  vapours  over  vide  temp,  ranges  the  dipole  moments 
(y.)  of  SOCl2,  S02C12,  Me2S02,  and  CSC12  are  found  to 
be  1*44±(M)05,  1 -795  ±0-005,  4-44±0-l,  and  0-28 ± 
0* 02 d., respectively.  The  at.  polarisations  of  S0C12  and 
S02C12  are  3 — 4  c.c.  and  4*1— 5-7  c.c.,  respectively,  cor¬ 
responding  with  13*5 — 20  and  19 — 27%  of  the  electron 
polarisation,  respectively.  The  higher  vals.  obtained 
from  solution  measurements  (Smith,  A.,  1932,  1190) 
may  be  due  to  the  small  temp,  range  used.  Com¬ 
parison  of  tho  vals.  of  txfor  S0C12  and  Me2S02  provides 
no  support  for  the  view  that  SOCl2  and  S02C12  are 
resonance  hybrids  similar  to  C0C12.  y*  for  CSCL>  is 
<  for  COCL,.  The  reasons  for  this  are  discussed. 

J.  W.  S. 

Dipole  moments  of  cis-  and  irems-azobenzenes 
and  of  some  related  compounds.  G.  S.  Hartley 
and  R.  J.  W.  Le  Fevre  (J.C.S.,  1939,  531—535).— 
Dielectric-polarisation  data  for  cis -  and  Jraw<s-(NPh)2> 
p-(N’C6H4Me)2  (I),  and  benzene-  and  toluene-azo-P- 
naphthol  in  C6H6  solution  at  25°  are  recorded.  The 
data  for  (NPh)2  indicate  that  the  equilibrium  com¬ 
position  in  sunlight  corresponds  with  22%  of  cis-  and 
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78%  of  rfra?ks-compound.  The  moment  of  (I)  is  ~0 
but  it  increases  under  the  influence  of  sunlight ;  the 
normal  compound  is,  therefore,  the  Zra?*,s-form.  In 
the  case  of  the  two  dyes  no  evidence  of  photochemical 
inversion  has  been  obtained.  C.  R.  H. 

Dielectric  polarisation  data  for  the  allegedly 
isomeric  4  :  4'-dihy  dr  oxy  azobenzenes  of  Will- 
statter  and  Benz.  I.  Dostrovsky  and  R.  J.  W. 
Le  Fevre  (J.C.S.,  1939,  535— 537).— The  moments  of 
both  forms  in  dioxan  solution  appear  to  be  identical 
and  of  the  order  to  be  expected  for  the  turns -modific¬ 
ation.  C.  R.  H. 

.  Dipole  moments,  especially  of  anthraquinone 
derivatives,  with  reference  to  the  inner  mole¬ 
cular  induction  effect.  E.  Fischer  and  F.  Rogow- 
ski  (Physikal.  Z.,  1939,  40,  331— 337).— The  dipole 
moments  of  1-  and  2-chloro-  and  2  :  3-  (I)  and  1  :  8- 
dichloro-anthraquinone  have  been  determined  in  dil. 
solution  in  C6H6,  dioxan,  and  COMe2.  The  vals.  calc, 
by  vector  addition  from  the  C-Cl  moment  of  PhCl  do 
not  agree  with  the  observed  vals.,  but  the  deviations 
can  bo  explained  by  the  moment  induced  by  a  C#C1 
linking  attached  to  the  C6H6  ring  in  the  remainder 
of  the  mol.  In  (I)  the  C6H0  ring  bearing  the  two  Cl 
shows  the  same  o-effeet  as  in  o-C6H4Cl2.  The  dipole 
moments  of  anthraquinone,  o~C6H4C12,  o-C6H4Br2, 
p-xylylene  dichloride  and  dibromide  in  C6HG  are  also 
recorded.  A.  J.  M. 

Dipole  moment  and  configuration  of  arseno- 
benzene.  R.  J.  W.  Le  FAvre  and  C.  A.  Parker 
(J.C.S.,  1939,  677). — Arsenobenzene  has  a  very  small 
moment  and  consequently  the  mol.  is  symmetrical  and, 
by  analogy  with  stable  (NPh)2,  is  the  turns -form. 

C.R.  H. 

Molecular  volumes  in  crystallo-chemistry. 
I,  I.  Zaslavski  (J.  Gen.  Chem.  Russ.,  193S,  8,  1008 — 
1021). — The  distance  d  between  the  atoms  of  crystals 
is  expressed  by  d  —  k{vjn)*>  where  k  =  1*326  for 
metals  and  inert  gases,  0*9 — 1*2  for  semi-metals  (Si, 
Ge,  As,  Se,  Sn,  etc.),  0*3— 0*9  for  metalloids  (H,  N,  O, 
P,  S,  Cl,  etc.),  and  1*045— 1*290  for  various  cryst. 
types,  v  is  the  mol.  or  at.  vol.,  and  n  is  the  no.  of  atoms 
in  the  mol.  The  crystal  type  of  series  of  salts  is  a 
function  of  v ,  changing  from  one  typo  to  another  when 
v  exceeds  a  certain  crit.  val.  Salts  having  a  crit.  val. 
of  v  tend  to  exhibit  polymorphism.  R.  T. 

Refractive  index  of  methane  in  the  infra-red. 
R.  Rollefson  and  R.  J.  Havens  (Physical  Rev., 
1937,  [ii],  52,  249). — The  n  of  CH4  has  been  measured 
from  1  to  1 5  [L.  The  variation  of  n  in  the  neighbour¬ 
hood  of  the  3*3  and  7*7  p..  bands  shows  the  ratio  of  the 
intensities  of  these  bands  to  bo  ~2*3.  L.  S.  T. 

Refraction  and  dispersion  of  liquid  phos¬ 
phorus.  T.  Piech  and  T.  Nayder  (Bull.  Acad. 
Polonaise,  1939,  A,  428 — 437).— Vals.  from  44°  to 
65°  and  various  XX  are  recorded  and  discussed.  For 
the  val.  is  given  by  n  =  2*11038 — 0*000790. 

W.  R.  A. 

Theory  of  optical  activity.  E.  U.  Condon,  W. 
Altar,  and  H.  Eyring  (Physical  Rev.,  1937,  [ii],  52, 
254). — A  single  electron  moving  quantum-mechanic- 
Y  (A.,  I.) 


ally  in  a  field  of  suitable  diss}rmmetry  suffices  to  make  a 
medium  containing  such  mols.  show  optical  activity. 

L.  S.  T. 

Analysis  of  the  rotatory  dispersion  of  tartaric 
acid  and  a  view  on  the  origin  of  its  optical 
activity.  Optical  activity  and  chemical  struc¬ 
ture  in  tartaric  acid.  VII.  Y.  Tsuzuki  (Sci. 
Papers  Inst.  Phys.  Chem.  Res.  Tokyo,  1939,  35, 
425 — 434). — The  optical  rotatory  dispersions  in  the 
visible  region  of  dicinnamoyl-  (I),  dibenzoyl-  (II), 
and  di(phenylacetyl)-tartaric  anhydride  (III)  in 
dioxan  have  been  measured  and  are  shown  to  bo 
simple;  their  dispersion  ratios,  a  4358/a  5401,  and 
characteristic  X  are  respectively,  2*284,  1*845,  1*818 
and  3253,  2545,  2447  a.  Absorption  spectra  measure¬ 
ments  in  the  ultra-violet  show  absorption  max.  at 
2840  A.  for  (I)  and  2700  a.  for  (II) ;  the  complete 
absorption  band  for  (III)  could  not  be  measured,  but 
the  max.  is  estimated  to  be  <2060  a.  The  results 
indicate  that  the  positive  partial  rotation  of  tartaric 
acid  and  its  derivatives  is  due  to  the  contribution  of 
the  OH  and  the  negative  partial  rotation  to  the 
C02H.  D,  F.  R, 

Optical  rotatory  powers  of  (  +  )-y-methyl-n- 
heptane. — See  A.,  1939,  II,  238. 

Theory  of  the  Cotton-Mouton  effect  in  quan¬ 
tum  mechanics.  T.  Neugebauer  (Z.  Physik,  1939, 

112,  257 — 277). — Theoretical.  L.  G.  G. 

Thermal  variation  of  the  magnetic  birefrin¬ 
gence  of  polar  liquids.  A.  Piekara  (Compt.  rend., 
1939,  208,  1150 — 1152). — Theoretical  (cf.  ibid., 

990).  W.  R.  A. 

Structure  of  the  .so-called  li  alkali  tetr  oxides.” 
A.  Helms  and  W.  Klemm  (Z.  anorg.  Chem.,  1939,  241, 
97 — 106). — The  results  of  Kassatotschkin  and 
Kotov  (A.,  1936,  1054)  on  the  crystal  structure  of  K 
“  tetroxide  ”  have  been  confirmed,  and  the  corre¬ 
sponding  Rb  and  Cs  compounds  found  to  have  also 
the  CaC2  structure.  They  arc  to  be  formulated  K02, 
Rb02,  and  Cs02,  and  to  be  designated  “  dioxides.” 
The  lattice  consts.  are  as  follows  :  K02  a  5*70,  c  6*75  a.  ; 
Rb02,  a  6*00,  c  7*03  A. ;  Cs02,  a  6*28,  c  7*24  a.  They 
have  p  —  2*15,  3*06,  and  3*80,  respectively,  and  for 
Rb02  and  Cs02  10%  —  42*2  at  —183°  and  13*0  at  20°, 
and  27*3  at — 183°  and  9*3  at  20°,  giving  mol.  moments 
~1*9,  in  agreement  with  the  val.  for  K02  (A.,  1936, 
148).  The  configurations,  crystal  radii,  and  mol. 
vols.,  of  the  Oa“  and  Oa”  ions  are  compared. 

F.  J.  G. 

Spatial  configuration  of  platinous  and  pallad- 
ous  complexes.  K.  A.  Jensen  (Z.  anorg.  Chem., 
1939,  241,  115 — 133). — The  principal  evidence  in 
favour  of  the  non-planar  configuration  is  the  work  of 
Reihlen  et  al  (A.,  1931,  924,  1167;  1933,  74;  1935, 
1132;  1936,  84)  ;  some  of  this  has  been  repeated. 
The  experimental  result,  that  K$-(3-methyl-2-amino- 
methyl-4-ethylquinoline)-Ptn  bromocamphorsulphon- 
ate  has  a  lower  rotation  than  that  calc,  from  its  bromo- 
camphorsulphonate  content,  is  confirmed,  and  it  is 
shown  that  when  the  Ptn  complex  is  pptd.  as  picrate 
or  platinichloride  the  rotation  of  the  filtrate  rises  to 
the  Calc,  val.,  but  on  the  other  hand  a  similar  increase 
of  the  rotation  to  the  calc.  val.  is  brought  about, 
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without  pptn.,  by  addition  of  anions  which  form 
stable  Ptu  complexes.  It  follows  that  the  low  rotation 
of  the  bromocamphorsulphonate  is  to  be  explained  b}^ 
its  containing  complex -bound  bromocamphorsulphon¬ 
ate  ions,  and  not  by  optical  acitvity  of  the  complex  Ptn 
cation.  The  nature  of  the  suggested  broinocamphor- 
sulphonato-complex,  and  evidence  for  its  presence, 
are  discussed,  and  also  the  possibility  of  alternative 
interpretations  of  other  results  of  Reihlen.  It  is 
concluded  that  there  now  remains  no  valid  evidence  in 
favour  of  the  non-planar  configuration  for  Pt11  and  Pd11 
complexes.  F.  J.  G. 

Determination  of  force  fields  from  scattering 
in  the  classical  theory.  F.  C.  Hoyt  (Physical 
Rev.,  1939,  [ii],  55,  G64 — 665). — Mathematical. 

N.  M.  B. 

Quantum-mechanical  calculation  of  the  lattice 
energy  of  sodium  chloride.  R.  Landshoff 
(Physical  Rev.,  1937,  [ii],  52,  246). — Using  a  wave 
function  in  the  form  of  a  determinant  of  single¬ 
electron  wave  functions,  the  calc,  lattice  energy 
of  the  NaCl  crystal  is  182  kg. -cal.  per  mol.,  and  the 
lattice  distance  2*78  a.  L.  S.  T. 

Calculation  of  equilibrium  internuclear  dis¬ 
tances  for  diatomic  hydrogen,  hydrides,  and 
deuterides  in  ground  and  excited  states .  C.  H .  D. 
Clark  and  J.  L.  Stoves  (Phil.  Mag.,  1939,  [vii],  27, 
389 — 403). — Equilibrium  internuclear  distances  of  a 
no.  of  hydride  di-atoms  have  been  calc.,  using  four 
previously  suggested  formula.  The  vals.  are  com¬ 
pared  with  each  other  and  with  experimental  data. 
HH,  HD,  DD,  and  various  deuterides  have  been 
treated  by  the  same  method  and  the  influence  of 
isotopes  is  discussed.  W.  R.  A. 

Calculation  of  the  frequencies  and  4  4  gauche s  ’ T 
fundamental  modes  of  vibration  of  molecules 
of  deuterethylene,  CgH^D^  (x  4-  y  —  4).  E.  Ber¬ 
nard  and  C.  Manx E back  (Ann.  Soc.  Sci.  Bruxelles, 
1939,  [i],  59,  113 — 124). — In  previous  calculations 
the  “  gauches  M  frequencies  (i.e.,  those  perpendicular 
to  the  plane  of  the  mol.)  have  been  neglected.  These 
have  now  been  calc,  for  C2H4,  C2D4,  C2H3D,  C2HD3, 
and  ciV,  trans -,  and  as-(CHD)2.  W.  R.  A. 

Calculation  of  the  potential  functions  and 
fundamental  frequencies  of  the  molecules, 
CjjEyDj,  (x  -f  y  =  4).  Y.  L.  Tchang  (Ann.  Soc. 
Sci.,  Bruxelles,  1939,  [i],  59,  125). — Errata  (cf.  A., 
1938, 1,  299).  W.  R.  A. 

Theory  of  liquid  structure.  J.  Hirschfelder, 
D.  Stevenson,  and  H.  Eyring  (Physical  Rev.,  1937, 

[ii] ,  52,  246).  *  L.  S.  T. 

Nature  of  foam.  IV.  Phase  inversion  and 
foaming  of  emulsions  consisting  of  acetic  acid, 
ethyl  ether,  and  water.  T.  Sasaki  (Bull.  Chem. 
Soc.  Japan,  1939,  14,  63—72;  cf.  A.,  1939,  I,  141, 
196). — The  heterogeneous  system  Ac0H-Et20-H00 
is  divided  into  three  parts,  oil-in-water  region  (i), 
water-in-oil  region  (ii),  and  phase  inversion  zone 

(iii) .  Frothing  occurs  in  (ii)  but  not  in  (i).  In  (iii) 

either  (i)  or  (ii)  may  be  produced,  according  to  the 
method  of  shaking.  D.  F.  R. 


Organic  parachors.  (II)  Temperature  and 
(III)  constitutive  variations  of  parachors  of  a 
series  of  tertiary  alcohols.  (Miss)  K.  Owen, 
0.  R.  Quayle,  and  E.  M.  Beavers  (J.  Amer.  Chem. 
Soc.,  1939,  61,  900—905;  cf.  A.,  1939,  I,  11).— 
y  and  parachors  are  determined  for  16  tert. -alcohols  at 
25°,  35°,  45°,  55°,  and  65°.  The  parachors  increase 
~0-2%  for  each  rise  of  10°.  Vais,  are  calc,  for  CH2 
substituted  in  each  position  of  CRR'R"-OH ;  the 
vals.  are  more  regular  as  the  chain  becomes  longer, 
i.e.,  the  constitutive  effect  is  the  greater,  the  nearer 
the  alcohol  is  to  BuyOH.  R.  S.  C. 

Derivation  of  the  formula  for  the  total  scatter¬ 
ing  of  Y-rays  from  a  general  crystal.  G.  G. 
Harvey  (Physical  Rev.,  1937,  [ii],  52,  248). — A 
formula  for  the  intensity  of  total  scattering  of  X-rays 
in  any  direction  has  been  derived  for  a  general 
triclinic  crystal  having  any  no.  of  atoms  in  the  unit 
cell.  L.  S.  T. 

Diffusion  of  Y-rays  by  crystals  and  micro¬ 
crystalline  materials.  A.  Guinier  (Compt.  rend., 
1939,  208,  894 — 896). — The  coeff.  of  diffusion  has  been 
measured  for  various  angles  (>45°)  after  passage 
through  diamond,  graphite,  Al,  Cu,  Ag,  Ni,  and  Au. 
No  discontinuities  are  detectable  in  the  diffusion 
curve.  Contrary  to  theory,  diffusion  increases  near 
diffraction  lines  and  does  not  become  zero  at  very 
low  diffusion  angles.  J.  W.  S. 

Significance  of  crystal  habit.  J.  D.  H.  Donnay 
(Amer.  Min.,  1938,  23,  168 — 169). — A  discussion. 

L.  S.  T. 

Structure  of  polished  metallic  surfaces.  S. 
Dobinski  (Physikal.  Z.,  1939,  40,  232 — 233). — A 
reply  to  Plessing  (A.,  1938,  I,  503).  The  difference 
between  the  results  of  Dobinski  (A.,  1937,  I,  227)  and 
those  of  Plessing  cannot  be  due  to  insufficient  form¬ 
ation  of  the  polished  surface  under  C6H6.  The  reversi¬ 
bility  of  the  process  of  oxidation  of  a  metal,  Mz  + 
Oy  MxOy,  is  discussed.  A.  J.  M. 

Structure  of  polished  metallic  surfaces.  E. 

Pressing  (Physikal.  Z.,  1939,  40,  233—234). — A 
reply  to  Dobinski  (preceding  abstract).  Further 
experiments  uphold  the  previous  conclusion  that  the 
difference  in  the  X-ray  diagrams  of  metals  polished 
in  air  and  below  C6H6  is  not  due  to  oxidation. 

A.  J.  M. 

Crystal  growth  of  sodium  chloride  on  galena. 

M.  C.  F.  Beukers  (Rec.  trav.  chim.,  1939,  58,  435 — 
447). — The  orientation  of  NaCl  cryst.  on  a  cleavage 
face  of  galena  which  had  been  treated  in  various  ways, 
e.g .,  etched,  polished,  or  roughened,  has  been  ob¬ 
served  microscopically  and  compared  with  electron 
diffraction  patterns  of  the  surface  prior  to  crystall¬ 
isation.  Good  orientation  of  NaCl  generally  occurred 
on  surfaces  showing  a  definite  diffraction  pattern. 

C.  R.  H. 

Iron  crystal  orientation  on  magnetite  reduced 
by  hydrogen.  N.  Buinov,  M.  Juravleva,  A. 
Komar,  and  G.  Tschufarov  (Compt.  rend.  Acad.  Sci. 
U.R.S.S.,  1939,  22,  27— 2S).— At  500°  the  (001)  axes 
of  the  Feg04  and  Fe  crystals  are  parallel.  The  Fe 
orientation  disappears  on  prolonged  reduction.  . 

L.  J.  J. 
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X-Ray  study  of  lattice  distortion  in  copper, 
nickel,  and  rhodium.  G.  W.  Brindley  and  P. 
Ridley  (Proc.  Physical  Soc.,  1939,  51,  432 — 448; 
cf.  A.,  1938,  I,  439). — The  nature  of  lattice  distortion 
in  filed  powders  of  Cu,  Ni,  and  Rh,  face-centred  cubic 
metals,  is  investigated  with  reference  to  measure¬ 
ments  of  widths  and  intensities  of  X-ray  reflexions. 
The  effect  of  extinction  on  the  reflected  intensities 
is  discussed  in  detail  and  from  the  magnitude  of  the 
extinction  mean  crystal  sizes  are  estimated.  Lattice 
distortion  causes  a  decrease  of  reflected  intensity, 
becoming  more  marked  in  the  order  Rh  ->  Ni  ->  Cu ; 
the  broadening  of  the  reflexions  increases  in  the 
reverse  direction,  which  is  that  of  increasing  hardness. 
Results  are  discussed  in  relation  to  lattice  distortion 
theories.  It  is  shown  that  with  distortions  of  a  non¬ 
periodic  type,  changes  of  reflected  intensity  may  occur 
as  a  result  of  irregular  displacements  of  the  atoms 
and  a  broadening  may  occur  as  a  result  of  a  change 
in  the  mean  crystal  parameter  throughout  an  entire 
grain.  Vais,  of  the  lattice  energies  associated  with 
these  changes  are  calc,  and  compared  with  vals. 
obtained  by  direct  methods ;  results  indicate  that  the 
energy  of  a  distorted  metal  resides  mainly  in  the  at. 
displacements  rather  than  in  macroscopic  stresses 
extending  over  entire  grains.  N.  M.  B. 

Crystal  structures  of  metallic  scandium.  K. 
Meisel  (Naturwiss.,  1939,  27,  230). — Debye  diagrams 
obtained  with  metallic  Sc  show  the  existence  of  both 
a  cubic  close-packed,  and  a  hexagonal  close-packed, 
lattice.  The  former  has  a  4*532 ±0-005  a.,  p  3*20± 
0*01,  at.  vol.  14*1 ;  the  latter,  a  3*30±0*01  a.,  c  5*23± 
0*01  a.,  p  3*02±0*04,  at.  vol.  14*9.  Sc  fits  in  satis¬ 
factorily  with  its  neighbours  in  the  periodic  system  as 
regards  cryst.  structure.  A.  J.  M. 

Crystal  structure  of  palladous  chloride,  PdCl2. 
A.  E.  Wells  (Z.  Krist.,  1938,  100,  189— 194).— By 
X-ray  analysis,  the  rhombic  cell  has  a  3*81,  b  3-34,  c 
11-0  a.;  p^ic.  4*20;  2  mols.  per  cell;  space-group 
Pnmn — DU.  Complete  at.  parameters  and  inter¬ 
distances  yield  a  novel  structure,  according  with 
cleavage,  n,  and  X-ray  intensities,  of  plane  (PdCl2)co 
chains  (rhombus  links ;  Pd — Cl  2-31  a.,  axial  angle 
Cl-Pd-Cl  87°)  parallel  to  b  and  packed  like  the  C- 
chain  skeleton  in  rhombic  ?i-paraffins.  Inter-chain 
distance  (Cl — Cl)  is  3-65  a.  I.  McA. 

Crystal  structure  of  K2HgCl4/H20.  C.  H. 
Macgillavry,  J.  H.  de  Wilde,  and  J.  M.  Bijvoet 
(Z.  Krist.,  1938, 100,  212 — 220). — By  X-ray  analysis, 
the  rhombic  cell  containing  4  mols.  has  a  8-27,  b  11*63, 
c  8*89  a.;  p  3*39;  space-group  Pbam .  General  con¬ 
siderations  and  detailed  analysis  of  rotation,  oscil¬ 
lation,  and  Sauter  X-radiograms  yield  complete  at. 
parameters.  The  structure  consists  of  deformed 
HgCl6  octahedra  (confirming  HgCl2  mols.)  sharing 
edges  to  form  “  towers  ”  linked  by  K  and  H20.  The 
K  atoms  have  different  functions  in  the  structure. 
The  role  of  Hg  in  simple  and  complex  salt  halides  is 
reviewed.  I.  McA. 

Crystal  structure  of  cubic  yttrium  fluoride, 
YP3.  W.  Nowacki  [with  appendix  by  G.  Beck  and 
W.  Nowacki]  (Z.  Krist.,  1938,  100,  242—250).— 
YE3  pptd.  by  NaE  has  p  4*02  (cf.  A.,  1938,  I,  440). 


Statistical  at.  distributions  are  discussed  on  the  basis 
of  indexed  estimated  X-ray  intensities.  YE3  pptd. 
by  HE  gives  a  stable  non-cubic  form  (p  5*2)  persisting 
on  heating  at  800 — 1000°.  Erom  chemical  and  X- 
ray  analyses,  YE3  in  molten  NaE  forms  the  compound 
NaYE4,  p  4*21.  I.  McA. 

Crystal  structure  of  the  bromostannates 
A2SnBr6.  (A  =  Cs,  Rb,  NH4,  K).  G.  Markstein 
and  H.  Nowotny  (Z.  Krist.,  1938,  100,  265 — 271 ; 
cf.  Ketelaar,  A.,  1937,  I,  604). — Erom  single- crystal 
and  powder  X-ray  analysis,  the  Cs,  Rb,  and  NH4  salts 
are  face-centred  cubic  with  a  10*81, 10*64,  and  10*59  a., 
respectively;  Z  —  4;  p  4*52,  4*21,  and  3*54,  respect¬ 
ively.  The  K  salt  is  pseudo-cubic  tetragonal  with 
a  7*43,  c  10*61  a.  ;  p  3*81 ;  probable  space-group  D\ — 
<7422r  At.  parameters  determined  show  slight  devi¬ 
ation  in  at.  interdistances  from  theory;  these  are 
discussed  in  terms  of  co-ordination  no.,  and  ionic 
size  and  form.  I.  McA 

Sulphates  of  the  magnesium  series.  M.  Del£- 
pine  and  P.  Lebeau  (Ann.  Chim.,  1939,  [xi],  11, 
247 — 358). — The  sulphates  of  the  series  Mg,  Mn,  Ee, 
Co,  Ni,  Cu,  Zn,  and  their  hydrates,  have  been  studied 
by  means  of  X-rays.  The  great  similarity  of  the 
powder  photographs  for  the  salts  of  each  type  shows 
that  the  well-known  isomorphism  of  the  higher 
hydrates  extends  to  the  lower  hydrates  and  the 
anhyd.  salts.  31nS0ik73t5H20  is  described.  The  fol¬ 
lowing  parameters  are  recorded.  MgS04,6H20,  a 
10-0,  b  7*10,  c  24*0a.;  CoS04j6H20,  a  9*90,  b  7*10, 
c  23-S  a.  ;  NiS04,6H20,  a  9*90,  b  7*07,  c  23*8  a.; 
ZnS04,6H20,  a  9*95,  b  7*05,  c  24*0  a.  (all  have  8  mols. 
in  the  unit  cell) ;  MnS04,5H20,  a  6*2,  b  10*7,  c  6*1  a. 
(with  2  mols.  in  the  unit  cell);  MgS04,4H20,  a  5*89, 
b  13*6,  c  7*73  a.  ;  MnS04,4H20,  a  5*97,  b  13*8,  c  7*87  a.  ; 
EeS04,4H20,  a  5*90,  b  13*5,  c  7*74  a.;  CoS04,4H20, 
a  5*82,  b  13-3,  c  7*60  a.  ;  NiS04,4H20,  a  5*80,  b  13*2, 
c  7*65  a.;  ZnS04,4H20,  a  5*86,  b  13*4,  c  7*75  a.  (all 
with  4  mols.  in  the  unit  cell);  MgS04,H20,  a  6*81, 
b  7*71,  c  13*3  a.  ;  MnS04,H20,  a  6*74,  b  8*10,  c  13*3  a.  ; 
EeS04,H20,  a  6*71,  b  8*03,  c  13*0  a.;  CoS04,H20, 
a  6*60,  b  7*87,  c  12*8  a.;  NiS04,H20,  a  6*57,  b  7*80, 
c  13-0  a.;  CuS04,H20,  a  6*80,  6  7*90,  c  12*6  a.; 
ZnS04,H20,  a  6*64,  b  7*80,  c  13*2  a.  ;  (all  with  8  mols. 
in  the  unit  cell);  MgS04,  a  4*82,  b  6*72,  c  8*35  a.; 
MnS04,  a  4*86,  b  6*81,  c  8*58  a.;  EeS04,  a  4*82,  b 
6*81,  c  8*67  a.;  CoS04,  a  4*65,  b  6*66,  c  8*46  a.  ; 
NiS04,  a  4*62,  b  6*51,  c  8*49  a.  ;  CuS04,  a  4-88,  b  6*66, 
c  8*32  a.  ;  ZnS04,  a  4*71,  b  6*73,  c  8*51  a.  (all  with  4 
mols.  in  the  unit  cell).  Erom  the  parameters  the 
mol.  vol.  is  calc.,  and  it  is  shown  that  vals.  so  obtained 
are  more  reliable  than  those  based  on  pyknometric 
determinations  of  p.  The  mol.  vols.  of  the  anhyd. 
salts  and  of  the  hydrates  of  each  type  increase  in 
the  order  Ni,  Co,  Cu,  Zn,  Ee,  Mg,  Mn.  The  apparent 
mol.  vol.  of  the  H20  increases  from  ~11  c.c.  for  the 
first  mol.  to  ~18  c.c.  for  the  seventh,  but  the  increase 
is  not  linear.  The  square  root  of  the  mol.  vol.  of  a 
hydrate  is  a  linear  function  of  the  no.  of  H20  mols. 
The  crystal  parameters  of  the  whole  series  of  anhyd. 
salts  and  hydrates  are  all  ~  one  of  four  fundamental 
parameters  or  an  integral  multiple  of  one  of  them. 
These  are  5-0  a.  (P),  6*0  a.'(Q),  6*7  a.  (P)  and  7*7  a.  (S). 
R  occurs  in  all  the  anhyd.  salts  and  all  hydrates 
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except  the  pentahydrate,  and  also  in  Ca,  Sr,  Ba,  and 
Pb  sulphates,  but  not  in  other  salts  of  the  Mg  series 
nor  in  sulphates  of  other  valency- types.  It  is  asso¬ 
ciated  with  the  group  I\PTS04.  P  occurs  in  the  anhyd. 
salt  and  in  some  of  the  hydrates,  and  also  in  a  no.  of 
sulphates  of  other  valency-types,  but  in  no  other 
salts  of  the  Mg  series.  It  is  associated  with  the 
S04"  ion.  F.  J.  G. 

Reciprocal  and  Bravais  lattice  of  gypsum. 
W.  F.  peJong  and  J.  Bouman  (Z.  Ivrist.,  1938,  100, 
275 — 276;  cf.  Wooster,  A.,  1937,  I,  17). — From  an 
X-radiogram  of  gypsum,  obtained  with  a  moving- 
film  spectrometer  (A.,  1938,  I,  234)  for  the  zero 
reciprocal  lattice  plane  with  reference  to  the  b  axis, 
reorientation  of  the  unit  cell  to  give  a  5*63,  b  15*15, 
c  6*23  a.,  p  113°  50',  Z  4,  is  proposed.  The  relation  of 
these  results  to  those  of  Bragg,  Wooster,  and  Onorato 
is  indicated.  I.  Me  A. 

X-Ray  analysis  of  the  crystal  structure  of 
NaJBeF4.  G.  S.  Shdanov  and  N.  G.  Sevastianov 
(Conrpt.  rend.  Acad.  Sci.  U.R.S.S.,  1939,  22,  170). — 
Material  obtained  by  recrystallising  a  solution  of 
BeF2  containing  excess  of  NaF  has  been  examined 
by  Laue  and  rotation  photographs.  It  is  ortho¬ 
rhombic  with  a  10*9,  b  6*6,  c  4*9  a.,  2*45,  and  there 

are  4  mols.  per  cell.  The  Laue  symmetry  agrees  with 
the  orthorhombic  bipyramidal  class  previously 
suggested.  T.  H.  G. 

Crystal  structure  of  long-chain  normal  par¬ 
affin  hydrocarbons.  11  Shape  ”  of  the  methyl¬ 
ene  group.  C.  W.  Bunn  (Trans.  Faraday  Soc., 
1939,  35,  482 — 491). — X-Ray  investigation  indicates 
that  normal  paraffins  containing  chains  of  >130  C 
are  orthorhombic,  witha0  7*40,  b0  4*93,  and  c0  2*534  a., 
and  space-group  Pnam .  The  C — C  distance  is  1*53  a. 
and  the  valency  angle  between  C*C  linkings  112°. 
Electron -density  diagrams  indicate  that  the  electron 
cloud  is  extended  in  the  plane  of  the  three  C  nuclei. 

J.  W.  S. 

Valency  angles.  III.  Determination  by  means 
of  X-rays  of  the  binding  angle  at  the  sulphur 
atom  in  a  diphenyl  sulphide  derivative.  R. 
Kohlhaas  and  A.  Luttringhaus  (Ber.,  1939,  72, 
[B],  897 — -906). — The  crystal  structure  of  4:4'- 
dihydroxy diphenyl  sulphide  decamethylene  ether  has 
been  studied.  The  space-group  is  P21/?n  (C^),  with 
2  mols.  in  the  unit  cell,  and  a  11*99,  b  9*644,  c  10*93  a., 
p  56*96°.  Application  of  Fourier  analysis  gives  the 
complete  structure,  except  for  the  position  of  the 
decamethylene  chain,  and  a  diagram  is  given.  The 
distance  Caromat{c — S  is  1*71  ±0*04  a.,  and  the  angle 
between  the  S  valencies  is  112*4±1*5°.  F.  J.  G. 

Crystal  structure  of  condensed  ring  com¬ 
pounds.  VII.  3  :  4-Benzphenanthrene ,  C18HJ2f 
and  three  hexahydro-derivatives .  J.  Iball  (Z. 
Krist.,  1938,  100,  234—241 ;  cf.  A.,  1938,  I,  502).— 
Cell  elements,  p,  Z,  and  optical  data  are  determined 
for  3  :  4-benzphenanthrene  (I),  its  1  :  2  :  9  :  10  :  11  :  12- 
Hc-derivative  (II),  and  for  the  2-keto-  and  2-keto- 
1  ;  1-dimethyl  derivatives  of  (II).  (1)  is  rhombic,  the 
others  axe;  triclinic.  X-Ray  data  are  inconclusive, 
but  measurements  of  diamagnetic  anisotropy  (by 


K.  Lonsdale)  confirm  the  stereochemical  cis  con¬ 
figuration  for  (II).  I.  McA.  *; 

X-Ray  and  thermal  examination  of  unsym- 
metrical  mixed  triglycerides. — See  A.,  1939,  II, 
240. 

Crystal  structure  of  cyanogen  halides.  I. 
Structure  of  cyanogen  iodide,  J.  A.  A.  Ketelaar 
and  J.  W.  Zwartsenberg  (Rcc.  trav.  chim.,  1939, 
58,  448 — 452).- — ICN  has  d 18  2*84.  It  forms  a  lattice 
of  separate  mols.  and  not  an  ionic  lattice.  The 
rhombohedral  unit  cell  has  a  4*44±0*02a.,  a 
101°  24'±10';  probable  space-group  C$v.  C,  R.  H, 

Structure  and  thermal  properties  associated 
with  some  hydrogen  bonds  in  crystals.  I.  The 
isotope  effect.  II.  Thermal  expansion-  J.  M. 
Robertson  and  A.  R.  Ubbelohde  (Proc.  Roy.  Soc., 
1939,  A,  170,  222—240,  241— 251).— I.  The  efTect 
of  substituting  D  for  H  in  C02H  and  OH  groups  has 
been  investigated  by  measuring  changes  of  lattice 
parameter.  In  all  cases  an  expansion  is  observed, 
being  largest  for  H2C204,2H20  (I)  and  small  for  o- 
C6H4(C02H)2  and  p-resoreinol.  Intermediate  vals. 
are  observed  for  NaHC03,  succinic  and  benzoic  acids, 
and  a-resorcinol.  A  marked  directional  effect  is 
found  in  (I)  and  a  tentative  explanation  is  put 
forward. 

II.  The  thermal  expansion  of  NaCl,  (I), 
D2C204,2D20,  C6H4(OH)2,  and  C6H4(OD)2  was 

measured  by  X-ray  methods  in  the  temp,  range 
90 — 290°  K.  Anisotropy  of  expansion  is  observed  in 
crystals  containing  OH  and  H  bonds;  the  expansion 
of  D  crystals  is  <  that  of  H  crystals.  G.  D.  P. 

Structure  of  oxamide.  L.  Misch  and  A.  J.  A. 
van  der  Wyk  (Arch.  Sci.  phys.  nat.,  1938,  [v],  20, 
Suppl.,  96— 98).— Larger,  crystals  of  (CO*NH2)2  than 
those  ordinarily  obtained  were  prepared  by  boiling 
for  long  periods  a  suspension  in  H20  or  HCOdSFHo. 
X-Ray  examination  of  the  crystals  gives  a  5*18, 
b  3*63,  c  5*65  a.,  a  66°  5',  (3  84°,  y  64°;  one  mol.  in  the 
unit  cell.  The  atoms  are  arranged  chiefly  in  a  plane 
parallel  to  ac.  The  crystals  were  also  examined  by  the 
method  of  Patterson.  There  is  mutual  attraction  of 
NH>  and  0  in  the  plane  ac}  which  causes  an  increase 
in  the  C — C  distance.  This  is  estimated  at  1  *65  A. 
instead  of  the  normal  1*53  A.  A.  J.  M. 

Width  of  rings  formed  by  electron-diffraction. 

G.  P.  Thomson  and  M.  Blackman  (Proc.  Physical 
Soc.,  1939,  51,  425 — 431). — MathcmaticaL 

N.  M.  B. 

Electron  asymmetry  in  the  atoms  of  zinc 
crystals.  G.  E.  M.  Jauncey  and  E.  M.  McNatt 
(Physical  Rev.,  1937,  [ii],  52,  256).— The  diffuse 
scattering  of  X-rays  from  single  cr}7stals  of  Zn  at 
room  temp,  has  been  measured  at  various  scattering 
and  orientation  angles,  and  used  to  calculate  the 
true  at.  structure  factors.  The  differences  found  for 
these  vals.  give  a  measure  of  the  electron  asymmetry. 

L.  S.  T.  . 

Electron-diffraction  investigation  of  methyl- 
acetylene,  dimethylacetylene,  dimethyldiacetyl- 
ene,  methyl  cyanide,  diacetylene,  and  cyanogen. 

L.  Pauling,  H.  D.  Spring  all,  and  K.  J.  Palmer 
(J.  Amer.  Chem.  Soc.,  1939,  61,  927— 937).— An 
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electron  diffraction  study  of  gaseous  CHiCMe  (I), 
(:CMc)2  (II),  (•C:CMe)2  (III),  (*C:CH)2  (IV),  C2N2  (V), 
and  •  MeCN  (VI)  leads  to  the  following  vals.  for 
interat.  C — C  distances  in  a.  :  single  bond  adjacont  to 
triple  bond,  l-46±0-02  (I),  T47±(M)2  (II)  and  (III), 
1 ‘49 ±0-03  (VI) ;  triple  bond,  l-20±0-03  (I),  1‘20±0«02 

(III) ,  1*19±0*03  (IV) ;  single  bond  between  two 
conjugated  triple  bonds,  1-3S±0*03  (III),  1*36±0*03 

(IV) ,  L37±0-02  (V) ;  C^N,  M6±0-02  (V),  M6±0-03 
(VI).  The  decrease  below  the  normal  val.  of  1-54  A. 
for  a  single  bond  adjacont  to  a  triple  bond  found  for 
the  methylacetylones  and  MeCN  is  due  partly  to  a 
change  in  single-bond  radii  (by  ~0’02  a.)  but  chiefly 
to  the  assumption  of  partial  double-bond  character 
by  the  single  bond.  The  vals.  found  for  a  single  bond 
between  two  conjugated  triple  bonds  indicate  that 
this  bond  has  ~40%  double  bond  character,  tho 
amount  of  conjugation  being  ~  twice  that  for  s}rs terns 
involving  double  bonds  and  benzene  rings. 

W.  R.  A. 

Electron  diffraction  investigations  of  tri- 
methylamine  oxide  and  dimethyl  sulphone  and 
their  bearing  on  the  lengths  of  co-ordinate 
links.  M.  W.  Lister  and  L.  E.  Sutton  (Trans. 
Faraday  Soc.,  1939,  35,  495 — 505). — Electron 
diffraction  measurements  indicate  that  in  NMc30 
the  C — N  bond  length  is  1*54 ±0-03  a.,  0  07  a.  >  the 
sum  of  the  normal  covalent  radii,  and  tho  N— 0 
length  is  1*36 ±0*03  a.,  exactly  the  sum  of  the  normal 
single- bond  radii.  The  N  atom  appears  to  have  a 
greater  radius  when  4- covalent  than  when  3-covalent, 
tho  shortening  of  the  NO  bond  being  probably  due  to 
the  effective  charges  at  its  two  ends.  The  lengths  of 
the  C — S  bonds  in  Me2S02  are  T90±0*03  a.,  0-09  A.  > 
in  Me2S,  and  the  S — O  bond  lengths  are  1*44^0*03  A. 
It  is  considered  that  the  latter  are  double  bonds,  and 
that  the  extra  contraction  is  connected  with  their 
stability.  J.  W.  S. 

Diffraction  of  electrons  by  anthracene.  A. 

Chaklesby,  G.  I.  Finch,  and  H.  Wilman  (Proc. 
Physical  Soc.,  1939,  51,  479 — 528). — Diffraction  gives 
results  in  agreement  with  structure  as  determined  by 
i?-rays.  In  addition  to  the  normal  characteristic 
multispot  pattern,  another  pattern  consisting  of  areas 
or  islands  of  diffuse  scattering  appear  superimposed, 
and  this  pattern  is  shown  to  be  due  to  mols.  which, 
although  oriented  with  respect  to  tho  beam,  have  no 
definite  phase-  relationship  with  each  other.  The 
diffuse  area  pattern  is  thus  virtually  equivi  to  that 
which  would  be  given  by  a  gaseous  stream  of  oriented 
mols.  flowing  past  the  electron  beam.  Methods  for 
determining  the  crystal  orientation  from  a  consider¬ 
ation  of  the  normal  electron-diffraction  pattern 
features  aro  developed,  and  it  is  shown  that  the 
diffuse  area  pattern  is  due  to  mols.  which,  although  in 
or  near  their  normal  positions  and  orientations,  are 
acting  as  independent  scattering  groups.  An  extension 
of  tho  Debye  theory  to  mol.  lattices  shows  that  the 
new  patterns  can  be  explained  on  the  supposition 
that  the  mols.  vibrate  thermally,  as  almost  rigid 
“tfhits,  about  their  mean  positions  in  the  lattice. 

■  ■-  ‘  '  N.  M  B.  ■ 

New  method  of  creating  electrification.  (Sir) 
*  A.  Fuming  (Proc,  Physical  Soc.,  1939,  51,  402—406). 


— If  pure  dry  Si02  powder  of  uniform  grain  size  falls 
on  a  perforated  metal  plate  or  gauze  of  Zn,  Cu,  Ni, 
or  Fe  so  as  to  fall  through  tho  apertures  and  not 
accumulate  on  the  metal,  the  powder  becomes 
electrified  negatively  and  the  metal  positively, 
although  bulk  Si02  is  easily  electrified  positively. 
The  effect  is  also  shown  by  powdered  S.  There  is 
evidence  that  the  effects  are  not  due  to  piezo- 
olcctrifi cation.  N.  M.  B. 

Dynamic  measurement  of  the  elastic,  electric, 
and  piezoelectric  constants  of  Rochelle  salt. 

W.  P.  Mason  (Physical  Rev.,  1939,  [ii],  55,  775 — 
789). — The  consts.  were  determined  at  low  field 
strengths  by  measuring  the  resonant  frequencies  and 
impedance  of  vibrating  crystals.  Tho  resonant  and 
antiresonant  frequencies  aro  found  experimentally  to 
be  considerably  below  the  natural  mechanical  resonant 
frequency  of  tho  crystal,  in  disagreement  with  tho 
usual  derivation  of  the  frequencies  of  a  piezoelectric 
crystal.  Assuming  that  tho  piezoelectric  stress  oc 
tho  charge  density  on  the  electrodes  rather  than  oc  the 
potential  gradient  as  usually  assumed,  theoretical 
frequencies  in  agreement  with  experiment  are 
obtained.  This  derivation  and  the  measured 
frequencies  supply  vals.  for  the  piezoelectric  consts. 
The  elastic  consts.  measured  dynamically  show  some 
differences  from  those  measured  statically;  in  tho 
case  of  piezoelectric  consts.  tho  differences  are  largo, 
and  this  may  bo  attributed  to  the  finite  relaxation 
time  for  the  piezoelectric  elements.  N.  M.  B. 

Electrical  conductivity,  light  transmission, 
and  structure  of  thin  gold  films.  D.  A.  Was 

(Physica,  1939,  6,  382 — 389). — The  crystallisation  of 
Au  films  deposited  by  evaporation  on  to  glass  or 
quartz  plates  is  accompanied  by  an  increase  in 
electrical  conductivity  and  light  transmission.  The 
crit.  thickness  below  which  crystallisation  does  not 
occur  is  nip.,  on  clean  outgassed  glass  or  quartz, 
and  less  on  quartz  or  on  glass  which  has  not  been  out- 
gassed.  L.  J.  J. 

Relation  of  the  true  structure  of  thin  gold 
films  to  the  structure  as  shown  by  electron 
diffraction.  D.  A.  Was  (Physica,  1939,  6,  390— 
392). — Electron  diffraction  shows  cryst.  structure  in 
Au  films  of  all  thicknesses  from  <2  mp..  upwards. 
Electrical  conductivity  measurements  (cf.  preceding 
abstract)  show  that  this  is  due  to  crystallisation  in¬ 
duced  by  the  impact  of  electrons.  L.  J.  J. 

Very  thin  sheets  of  platinum.  P.  Rouard 
(Compt.  rend.,  1939,  208,  1146 — 1148). — Extending 
previous  work  (cf.  A.,  1937, 1,  228 ;  1938, 1,  303),  the 
phase  change  of  light  (A  =  3660,  4046,  4358,  5461, 
and  5780  a.)  observed  on  reflexion  from  thin  Pt 
sheets  (1-6— 17-9  mp..  thick)  deposited  on  plane  glass 
plates  by  cathodic  sputtering  has  been  determined. 
The  data  are  compared  with  theoretical  predictions. 

W.  R.  A. 

Influence  of  dissolution  by  an  acid  of  the 
surface  of  bismuth  and  zinc  crystals  on  their 
mechanical  properties.  M.  Classen-Nekludova 
(Tech.  Phys.  U.S.S.R.,  1938,  5,  827— 835).— Removal 
of  the  surface  defects  of  single  crystals  of  Bi  by 
.dissolution  in  acids  during  the  process  of  deformation 
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causes  an  increase  in  their  mechanical  strength  up  to 
270%.  There  was  also  an  increase  in  the  degree  of 
plastic  elongation.  Preliminary  dissolution  and  sub¬ 
sequent  extension  in  air  does  not  cause  any  appreciable 
change  in  the  mechanical  properties  of  single  crystals 
of  Bi,  indicating  that  primary  defects  do  not  of  them¬ 
selves  exert  any  considerable  effect  on  the  strength. 
No  definite  results  were  obtained  when  similar  experi¬ 
ments  were  carried  out  with  single  crystals  of  Zn. 
Artificial  scratches  appear  to  have  no  effect  on  the 
place  at  which  fracture  of  single  crystals  of  Zn  occurs, 
even  at  —180°.  A.  J.  M. 

Influence  of  temperature  on  the  elasticity  and 
on  the  rupture  of  crystals.  J.  Ekstein  (Compt. 
rend.,  1939,  208,  1098 — 1100). — Mathematical. 

W.  R.  A. 

Plastic  deformation  of  rock-salt  under  con¬ 
stant  compressive  forces.  M.  Stamatitt  (Bull. 
Acad.  Sci.  Roumaine,  1938,  20,  24 — 30). — The  effect 
of  time  on  the  deformation  of  rock-salt  subjected  to 
const,  compressive  forces  is  represented  graphically. 
Under  such  forces  rock-salt  undergoes  elastic  and 
plastic  deformations,  the  latter  increasing  with  time. 
The  results  are  discussed  in  relation  to  the  behaviour 
of  rock-salt  in  mines.  L.  S.  T. 

Non-cubic  growth  of  single  crystals  of  silver 
by  condensation  from  vapour.  J.  H.  Hoavey 
(Physical  Rev.,  1939,  [ii],  55,  578 — 581). — The  con¬ 
densation  of  Ag  vapour  on  solidified  spherical  drops 
of  Ag  produces  straight  thin  single -crystal  needles  of 
Ag  under  certain  conditions,  and  is  a  process  con¬ 
tinuous  with  the  formation  of  the  drops  by  condensing 
the  vapour  in  vac.  on  an  Fe  surface  cooling  from  above 
the  m.p.  of  Ag  to  an  equilibrium  temp,  just  below  the 
in.p.  The  shape  and  cryst.  orientation  of 'the  needles 
indicate  that  they  are  the  result  of  a  nucleus  growing 
by  condensation  much  more  rapidly  in  a  certain  (110) 
direction  than  in  other  directions,  including  other 
(110)  directions.  N.  M.  B. 

Stabilisation  velocity  of  glassy  selenium.  F, 
Ishikawa  and  H.  Sato  (Bull.  Inst.  Phys.  Chem. 
Res.  Japan,  1939,  18,  143 — 149). — The  stabilisation 
velocity  of  glassy  Se,  measured  by  a  differential  gas 
dilatometer,  is  very  low  at  60°  and  increases  with 
temp.,  60%  transformation  into  metallic  Se  occurring 
in  33  hr.  at  75°.  F.  H. 

Polymorphism  of  lead  [monjoxide.  J.  le' 
Bourgeois  (Bull.  Soc.  chim.,  1939,  [v],  6,  614 — 620). 
— There  are  three  modifications,  one  pink  (y)  and  two 
yellow  (p  and  a),  y  is  stable  up  to  150°,  but  trans¬ 
formation  into  p  does  not  occur  below  ~570°,  whilst 
p  is  stable  from  150°  to  700 — S00°,  but  can  be  meta¬ 
stable  at  room  temp,  and  up  to  its  m.p.,  SS6°.  a  is 
formed  slowly  from  p  at  800°  and  rapidly  at  the  m.p. 
of  p.  Its  m.p.  is  894°,  and  on  cooling  it  is  not  trans¬ 
formed  into  p  but  persists  in  a  metastable  state  down 
to  250°,  when  it  is  transformed  into  y.  F.  J.  G. 

Growth  on  alkali  halide  crystals.  H.  Mor- 
genstern  (Z.  Krist.,  193S,  100,  221 — 227  ;  cf.  Ernst, 
A.,  1937,  I,  447). — The  development  of  the  surface 
morphology  of  single- crystal  spheres  of  LiF,  NaCl, 
KC1,  KBr,  and  KI  immersed  in  aq.  solution  at  29°, 


and  prepared  by  grinding  crystals  obtained  from  the 
melt  by  Kyropoulos’  method,  is  described.  I.  McA. 

Regular  growth  of  pp'-dihydroxydiphenyl  on 
calcite  and  on  sodium  nitrate.  J.  Willems  (Z. 
Krist.,  1938,  100,  272—274;  cf.  Royer,  A.,  1933, 
213). — Given  favourable  geometric  lattice  conditions, 
regular  overgrowth  of  org.  crystallites  on  an  inorg. 
support  still  requires  an  ionisable  solute.  (C6H4*OH)2 
ppts.  almost  amorphously  from  oxy-solvents  on  glass ; 
on  calcite  or  NaN03  it  deposits  in  crystallites  of  ellip¬ 
tical  cross-section,  singly  or  in  crossed  pairs,  showing 
characteristic  epitaxy.  I.  McA. 

Peltier  effect  demonstration  with  approxi¬ 
mate  measurement.  A.  Campbell  (Proc.  Physical 
Soc.,  1939,  51,  545 — 546). — Three  strips  of  two  metals 
are  soldered  consecutively  and  bent  into  a  U  so  that 
the  junctions  are  adjacent  in  the  two  legs  of  the  U. 
On  passing  a  current  the  heating  of  one  junction  and 
cooling  of  the  other  is  shown  by  a  thermopile  placed 
between  the  j  unctions .  Approx .  measurement  is  made 
by  balancing  the  cooling  at  one  junction  against  the 
heating  effect  of  a  current  in  a  small  adjacent  resistance 
coil.  N.  M.  B. 

Magnetism  and  chemistry.  W.  Klemm  (Chem.- 
Ztg.,  1939,  63,  333 — 335). — A  review. 

Reversible  magnetisation  in  ferromagnetics. 
W.  F.  Brown,  jun.  (Physical  Rev.,  1939,  [ii],  55, 
568 — 578). — Mathematical.  The  equations  of  the 
statistical  domain  theory  are  derived  without  the  use 
of  the  artificial  simplified  Heisenberg  model. 

N.  M.  B. 

Magnetic  susceptibility  of  mercury  and  of 
some  dilute  alkali  amalgams.  S.  R.  Rao  and 
S.  Aravamuthachari  (Proc.  Indian  Acad.  Sci.,  1939, 
A,  9,  181 — 209). — For  liquid  Hg  xat.  =  —33*3  X  10"6, 
suggesting  that  the  Hg  atoms  exist  in  the  liquid  state 
as  Hg"  ions,  x  for  Na,  K,  and  Rb,  and  their  dil. 
amalgams  have  been  measured.  For  very  low  concns. 
addition  of  Li  causes  an  increase  in  -/Hg.  whilst  addi¬ 
tion  of  Na,  K,  and  Rb  decreases  it.  The  initial  fall 
of  x  is  probably  due  to  dispersion  of  alkali  atoms,  each 
atom  being  surrounded  by  a  group  of  Hg  atoms  form¬ 
ing  a  “  complex  ”  atom  of  lower  x*  To  explain  the 
initial  rise  for  Li  amalgams  it  is  assumed  that  the  Li 
atoms  are  unable  to  penetrate  the  Hg  groups,  until  a 
higher  concn.  is  reached.  A  broad  min.  occurs  in  x 
of  Na  amalgams  at  a  concn.  approx,  corresponding 
with  the  compound  NaHg16.  W.  R.  A. 

Specific  coefficient  of  magnetisation  of  oxy¬ 
hemoglobin. — See  A.,  1939,  III,  622. 

Magnetic  susceptibility  and  related  properties 
of  rare-earth  crystals.  W.  G.  Penney  and  G.  J. 
Kynch  (Proc.  Roy.  Soc.,  1939,  A,  170,  112 — 129). — 
A  theoretical  investigation  shows  that  it  is  impossible 
to  reconcile  current  interpretations  of  the  absorption 
spectra  and  sp.  heat  measurements  with  the  magnetic 
properties  of  hydrated  rare-earth  crystals.  G.  D.  P. 

Principal  magnetic  susceptibilities  of  neo¬ 
dymium  sulphate  octahydrate  at  low  temper¬ 
atures.  L.  C.  Jackson  (Proc.  Roy.  Soc.,  1939, 
A,  170,  266 — 271). — The  measurements  were  carried 
out  in  the  temp,  range  14 — 290°  K.  All  three  suscep- 
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tibilities  obey  the  law  +  A)  =  const,  above 
120°  K. ;  at  low  temp,  one  of  the  principal  suscepti¬ 
bilities  tends  to  become  independent  of  T ,  whilst  the 
other  two  increase  more  rapidly  than  they  do  at 
higher  temp.  The  magnetic  ellipsoid  rotates  through 
a  considerable  angle  a3  the  temp,  falls,  the  anisotropy 
increasing  from  11%  to  70%  between  290  and  14°  K. 
(Cf.  preceding  abstract.)  G.  D.  P. 

Influence  of  elastic  stresses  on  the  initial 
susceptibility  of  monocrystals.  M.  Dechtjar 
(Tech.  Phys.  U.S.S.R.,  1938,  5,  676— 684).— Experi¬ 
ments  on  monocrystals  (thin  narrow  laminae)  of 
meteorite  Fe,  containing  8%  Ni  and  0-5%  Co,  show 
that  (i)  Akulov’s  tensor  of  magnetic  susceptibility  yv 
of  deformed  cubic  crystals  is  correct,  (ii)  the  changes 
in  the  magnitude  of  the  initial  y  caused  by  the  in¬ 
fluence  of  elastic  stresses  depend  on  the  sequence  of 
application  of  these  stresses  and  the  strength  of  the 
magnetic  field,  and  (iii)  the  demagnetisation  of  a 
ferromagnetic  substance  under  load  does  not 
follow  the  usual  course.  W.  R.  A. 

Electronic  theory  of  the  electrical  equilibrium 
of  metallic  conductors.  D.  Castelluccio  (Nuovo 
Cim.,  1938,  15,  473 — 476). — Mathematical. 

O.  J.  W. 

Tantalum.  (A)  Resistance,  emissivities,  and 
m.p.  (B)  Rate  of  evaporation.  L.  Malter  and 
D.  B.  Langmuir  (Physical  Rev.,  1939,  [ii],  55,  743 — 
747,  748—749;  cf.  Utterback,  A.,  1932,  565).— (a) 
The  relation  between  true  and  brightness  temp,  was 
determined  by  pyrometric  observations  on  the  inside 
and  outside  of  a  long  thin-walled  tube  heated  electric¬ 
ally.  Potential  leads  of  fine  W  wire  welded  to  Ta 
filaments  permitted  a  determination  of  the  electrical 
properties  as  a  function  of  temp.  The  m.p.  found  is 
3269°  K.  from  the  electrical  properties  at  the  m.p.,  as 
given  by  the  extrapolated  temp.-electrical  property 
relations. 

(b)  The  rate  of  evaporation  at  const,  temp.,  deter¬ 
mined  by  measuring  the  change  of  resistance  and 
change  of  wt.  of  uniform  filaments,  is  given  by  log10 
M  =  7-86  —  39,310/7*,  whereof  is  the  rate  of  evapor¬ 
ation  in  g.  per  sq.  cm.  per  sec.  N.  M.  B. 

Electrical  phenomenon  of  a  palladium  fila¬ 
ment  occluding*  hydrogen.  K.  Hirota  and  J. 
Horiuti  (Proc.  Imp.  Acad.  Tokyo,  1939, 15,  10 — 12). 
— A  Pd  wire  of  8  g.  diameter  and  1-0  cm.  length  had 
initial  resistance  of  13T8  H.  On  continuous  evacu¬ 
ation  of  H2  for  864  hr.  a  min.  resistance  of  11*35 
H.  was  obtained,  which  then  increased  to  the  const, 
val.  25*77  £1  The  cycle  was  repeated  by  the  step¬ 
wise  admission  of  H2.  F.  J.  L. 

Variation  of  the  specific  resistance  of  platinum 
with  cross-section.  L.  Riedel  (Ann.  Physik, 

1938,  [v],  33,  733 — 736). — Measurements  on  Pt  wire 
of  15*7  g.  diameter  show  that  the  sp.  resistance  at  0° 
is  >  that  of  the  compact  metal  by  <1%,  in  contra¬ 
diction  to  Reuter  (A.,  1938,  I,  19).  The  mean  free 
path  of  the  conduction  electrons  is  <100  mg. 

O.  D.  S. 

Electrical  resistance  of  nickel  amalgams. 
L.  F.  Bates  and  J.  H.  Prentice  (Proc.  Physical  Soc., 

1939,  51,  419—424;  cf.  A.,  1938,  I,  70).— The 


resistances  of  a  series  of  Ni  amalgams  of  concn.  0*013 — 
0*246  g.  Ni  per  100  g.  Hg,  measured  over  the  range 
20 — 300°,  showed  a  marked  permanent  change  be¬ 
ginning  at  ~225°  coinciding  with  a  change  from 
diamagnetic  to  strong  and  permanent  ferromagnetic 
properties.  Since  ferromagnetic  Fe  or  Co  in  amal¬ 
gams  can  bo  cone,  and  removed  by  a  magnetic  field, 
a  method  of  determining  Co  in  mixed  solutions  of 
Co  and  Ni  salts  is  suggested.  N.  M.  B. 

Electrical  resistance  and  thermo -e.m.f.  of  the 
two  allotropic  modifications  of  thallium.  E. 
Rosenboiim  (Physica,  1939,  6,  337 — 352). — For  pure 
T1  in  an  atm.  of  H2  the  allotropic  transition  at  232° 
is  marked  by  an  abrupt  fall  of  4*3%  in  the  resistance. 
The  effect  is  less  marked,  and  the  transition  is  dis¬ 
placed  to  lower  temp.,  in  the  presence  oven  of  small 
amounts  of  02  and  N2.  Hysteresis  effects  are  in  all 
cases  small,  but  are  more  marked  with  slightly 
oxidised  Tl.  The  transition  coincides  with  a  flat  max. 
in  the  temp,  coeff.  of  the  thermo-e.m.f.  (measured 
against  Cu).  L.  J.  J. 

Supersonic  dispersion  in  air.  W.  H.  Piele- 
meier  (Physical  Rev.,  1937,  [ii],  52,  244).  L.  S.  T. 

Fresnel  diffraction  phenomena  at  ultrasonic 
waves  and  their  evaluation  by  Mascart’s  method. 
F.  Mahler  (Ann.  Physik,  1939,  [v],  34,  689—716).— 
The  Fresnel  diffraction  of  light  waves  (X  0*646  to 
0*480  g.)  by  standing  ultrasonic  waves  (Xx  0*5  to 
0*58  mm.)  has  been  investigated.  Results  agree  with 
theory  derived  bv  Mascart’s  approximation  method. 

O.  D.  S. 

Dispersion  of  ultrasonic  waves  in  liquids.  F. 

Matossi  ( Physik al.  Z.,  1939,  40,  294— 297).— The 
discrepancies  between  the  results  of  Hiedemann  et  al. 
(A.,  1936,  1453)  and  of  Dutta  (A.,  1938,  I,  184)  have 
been  investigated.  The  results  of  Dutta  were  re¬ 
produced  at  27°.  At  room  temp.,  however,  there  was 
an  increase  in  the  ratio  of  the  velocity  of  ultrasonic 
waves  in  H20  and  PhMe  with  increasing  frequency. 
Under  certain  conditions  dispersion  effects  could  be 
reproduced  even  at  room  temp,  depending  on  the 
coupling  of  the  vibrating  quartz  with  the  transmitter. 
The  more  intense  was  the  sound  wave,  the  greater 
was  the  dispersion  effect.  With  very  slight  coupling 
the  effect  disappeared.  It  is  concluded  that  no  dis¬ 
persion  effect  can  be  found  in  the  frequency  region 
10 7  Hz.  for  H20  or  xylene.  A.  J.  M. 

Effect  of  ultra-sounds  on  supercooled  water. 
I.  Sokolov  (Tech.  Phys.  U.S.S.R.,  1938,  5,  619 — 
621). — Water  supercooled  to  —6°,  which  remained 
liquid  after  vigorous  shaking,  crystallised  when  sub¬ 
jected  to  ultra-sounds,  the  velocity  of  crystallisation 
increasing  with  the  energy  supplied,  but  being  appar¬ 
ently  independent  of  the  frequency.  J.  A.  K. 

Supersonic  velocity  in  gases  and  vapours. 
VHI.  Supersonic  velocity  in  air,  steam,  carbon 
dioxide,  and  carbon  disulphide.  S.  K.  K.  Jatkar 
(J.  Indian  Inst.  Sci.,  1939,  22,  A,  93 — 110). — The 
velocity  of  sound  v  in  air,  steam,  C02,  and  CS2  has 
been  measured  at  different  frequencies  in  narrow  tubes 
at  different  temp,  and  685  mm.  pressure.  The  sp. 
heats,  calc,  from  v,  are  in  good  agreement  with  those 
calc,  from  spectroscopic  data.  W.  R.  A. 
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Thermal  measurements  in  liquid  hydrogen. 

H.  Gutsche  (Z.  physikal.  Chem.,  1939,  184,  45—58). 
— Cv  data  for  liquid  H2  between  20°  and  40°  K.  and 
between  10  and  100  atm.,  and  data  for  the  heat  change 
during  the  expansion  of  liquid  H2  over  the  same  range 
of  pressure  and  for  the  sp.  heat  under  the  saturation 
pressure,  are  recorded  and  discussed.  C.  R.  H. 

Specific  heat,  enthalpy,  entropy,  and  dissoci¬ 
ation  of  technical  gases.  E.  Justi  (Feuerungs- 
tech.,  193S,  26,  313 — 322). — Sp.  heats  calc,  for  ideal 
gases  from  spectroscopic  data  are  converted  by  means 
of  various  equations  of  state  to  the  actual  condition 
at  a  pressure  of  1  atm.  The  difference  between  the 
mean  and  true  sp.  heats  for  ideal  and  practical 
conditions  (1  atm.)  are  tabulated  from  0°  to  1000°  for 
No,  Ho,  Oo,  NO,  CO,  COo,  NoO,  SOo,  HoO,  air,  CH4, 
C2H2,  CJi4,  C2H6,  and  CGH6?  R.  B.  C. 


Specific  heat  of  iron  from  1*1°  to  20*4°  K. 

W.  H.  Keesom  and  B.  Kurrelmeyer  (Physica,  1939, 
6,  304). — For  a  sample  of  very  pure  Fe,  G  =  0-00 12077 
-f-  000000472T3  g.-cal.  per  mol.  per  degree,  corre¬ 
sponding  with  a  characteristic  temp.  462°  k. 


L.  J.  J. 


Liquid  structure  and  entropy  of  vaporisation. 
J.  H.  Hildebrand  (J.  Chem.  Physics,  1939,  7,  233— 
235). — Comparison  of  the  entropies  of  vaporisation  of 
24  liquids  at  temp,  corresponding  with  the  same 
vapour  vol.  indicates  that  the  factors  tending  to 
produce  an  ordered  arrangement  in  a  liquid  are  (a) 
chemical  association,  (b)  dipole  orientation,  and  (c) 
geometrical  shape.  The  significance  of  (c)  is  discussed 
in  connexion  with  the  entrop}^  of  solution. 

W.  R.  A. 

Atomic  heat  of  nitrogen  in  various  nitrides. 
II.  S.  Satoh  (Sci.  Papers  Inst.  Phys.  Chem.  Res. 
Tokyo,  1939,  35,  3S5— 398;  cf.  A.,  1938,  I,  507).— 
The  at.  heats  of  N  in  Mg,  Ti,  P,  Be,  Mn,  Th,  Zn,  and 
Li  nitrides  at  25°,  100°,  300°,  and  500°  have  been 
calc,  from  measurements  of  the  mol.  heats  of  the 
nitrides,  and  the  at.  heats  of  the  elements  concerned. 
The  at.  heat  of  N  is  low  in  nitrides  of  elements  of 
small  at.  no.  Including  previously  determined  vals. 
from  nitrides  of  B,  Al,  Si,  Ca,  V,  Mo,  and  Ta,  the 
mean  at.  heat  of  N  in  nitrides  is  3-1,  3*7,  5*1,  and 
6-1  at  25°,  100°,  300°,  and  500°,  respectivelv. 

D/F.  R. 

Specific  heats  of  thorium  nitride,  lithium 
nitride,  and  zinc  nitride.  S.  Satoh  (Sci.  Papers 
Inst.  Phys.  Chem.  Res.  Tokyo,  1939,  35,  182 — 190). 
— The  mean  Cp  of  Th3N4  and  Li3N  has  been  measured 
over  the  temp,  intervals  0 — 99*5°,  0—305*3°,  and 
0 — 500*3°  by  the  ice  calorimeter.  The  true  Gv  of 
Th3N4  is  given  bv  Gp  =  0-04S95  +  4*436  x  10~50  - 
1*384  x  1O-S02  and  of  LigN  by  Gv  =  0*5127  +  7*226 
X  1CH0  —  1*193  X  10~ 702.  The  mean  Gp  of  Zn3N2 
has  been  measured  over  the  temp,  intervals  0 — 99*6°, 
0 — 305*3°,  and  0 — 419*2°,  true  Cp  bein?  given  hy 
0*1142  +  8*926  x  10‘50  +  1*151  X  F. 


M.p.  of  barium  molybdate.  H.  A.  Liebhafsky. 
E.  G.  Rochow,  and  A.  F.  Winslow  (J.  Amer.  Chem. 
Soc.,  1939,  61,  969—970). — Ba  molybdate  (I),  pptd. 
from  an  aq.  NH3  solution  of  NH4  molybdate  by  BaCL, 
was  melted  in  a  Pt  crucible  in  air  and  slowly  cooled. 


The  m.p.  is  1480 dr 5°.  Pt  was  not  attacked  and 
there  was  no  indication  of  decomp,  of  (I).  On  melting 
in  vac.  the  surface  of  (I)  darkens,  some  evaporation 
occurs,  partial  decomp,  occurs,  and  the  m.p.  is  approx, 
the  same  as  in  air. :  W.  R.  A. 

Melting  as  a  disorder  phenomenon.  .  F.  C. 
Frank  (Proc.  Roy.  Soc.,  1939,  A,  170,  182 — 189). — 
The  Bragg  and  Williams  theory  of  order-disorder 
transformations  is  applied  to  melting.  There  are 
crit.  temp.  above  and  below  the  m.p.  which  limit  the 
range  of  existence  of  the  metastable,  superheated  and 
supercooled,  states.  The  m.p.  lies  close  to  the  upper 
crit.  point  so  that  it  is  impossible  to  superheat  a 
crystal  but  a  considerable  degree  of  supercooling  may 
be  necessary  to  start  crystallisation  in  a  liquid.  The 
paper  is  non-mathematical.  (Cf.  A.,  1939,  I,  248.) 

G.  D.P. 

Adiabatic  demagnetisation  of  potassium 
chromic  alum.  H.  B.  G.  Casimir,  W.  J.  de  Haas, 
and  D.  de  Klerk  (Ph}^sica,  1939,  6,  365 — 368). — The 
entropy  of  K  Cr  alum  as  a  function  of  the  magnetic 
temp.  (T7,,,)  from  1°  to  0*033°  k.  has  been  determined. 
The  results  are  in  agreement  with  Hebb  and  PurcelPs 
theory  (A.,  1937,  I,  353)  for  all  temp,  between  0  07° 
and  1°  k.  ;  in  this  range  the  relation  between  Tm  and 
T  is  given  with  an  accuracy  of  0-01°  K.  The  Stark 
splitting  is  0*27°  K.  L.  J.  J. 

Liquid  versus  vapour  temperature.  E.  M. 
Little  (Physical  Rev.,  1937,  [ii],  52,  255—256).— 
When  temp,  is  defined  as  oc  the  average  kinetic  energy 
of  translation  of  the  mols.  the  temp,  of  a  liquid  and 
vapour  in  equilibrium  are  not  the  same.  The  vapour 
temp,  may  be  §  the  liquid  temp.  Spectroscopic  and 
not  thermomotrie  methods  must  be  used  to  detect 
this  temp,  difference.  L.  S.  T. 

Reference  temperatures  for  physical  and 
physico-chemical  magnitudes  of  [chemical]  com¬ 
pounds.  G.  L.  Voerman  (Congr.  int.  Quim.  pura 
apl.,  1934,  9,  II,  483—484;  Chem.  Zentr.,  1937,  i, 
1104). — The  use  of  the  c.  scale  and  of  20°  as  a  stan¬ 
dard  temp,  is  recommended,  and  other  reference 
temp,  are  proposed.  A.  J.  E.  W. 

Formation  of  an  amorphous  (vitreous)  modi¬ 
fication  of  water  by  condensation  of  vapour  at 
low  temperature,  L.  Staronka  (Rocz.  Cheim, 
1939,  19,  201 — 212). — A  transparent  coating  forms 
in  a  glass  tube  at  <  —175°  (liquid  N)  through  which 
a  slow  current  of  damp  air  is  passed.  The  deposit 
becomes  opaque  at  about  —130°,  and  this  change  is 
associated  with  evolution  of  <5*7  g.-cal.  per  g.  of  the 
ice.  The  internal  energy  of  the  condensate  formed  at 
<  —170°  is  about  100  g.-cal.  per  g.  higher  than  that 
of  the  condensate  formed  at  >  — 170°.  The  new 
product  is  considered  to  be  a  vitreous  modification  of 
H20.  R.  T. 

Symmetry  number  and  thermodynamic  func¬ 
tions  for  molecules  having  double  minimum 
vibrations.  K.  S.  Pitzer  (J.  Chem.  Physics,  1939, 
7,  251 — 255).; — Energy  levels  and  thermodynamic 
functions  for  a  double  min.  vibrational  degree  of 
freedom  are  discussed  with  special  reference  to  NH3. 
A  simple  formula  is  given  for  the  range  of  validity  of 
the  classical  expressions  for  rotational  heat:,  capacity 
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and  entropy  and  the  symmetry  no.  of  double  min. 
vibrators  is  considered.  W.  R.  A. 

Equations  of  state.  G.  Woolsey  (J.  Chem. 
Edue.,  1939,  16,  60— 66).— A  discussion.  L.  S.  T. 

Differences  in  vapour  pressures  and  mole¬ 
cular  heats  of  ortho-  and  para-hydrogen  and 
deuterium.  K.  Schafer  (Z.  physikal.  Chem.,  1939; 
42,  B,  380 — 394). — Mathematical.  Energ}^  proper 
vals.  of  Ho  in  the  condensed  state  have  been  estimated 
using  quantum-mechanical  perturbation  theory ;  dif¬ 
ferent  vals.  are  obtained  for  the  perturbation  of  o- 
aridp-Hg.  W.  R.  A. 

Saturation  pressure  of  water  vapour  between 
73°  and  130°.  H.  Moser  and  A.  Zmaczynski 
(Physikal.  Z.,  1939,  40,  221 — 229). — A  static  method 
(using  a  glass-membrane  manometer)  and  a  dynamic 
method  have  been  used  to  determine  the  saturation 
pressure  of  H20  vapour  in  the  above  temp,  range. 
The  following  formulae  were  obtained  :  p  —  760  = 
27*12912(0  —  100)  +  0*400793(0  -  100)2  +  3  04131 
X  10-3(0  -  100)3  -f  1*1241  x  10-5(0  -  100)'1,  for  0 
between  73°  and  130°,  and  0  —  100  —  3*68608  x 
10~~(p  -  760)  -  2*0073  X  10 “5(p  -  760)2  +  1*625  X 
10~8(p  —  7C0)3  —  1*61  X  lO-11^  —  760)4,  for  ^between 
680  and  800  mm.  A.  J.  M. 

Vapour  pressure  of  solid  salts.  I.  Vapour 
pressure  of  mercuric  halides  and  thermo¬ 
dynamic  calculations.  Z.  Shibata  and  K.  Niwa. 
II.  Vapour  pressure  of  alkali  halides  and 
thermodynamic  calculations.  K.  Niwa  (J.  Fac. 
Sci.  Hokkaido,  1938,  2,  183—200,  201— 221).— I. 
V.p.  of  COPh2  (35—55°),  HgCl2  (45—70°),  HgBr2 
(50 — 75°),  and  red  Hgl2  (60 — 90°)  have  been  deter¬ 
mined  b}^  Knudsen’s  effusion  method.  Heats  of 
sublimation,  free  energy  change,  entropy,  and  chemi¬ 
cal  const,  are  calc. 

II.  Similar  measurements  have  been  made  with  all 
the  alkali  halides  except  LiF,  LiBr,  Lil,  Nal,  RbF, 
RbBr,  CsF,  and  Csl.  These  data  and  those  of  other 
workers  for  the  salts  named  are  used  for  calculating 
the  thermodynamical  quantities.  F.  L.  U. 

Vapour  pressure  of  thorium  acetylacetonate 
by  radioactivity  measurements.  R.  C.  Young, 
C.  Goodman,  and  J.  Kovitz  (J.  Amer.  Chem.  Soc., 
1939,  61,  876 — 878). — By  means  of  a  gas-saturation 
method,  which  employs  non-radioactive  N2  and 
counts  the  a-particles  carried  over  by  the  N2,  the  v.p. 
of  Th  acetylacetonate  (1)  at  1000°  is  3*2±0*3  X 
10"4  mm.  The  amount  of  sublimed  (I)  was  calc,  by 
washing  out  the  apparatus  with  EtOH  acidified  with 
HC1,  evaporating  the  solution  on  a  Pt  foil,,  and  coun¬ 
ting  the  no.  of  a-particles  from  the  deposit  of  basic  Th 
chloride.  An  improved  prep,  of  (I)  is  given. 

W.  R.  A. 

Critical  constants  of  ethane.  J.  A.  Beattie, 
G.  J.  Su,  and  G.  L.  Simard  (J,  Amer.  Chem.  Soc., 
1939,  61,  924— 925).— The  v.p.  of  C2H6  at  25°  is 
41*38  atm.  The  crit.  consts.  are  tc  =  32*27°=[I0*01o3 
pc  =  4S*20±0*02  normal  atm.,  vc  =  0-148±0*0015  L 
per  mol.  (4-93  c.c.  per  g.),  dc  =  6*76di0*07  mols.  per 
1.  (0*203  g.  per  c.c.).  W.  R.  A. 

Specific  gravity  change  per  degree  of  tem¬ 
perature. — See  A.,  1939,  II,  237.  n  . 


Density  of  pure  deuterium  oxide.  H.  L.  John¬ 
ston  (J.  Amer.  Chem.  Soc.,  1939,  61,  878 — 880).— 
After  correcting  for  the  presence  of  180  and  other 
factors  which  are  discussed,  of  D20  is  l*10763i 
0*00005,  W.  R.  A, 

Thermal  and  electrical  conductivity  of  iron  at 
high  temperatures.  R.  W.  Powell  (Proc.  Physical 
Soc.,  1939,  51,  407—418). — Results  previously  re¬ 
ported  (cf.  A.,  1934,  1163)  are  confirmed  by  two 
independent  methods.  The  thermal  conductivity  of 
Armco  Fe,  determined  to  ~1000°  by  an  abs.  method 
in  which  heat  flowed  radially  from  the  centre  to  the 
circumference  of  a  thick-wallcd  cylinder,  decreases 
steadily  with  rise  of  temp,  through  the  magnetic 
transformation  region  to  a  min.  val.  of  0*065  near  the 
a -y  transformation  point.  Electrical  resistivity  was 
measured  up  to  1430°,  and  the  Lorenz  function  evalu¬ 
ated  over  the  experimental  thermal  conductivity 
range ;  from  200°  to  800°  it  has  unusually  high  vals. 
(0*72±0  02  x  10“8),  but  decreases  steadily  above  the 
magnetic  transformation  point  to  0*60  X  10“  8  at  1000°. 
The  Lorenz  function  of  y-Fe  is  thus  in  fair  agreement 
with  the  val.  0*586  X  10“ 8  indicated  by  SommerfekTs 
theory.  N.  M.  B. 

Amorphous  state.  XIV.  Thermal  conduct¬ 
ivity  of  amorphous  bodies  within  the  range  of 
softening.  E.  Kuvschinski  (Tech.  Phys.  U.S.S.R., 
1938,  5,  491—498). — Data  for  rosin  (I)  and  phenol- 
phthalein  (II)  afford  no  evidence  for  the  presence  of 
a  break  in  the  thermal  conductivity  (k)  curve  within 
the  range  of  softening,  k  =  0*00024  g.- cal. /degree, 
cm.  sec.  for  (I)  over  the  range  20 — 90°,  and  k  = 
0*000335  g. -cal. /degree,  cm.  sec.  for  (II)  over  the  range 
35 — 115°.  C.R.H. 

Compressibility  of  gaseous  ethane  in  the  high 
density  region.  J.  A.  Beattie,  G.  J.  Su,  and 
G.  L.  Simard  (J.  Amer.  Chem.  Soc.,  1939,  61,  926 — 
927).— Vals.  for  the  compressibility  of  gaseous  C2H6 
at  densities  from  5 — 10  mols.  per  1.  have  been  deter¬ 
mined  at  25°  intervals  between  50°  and  275°. 

:  .  :  ,  •.  W.  R.  A, 

Kinetic  theory  expression  for  the  viscosity  of 
a  gas.  K.  S.  G.  Doss  (Current  Sci.,  1939,  8, 109). — ; 
The  7]  of  a  gas  can  be  expressed  by  rz~l{MJlT /tc)*2V“1<Z~2, 
where  d  is  the  diameter  of  the  mol. ;  it  is  practically 
the  same  as  the  accurate  expression  derived  by 
Chapman  (A.,  1916,  ii,  416).  L.  S.  T. 

Calculation  of  surface  viscosity  from  experi¬ 
mental  results.  J.  J.  Hermans  (Physica,  1939,  6, 
313 — 320). — Harkins  and  Kirkwood’s  formula  (A., 
1938,  I,  186)  for  a  rectangular  slit  also  applies  to  a 
canal  formed  by  mica  plates  resting  on  the  surface, 
as  in  Joly’s  experiments  (ibid.,  77).  L.  J.  J. 

Influence  of  electric  field  on  the  viscosity  of 
liquids.  H.  Menz  (Ann.  Physik,  1939,  [v],  34, 
74Q — 760),— A  capillary  viscosimeter  for  the  compari¬ 
son  of  viscosities  in  high  electric  fields  (20  kv.  per  cm.) 
is  described.  The  effect  of  static  and  alternating 
field,  up  to  600  Hz.,  on  the  viscosity  of  C6H6,  Et20, 
PhCl,  and  CC14  has  been  investigated.  In  the  pure 
liquids  the  effect  is  very  small  but  on  saturation  of 
Et20  and  PhCl  with  H20  an  increase  of  viscosity 
with  field  is  observed  with  .characteristic  polarisation 
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effect  and  dependence  on  frequency.  This  increase 
is  ascribed  to  the  transference  of  velocity  by  ions 
moving  at  right  angles  to  the  direction  of  flow. 

O.D.S. 

Amorphous  state.  XIII.  Viscosity,  electrical 
conductivity,  and  dielectric  losses  in  alcohols 
and  glycerol.  P.  Kobeko,  E.  ICuvschinski,  and 
N.  Schischkin  (Tech.  Phys.  U.S.S.R.,  1938,  5,  413 — 
424). — The  variation  of  tj,  sp.  resistance  r,  €,  and  di¬ 
electric  loss  e'  with  temp,  have  been  studied  for  PraOH, 
Bu^OH,  and  glycerol  over  wide  temp,  ranges.  Meas¬ 
urements  of  7]  have  been  made  over  a  range  of  10“2 — 
1010  poises,  and  of  e  and  e'  at  50  and  1000  Hz.  Re¬ 
laxation  times  t  have  also  been  evaluated.  It  is 
found  that  log  tj,  log  r,  and  log  t  are  not  rectilinear 
functions  of  1  jT  but  that  the  temp,  coeffs.  which  are 
equal  at  the  same  temp,  rise  with  fall  of  temp,  tj,  r, 
and  t  are  proportional  to  each  other  when  temp, 
varies.  T.  H.  G. 


Dependence  of  viscosity  of  long-chain  fatty 
acids  on  temperature  and  degree  of  unsatur¬ 
ation.  G.  B.  Ravitsch  (Compt.  rend.  Acad.  Sci. 
U.R.S.S.,  1939,  22,  34 — 36). — Por  C18  acids  the  vis¬ 
cosity  decreases  linearly  with  increasing  I  val.  A 
general  equation  for  the  effect  of  temp,  is  given,  and 
data  in  agreement  for  a  no.  of  C18  acids  are  recorded. 

L.  J.  J. 

Thermal  diffusion  of  water  vapour-hydrogen 
mixtures.  Z.  Shibata  and  II.  Kitagawa  (J.  Fae. 
Sci.  Hokkaido,  1938,  2,  223 — 239). — The  changes  in 
composition  of  H20  vapour-H2  mixtures  due  to 
thermal  diffusion  in  a  temp,  gradient  have  been 
determined  between  room  temp,  (cold)  and  each  of 
10  different  temp,  from  201°  to  1021°  (hot).  The 
relation  log  {pJpB) hot  =  n  log  (Pa/PbJcoM  +  const,  is 
valid  over  the  whole  range  (p  =  partial  pressure). 
n  is  a  const,  depending  on  temp,  but  not  on  composi¬ 
tion.  The  results  are  used  to  calculate  some  quanti¬ 
ties  occurring  in  Chapman’s  theory  (cf.  A.,  1924,  ii, 
823).  F.L.  N. 


Parachors  of  binary  mixtures.  P.  Ishikawa 
and  T.  Atoda  (Bull.  Inst.  Phvs.  Chem.  Res.  Japan, 
1939, 18, 150— 161).— [P]  for  the  systems  C6H6-EtOH 
(I),  PC13~C6H6  (II),  and  P0C13-C6HG,  measured  at 
25°,  agree  with  those  calc,  from  vals.  for  solute  and 
solvent  by  [P]  =  (1  —  x)[P]j  ±  x[P\  where  x  is  the 
mol.  fraction  of  solute.  The  max.  deviation  from  the 
calc.  val.  is  — 1  obtained  with  (I).  [P]  for  (I)  and  (II) 

is  expressed  more  accurately  by  [P]  =  a  ±  bx. 

P.  H. 

Total  and  partial  pressures  of  binary  solutions 
of  the  butyl  alcohols  in  benzene  at  25°.  B.  B. 
Allen  and  S.  P.  Lingo  [with  W.  A.  Felsing]  (J. 
Physical  Chem.,  1939,  43,  425—430). — Data  are  pre¬ 
sented  in  tabular  and  graphical  form.  Departures 
from  Raoult’s  law  follow  the  order  BuaOH<Bu^OH 
<CHMeEt*OH<BuyOH.  This  transition  is  attri¬ 
buted  to  increase  of  polarity  as  the  H  atoms  of  the 
carbinol  C  atom  are  replaced  by  Me.  J.  W.  S. 

Density  and  refractive  index  of  aqueous  fur- 
furaldehyde  solutions.  S.  Molinski,  P.  Nowotny, 
and  W.  Calls  (Przemysl  Chem.,  1939,  23,  30—32).— 
d  and  n  are  recorded  for  the  system  furfuraldehyde  (I) 


-H20,  at  20°.  Pure  (I)  has  b.p.  161-75°,  d  1-1614, 
and  n  1-52624.  R.  T. 

Specific  heat,  density,  and  vapour  pressure  in 
the  system  methyl  alcohol-water-lithium  chlor¬ 
ide.  E.  L.  Tscherniak  (J.  Gen.  Chem.  Russ.,  1938, 
8,  1341— 1352).— Sp.  heat-  (25°  and  50°),  P-  and  v.p. 
-composition  curves  are  given  for  the  system  MeOH- 
H20-LiCl  ([LiCl]  =  1  g.-mol.  per  1.  of  solvent). 

R.  T. 

Viscosity  in  binary  liquid  systems.  L.  H. 
Bird  and  E.  F.  Daly  (Trans.  Faraday  Soc.,  1939,  35, 
588 — 592). — p-,  7]-,  and  mol.  polarisation-composition 
curves  have  been  determined  for  binary  mixtures 
containing  highly  purified  cis-  and  trans- decalin  and 
tetralin,  and  in  a  few  cases  C6HG,  C10H8,  and  CC14. 
A  semi- empirical  formula  is  derived  from  Macleod’s 
viscosity  equation,  using  vol.  fractions  instead  of  mol. 
fractions.  The  formula  breaks  down  for  mixtures 
containing  tetralin,  and  an  explanation  of  this  is 
offered,  yj  is  not  necessarily  a  function  of  p  or  free 
space  ”  alone.  Consts.  for  the  purified  liquids  are  ; 
m- decalin,  pf  0-8834±0-0001,  <  1 -4806 ±0-0002, 
b.p.  195*6±0-2°/762  mm. ;  frcms-decalin,  pf  0-8598± 
0-0001,  l-4704±0*0002,  b.p.  187-95±0*2°/766-5 

mm. ;  tetralin,  pf  0-9573±0-0001,  <  1-5425 ±0-0002, 
b.p.  206*8  ±0-2°/759  mm.  F.  L.  U. 

Viscosity  determinations  of  slag  systems. 
J.  R.  Rait,  Q.  C.  M’Millan,  and  R.  Hay  (J.  Roy. 
Tech.  Coll.,  1939,  4,  449— 466).— The  systems  CaO- 
Si02,  Mn0-Si02,  and  Ca0-Al203-Si02  have  been 
studied.  The  first  of  these  shows  a  min.  in  the  t 
composition  isothermals  at  the  compound  Ca0,Si02. 
The  variation  of  v\  with  composition  in  the  other 
systems  is  not  a  continuous  function.  T.  H.  G. 

Pressure-temperature  phase  diagram  of  Na-K 
alloys  and  the  effect  of  pressure  on  the  resist¬ 
ance  of  the  liquid  phase.  C.  H.  Kean  (Physical 
Rev.,  1939,  [ii],  55,  750 — 754). — The  phase  diagram 
of  the  binary  system  Na-K  as  a  function  of  pressure, 
temp.,  and  composition  is  plotted  from  determin¬ 
ations,  at  0 — 150°  and  up  to  10,000  kg.  per  sq.  cm., 
of  the  pressures  at  which  discontinuities  occur  in 
resistance  isotherms  of  Na-K  mixtures  in  various 
proportions.  The  composition  of  the  eutectic  in  the 
subsystem  solid  Na-solid  Na2K-liquid  is  almost 
independent  of  pressure  over  the  range,  but  that  of 
the  eutectic  solid  K-solid  Na2K-liquid  moves  from 
—67  at.-%  K  at  atm.  pressure  to  59%  at  10,000  kg. 
per  sq.  cm.  The  rise  of  m.p.  with  pressure  is  markedly 
less  for  the  alloys  than  for  the  pure  metals ;  the  rise 
of  m.p.  produced  by  10,000  kg.  per  sq.  cm.  for  the  first 
eutectic  is  42°  (68°  for  pure  Na) ;  tho  corresponding 
rise  for  the  second  eutectic  is  42°  (105°  for  pure  K). 
Some  data  for  the  relative  resistance  of  the  liquid 
alloys  as  a  function  of  pressure  are  given. 

N.  M.  B. 

Effect  of  silver  on  the  gold- copper  super- 
lattice,  AuCu.  R.  Htjltgren  and  L.  Tarnopol 
(Amer.  Inst.  Min.  Met.  Eng.,  Tech.  Publ.,  1939,  No. 
1010,  10  pp. ;  Met.  Tech.,  1939,  6,  No.  1). — Assuming 
that  superlattice  formation  is  due  to  attraction 
between  unlike  atoms  and  differences  in  at.  size,  it  is 
shown  theoretically  that  substitution  of  Ag  for  Au  in 
the  AuCu  superlattice  should  lower  the  crit.  temp,  of 
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ordering.  Experiments  confirm  this  prediction.  The 
orthorhombic,  pseudotetragonal  phase  is  stable  over 
a  wider  temp,  range  than  has  been  supposed.  At 
lower  temp,  the  tetragonal  cell  is  found.  The 
pseudotetragonal  cell  of  the  orthorhombic  phase  has  a 
bja  ratio  slightly  >1.  As  the  temp,  of  anneal  falls, 
toward  the  region  of  stability  of  the  tetragonal  phase, 
the  bja  ratio  increases.  Apparently  the  transfor¬ 
mation  from  orthorhombic  to  tetragonal  does  not 
take  place  gradually.  At  room  temp,  the  bja  ratio 
increases  with  time.  The  resistance  of  the  ortho¬ 
rhombic  phase  shows  that  the  mechanism  of  ordering 
is  not  as  simple  as  has  been  supposed.  There  is  a 
small  decrease  in  at.  vol.  just  above  the  transformation 
temp.  At  low  temp,  the  time  necessary  to  attain 
equilibrium  is  longer  than  the  hitherto  accepted  val. 

R.  B.  C. 

Volatility  of  silver,  in  relation  to  the  nature 
of  the  atmosphere,  the  temperature,  and  the 
composition  of  binary  silver  alloys.  I.  N.  Plak- 
sin  and  A.  J.  Brechstedt  (J.  Gen.  Chem.  Russ., 
1938,  11,  1556 — 1563). — The  rate  of  volatilisation  of 
Ag  at  temp.  >1000°  in  air  is  >  in  C02  >  in  N2  >  in 
coal  gas ;  it  is  greater  for  Sb  and  Cu  than  for  other 
alloys  (with  Au,  Sn,  or  Pt).  The  effect  is  ascribed  to 
lowering  of  the  surface  tension  of  molten  Ag  by 
dissolved  Ag20  or  by  other  metals.  R.  T. 

Influence  of  nickel  on  the  solubility  limits  of 
the  a-phase  in  copper-aluminium  alloys.  V. 
Gridnev  and  G.  Kurdjumov  (Metallwirts.,  1936, 
15,  229—231,  256—259;  Chem.  Zentr.,  1937,  i, 
1098). — Addition  of  2%  of  Ni  to  Cu-Al  alloys  (82 — 
98%  Cu)  reduces  the  solubility  (5)  of  A1  in  Cu  and 
displaces  the  boundary  of  the  a-phase  region  from  9*8 
to  8*6%  A1 ;  the  eutectoid  line  is  raised  from  570°  to 
605°.  s  is  independent  of  temp,  below  the  eutectoid 
decomp.  temp.  Increase  of  the  Ni  content  to  4% 
causes  no  further  shift  of  the  a- region  boundary  or  the 
eutectoid  line,  owing  to  inducement  of  a  hardening 
process.  The  eutectoid  point  is  displaced  to  higher 
A1  contents  by  addition  of  Ni.  A.  J.  E.  W. 

Reversible  transformation  in  copper-alumin¬ 
ium  alloys. — See  B.,  1939,  498. 

Intermediate  phases  in  the  aluminium-copper 
system  after  slow  cooling.  A.  J.  Bradley,  H.  J. 
Goldschmidt,  and  H.  Lepson  (J.  Inst.  Metals,  1938, 
63,  Advance  copy,  447 — 459). — The  phase  sequence 
for  slowly- cooled  Al-Cu  alloys  containing  16 — 30% 
A1  has  been  determined  by  X-ray  analysis ;  the 
structures  of  alloys  with  compositions  between 
CugAl4  and  CuAl  are  all  derived  from  a  body- centred 
cubic  lattice  by  the  omission  of  varying  nos.  of  atoms 
and  consequent  changes  in  symmetry.  The  three  y- 
structures  are  closely  related  and  no  two-phase  regions 
exist  between  them ;  y  (Cu9A14),  cubic,  exists  between 
16  and  18*8%  Al,  yx  (Cu32A119)  between  18*8  and 
20*7%  Al,  and  y2  (Cu^AJ^)  between  20*7  and  22*5% 
Al.  The  structures  of  y1  and  y2  deviate  slightly  from 
cubic  symmetry  and  the  superlattices  differ  from  each 
other  and  from  y.  The  £  (Cu4A13)  and  7]  (CuAl) 
phases  are  totally  distinct  and  are  separated  from 
adjacent  phases  by  definite  two-phase  regions;  the 
low-temp,  forms  of  these  phases  are  probably  mono¬ 
clinic  (21  atoms)  and  orthorhombic  (20  atoms  per 


unit  cell)  respectively,  and  have  structures  related  to 
that  of  Ni2Al3.  A.  R.  P. 

System  aluminium-zinc.  W.  Guertler,  H. 
Krause  and  F,  Voltz  (Metallwirts.,  1939,  18,  97 — 
100). — Alloys  containing  20 — 50%  Al  have  been 
examined  microscopically  and  by  thermal  analysis. 
New  vals.  for  the  solidus  temp,  have  been  obtained, 
and  it  is  shown  that  the  solidus  curve  running  from 
the  m.p.  of  Al  cuts  the  380°  eutectic  horizontal  at 
approx.  17%  Al.  This  explains  the  finding  by  the 
authors  and  others  of  a  crystals  in  alloys  containing 
20—30%  Al.  C.  E.  H. 

X-Ray  investigation  of  cohalt-aluminium 
alloys.  A.  J.  Bradley  and  G.  C.  Seager  (J.  Inst. 
Metals,  1939,  64,  Advance  copy,  509 — 516). — The 
following  intermetallic  compounds  have  been  de¬ 
tected  by  X-rays  in  the  Co-Al  system  :  CoAl,  Co2A15, 
Co3A113  or  Co2A19,  Co4A113,  and  CoA13.  CoAl  is  body- 
centred  cubic,  a  2*8565  a.  ,  and  dissolves  both  Co  and  Al 
with  linear  reduction  in  a.  Co2A15  is  hexagonal, 
DqA,  CQ>/mrnc,  with  28  atoms  in  the  unit  cell,  whilst 
the  other  compounds  have  complex  structures  which 
have  not  yet  been  resolved.  Al  dissolves  in  the  cubic 
form  of  Co,  but  not  in  the  hexagonal,  and  tends  to 
stabilise  the  cubic  structure  on  cooling;  prolonged 
annealing  at  320°  of  such  alloys  produces  pptn.  of 
CoAl  and  reversion  of  the  cubic  Co  to  the  hexagonal 
form.  A.  R.  P. 

Variation  of  electrical  resistance  of  (A)  tin- 
zinc  and  (B)  lead-antimony  alloys  at  low  tem¬ 
perature.  E.  Kurzynieo  (Bull.  Acad.  Polonaise, 
1939,  A,  489—497,  498— 518).— (a)  The  ratios^  of 
the  resistances  at  the  temp,  of  liquid  H2  and  of  liquid 
N2  to  the  resistance  at  0°  have  been  measured  for 
various  Sn-Zn  alloys  tempered  at  190°.  For  the 
lower  temp,  small  additions  of  Zn  to  Sn  cause  a  great 
increase  in  r.  The  max.  val.  of  r  is  attained  for 
rJ2  at.-%  Zn ;  r  then  decreases  almost  linearly  with 
increased  Zn  content  up  to  pure  Zn.  r  varies  in  a 
similar  way  for  the  higher  temp,  but  the  max.  val. 
is  attained  for  2 — 4  at,-%  Zn. 

(b)  r  vals.  have  also  been  obtained  for  Pb-Sb  alloys 
tempered  at  225°.  Contrary  to  theoretical  expect¬ 
ations,  small  additions  of  Pb  to  Sb  cause  a  marked 
increase  in  r.  It  is  inferred  that  for  systems  in  vrhich 
mixed  crystals  are  formed  small  additions  of  one 
constituent  must  cause  a  marked  increase  in  r,  but 
that  the  converse  is  not  necessarily  true.  The  sp. 
conductivity  isotherms  have  also  been  calc,  for  Pb- 
Sb  alloys  at  — 252*9°  and  — 195*9°.  W.  R.  A. 

System  iron-zinc.  II.  F.  Halla,  R.  Weil, 
and  F.  Gotzl  (Z.  Metallk.,  1939,  31,  112 — 113;  cf. 
A.,  1938, 1,  612).— A  detailed  account  of  work  already 
noted  (A.,  1939,  1,  251). 

Electronic  diffraction  in  the  surface  layers  of 
metal  alloys.  V.  Kassatochkin  (Compt.  rend. 
Acad.  Sci.  U.R.S.S.,  1939,  22, 37— 38).— A  comparison 
of  electron-  with  X-ray-diffraction  patterns  shows 
absence  of  the  y-phase  in  surface  layers  of  steels,  and 
of  the  p-phase  in  those  of  brass,  as  a  result  of  surface 
strains  produced  in  polishing  with  emery.  L.  J.  J. 

Magnetic  stability.  R.  Goldschmidt  (Helv. 
Phys.  Acta,  1936,  9,  635—636;  Chem.  Zentr.,  1937, 
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i,  1101). — The  dependence  of  g  on  the  magnetisation 
and  hysteresis  losses  in  two  Fe  alloys  is  studied. 
Magnetic  stability  is  shown  only  by  a  hard  alloy. 

'  A.  J.  E.  W. 

Two  series  of  mixed  crystals  between  Hume- 
Rothery  compounds  in  the  ternary  system 
silver-copper-zinc .  K.  Moeller  (Natunviss.,  1939, 
27,  167). — X-Ray  and  microscopic  investigations 
show  that  two  series  of  mixed  crystals  between 
Hume-Rothery  compounds  can  exist  in  the  Ag-Cu- 
Zn  system.  The  e-phases  of  the  Ag-Zn  and  Cu-Zn 
systems  (hexagonal  close  packing)  are  linked  by  a 
ternary  mixed  crystal  series.  The  y-pbases  of  the 
Ag-Zn  and  Cu-Zn  systems  (space- centred  cubic 
lattice,  with  52  atoms  in  the  cell)  also  form  ternary 
mixed  crystals.  A,  J.  M. 

Magnesium  ternary  systems.  H.  Baur  (Metall- 
wirts.,  1939,  18,  145 — 149,  164 — 166). — Existing  in¬ 
formation  on  the  constitution  of  ternary  alloy  systems 
containing  Mg  is  reviewed.  C.  E.  H. 

Vapour  pressure  of  zinc  in  brasses.  R.  Har¬ 
greaves  (J.  Inst.  Metals,  1939,  64,  Advance  copy, 
603 — 612). — Within  the  single-phase  fields  the  v.p. 
of  Zn  in  brass,  A1  brass,  and  Ni  brass  can  be  expressed 
in  the  form  :  log  P  =  —  BjT  -f-  A ,  where  A  and  B 
are  consts.  By  using  the  vals.  of  Zn  v.p.  at  suitable 
temp,  the  heats  of  sublimation  of  Zn  from  various 
brasses  have  been  calc,  by  means  of  the  reaction  iso¬ 
chore.  The  effects  of  Zn  volatilisation  on  the  surface 
structure  have  also  been  examined.  A.  R.  P. 

A"-Ray  study  of  slowly  cooled  iron-copper- 
aluminium  alloys.  I.  Alloys  rich,  in  iron  and 
copper.  A.  J.  Bradley  and  II.  J.  Goldschmidt 
(J.  Inst.  Metals,  1939,  65,  Advance  copy,  157—169). — 
The  equilibria  in  the  Fe-  and  Cu-rich  fields  of  the 
system  have  been  determined  by  X-ray  powder 
photographs  of  slowly- cooled  alloys ;  in  this  range  there 
are  3  phases,  as  well  as  3  two-phase  fields  and  1  three- 
phase  field.  The  a-phase  field  includes  the  face -centred 
cubic  Al-Cu  alloys  from  0  to  20  at.-%  A1  and  from 
0  to  2-5%  Fe.  The  (3-phaso  field  consists  of  3  regions ; 
with  small  amounts  of  A1  the  atoms  are  randomly 
distributed  on  a  body- centred  cubic  lattice,  but 
near  FeAla  there  is  a  superlattice  in  which  alternate 
corners  are  occupied  by  A1  atoms  (pj,  and  near 
50  at.-%  A1  the  cube  centres  are  Fe  or  Cu  and  the 
corners  Al  (p2).  The  p  and  p2  fields  occupy  successive 
narrow  strips  along  the  Fe-Al  edge  of  the  system, 
but  the  p2  field  broadens  into  a  vide  area  about  the 
50%  ‘  A1  line  and  terminates  at  the  composition 
FeCu4Al6.  In  the  2-  and  3 -phase  fields,  increasing 
the  Al  content  results  eventually  in  overlapping  of 
the  310  line  of  the  body-centred  and  400  line  of  the 
face-centred  cubic  patterns  and  finally  in  the  co¬ 
incidence  of  the  930  line  of  the  y-phase  with  these 
two  lines.  A.  R.  P. 

Gopper-rich  nickel-aluminium-copper  alloys. 
II.  Constitution  of  the  copper-nickel-rich  alloys. 
W.  O.  Alexander  (J.  Inst.  Metals,  1938,  63,  Advance 
copy,  425—445;  cf.  B.,  1937,  922). — The  structure 
of  Cu-Ni  alloys  with  1—35%  Al  has  been  examined 
.-by  thermal,  micrographic,  and  X-ray  methods  .  and 
/the  results  are  shown  in  pseudo-binary  diagrams  for 


const.  Ni  contents  of  3,  6,  10,  20,  and  40%.  At  high 
temp,  the  equilibria  are  controlled  by  the  following 
facts  :  primary  separation  of  NiAl  containing  dis¬ 
solved  Cu,  isomorphism  of  Cu3A1  and  NiAl  above 
and  their  immiscibility  below  750q,  presence  of  a 
eutectic  valley  between  the  Ni-Al  and  Cu-Al  binary 
alloys  along  which  a  -j-  Ni3Al  first  separate  and  then, 
below  1250°,  a  +  NiAl.  At  lowrer  temp.  NiAl  and 
NisAl  retain  Cu  in  solid  solution  and  extend  their 
phase-formation  influence  right  into  the  Cu  corner 
of  the  ternary  system  to  alloys  containing  only  Ni  3, 
Al  3  and  Ni  3,  Al  1%,  respectively.  A.  R .  P. 

Magnetic  studies  in  the  ternary  system  Fe- 
Ni-Al.  J.  L.  Snoek  (Physica,  1939,  6,  321— 331).— 
Measurements  of  the  inner  demagnetisation  and  of  the 
saturation  vals.  of  alloys  containing  equimol.  propor¬ 
tions  of  Ni  and  Al,  both  quenched  from  1200°  and 
cooled  at  varying  rates  to  500°,  indicate  the  presence 
of  a  non -magnetic  phase  in  all  the  annealed  alloys  from 
10  to  100%  NiAl.  In  the  quenched  specimens  with 
SO — 100%  NiAl  the  basic  alloy  is  non-magnetie. 
Hence,  in  contrast  to  the  results  of  Bradley  and  Taylor 
(A.,  1938,  I,  74,  449)  the  twro-phase  area  extends  over 
the  whole  of  the  Fe-NiAl  line,  which  is  one  of  its  main 
conodes.  This  is  substantiated  by  the  curve  of 
saturation  vals.  against  %  NiAl,  which  is  continuous 
in  all  cases,  and  linear  in  the  annealed  specimens.  The 
phases  are  Fo2  and  NiAl,  both  body- centred,  but  small 
amounts  of  a  face- centred  phase  are  formed  on  slow 
cooling.  L.  J.  J. 

Iron-carbon-alumiuium  alloys. — See  B,,  1939, 
493. 

The  brittle  a-phase  in  the  ternary  system 
iron-chromium-manganese .  P.  Schafmeister 
and  R.  Ergarg  (Arch.  Eisenhiittemv.,  1938—9,  12, 
507—510;  cf.  B.,  1937,  563). — Published  data 
have  been  extended  to  cover  all  compositions  in  the 
system  at  700°.  Mixes  wrere  melted  for  0*5  hr.  at 
1200°,  then  for  8  hr.  at  800°  after  quenching,  and 
finalty  for  a  long  period  at  700°.  The  isotherm  is 
similar  to  those  for  the  system  Fe-Cr~Ni  (A.,  1939, 
I,  252),  but  owing  to  the  greater  solubility  of  Mn  in 
Fe-Cr  (35%)  the  pure  a-phase  extends  to  64%  Mn. 

R.  C.M. 

Low-temperature  transformation  in  iron- 
nickel-cobalt  alloys. — See  B.,  1939,  493. 

Release  of  air  dissolved  in  water. .  A.  G. 
Sillitto  (J.  Roy.  Tech.  ;Coll.,  1939,  4,  421 — 426). — 
A  graph  of  the  solubility  of  “  air  ”  (2  vols.  Na  and  1 
vol.  02)  at  a  total  pressure  of  760  mm.  has  been  com¬ 
puted  from  the  ordinary  graph  (for  a  till,  pressure  of 
760  mm.).  It  is  .shown  that  the  vol.  of  “air”  re¬ 
leased  on  wrarming  a  solution  wfiich  is  saturated  at  a 
lowrer  temp,  is  much  less  than  that  expected  from  the 
graph.  This  saturation  persists  for  many  hr.  It  is 
reduced  if  the  surface  of  the  flask  is  contaminated  by 
air.  The  r61e  of  air  bubbles  in  promoting  boiling  and 
“  singing  ”  is ,  noted  and  these  phenomena  are  dis¬ 
cussed.  .  T.  H.  G. 

Aqueous  solubilities  of  unsaturated  alcohols. 

P.  M.  Girrirgs,  (Miss)  E,  Herrirg,  and  (Miss)  E. 
.Coltrare  (J.  Amer.  Chem.  Soc.,  1939,  61,  807— 808). 
— The  aq.  solubilities  (s)  of  7  unsaturated  alcohols  at 
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20°,  25°,  and  30°  have  been  determined  and  are  > 
those  of  corresponding  saturated  alcohols.  When  the 
C!C  and  OH  groups  are  close  together  at  the  centre  of 
a  compact  mol.  s  is  greatest,  but  diminishes  with  in¬ 
crease  of  mol.  wt.  and  temp.  W.  R.  A. 

Solubility  of  ethers  in  solutions  of  strong 
acids.  G.  Lejetjne  (Compt.  rend.,  1939,  208, 
1225 — 1227  ;  cf.  A.,  1929,  1375). — The  solubility  of 
Et20  in  H3PO3  and  IIC104  is  in  approx,  parallelism 
with  the  no.  of  doubly-linked  0  in  the  acid  mol. ; 
H2S04  (assuming  two  such  atoms)  is  anomalous. 
Cryoscopic  measurements  on  HC104  solutions  show 
that  no  definite  compound  is  formed,  and  association 
of  Et20  and  acid  mols.  is  probably  a  polar  effect.  The 
increaso  of  the  Et20-solubility  with  the  acid  concn. 
does  not  commence  until  a  certain  crit.  concn.  is 
reached,  suggesting  that  Et20  mols.  replace  a  deficiency 
in  the  H20  associated  with  each  acid  mol.  The  effect 
of  acids  on  the  solubility  is  much  smaller  with  Pr20, 
and  cannot  be  detected  with  Bu20.  A.  J.  E.  W. 

Molecular  forces  and  solvent  power.  R.  G. 
Larson  and  H.  Hunt  (J.  Physical  Chem.,  1939,  43, 
417 — 423). — The  solubilities  (s)  of  NaCl,  NaBr,  Nal, 
KC1,  KBr,  and  KI  in  Pr“OH,  Pr^OH,  Bu“OH,  Bu^OH, 
sec.-BuOH,  and  ?i-C5Hu*OH  have  been  determined 
at  25°.  The  dielectric  consts.  (e)  of  the  alcohols,  deter¬ 
mined  at  ~3000  cycles  per  sec.,  are  30-2,  24T4, 
20-08,  18-55,  16-98,  17-32,  15-77,  and  13*77,  re¬ 
spectively.  Plots  of  log  5  against  the  £,  [P],  and  mol. 
vol.  of  the  solvents  give,  with  a  few  exceptions,  smooth 
curves  for  each  solute.  J.  W.  S. 

Effect  of  grinding  on  solubility  of  mineral 
substances. — See  B.,  1939,  554. 

Radio-cobalt  as  indicator  for  determining  the 
solubility  of  Co(OH)3.  I.  B.  N.  Cacciapuoti 
and  F.  Ferla  (R.C.  Atti  Acad.  Lincei,  1938,  [vi],  28, 
385 — 388). — The  solubility  of  Co(0H)3  prepared  as  in 
ordinary  analytical  processes  is  0-01046  mg.  per  1. 
Co  was  determined  by  measuring  the  activity  of  an 
added  artificially  radioactive  isotope.  0.  J.  W. 

Solubility  of  mercuric  chloride  in  aqueous 
solutions  of  several  chlorides.  H.  C.  Thomas  (J. 
Amer.  Chem.  Soc.,  1939,  61,  920 — 924). — The  aq. 
solubility  of  HgCl2  at  25°  ranges  (10  determinations) 
from  0-27003M.  to  0-2701  0m.  The  solubilities  of 
HgCl2  at  25°  in  solutions  of  HC1,  LiCl,  CaCl2,  A1C13, 
LiCl-CaCl2,  and  LiCh-AlCl3  of  various  concns.  are 
rocorded.  In  the  concn.  range  corresponding  with  the 
solid  phase  HgCl2  the  HgCl2Cl'  complex  is  of  the  same 
nature  in  all  the  solutions.  W.  R.  A. 

Solubility  of  bone  in  biological  fluids. — See  A., 
1939,  III,  488. 

Velocity  of  dissolution  of  aluminium  in  sodium 

hydroxide  solution. — See  B.,  1939,  506. 

^  -  .  ■. 

Passivity  of  iron  and  steel  in  nitric  acid  solu¬ 
tion.  XXVI.  Y.  Yamamoto  (Bull.  Inst,  Phys. 
Chem,  Res.  Japan,  1939,  18,  162 — 170). — The  extent 
of  attack  of  Fe  and  steel  in  the  passive  state  by  HN03 
increases  with  concn.,  being  very  rapid  when  [HN03] 
is  >94%  due  to  the  low  [H20]  failing  to  render  Fe 
completely  passive.  •  F.  H. 


Test  of  FolanyFs  theory  of  adsorption  by 
means  of  adsorption  measurements  on  glass 
and  wood  charcoal  with  different  gases  below 
the  critical  temperature.  W.  van  Dingenen 
(Physica,  1939,  6,  353—363;  cf.  A.,  1938,  I,  76,  450; 
1939,  I,  139). — Published  data  for  02,  CO,  H2,  and 
D2  on  glass  and  charcoal  and  data  recorded  for  A,  02, 
and  N2  on  charcoal  in  the  region  90 — 55°  K.  give  temp.- 
independent  adsorption  potential  curves  in  agreement 
with  Polanyi’s  theory.  Heats  of  adsorption  calc,  on 
the  basis  of  this  theory  are  in  satisfactory  agreement 
with  vals.  calc,  by  the  Clapeyron-Clausius  relation 
from  the  adsorption  isotherms.  CO  on  charcoal, 
however,  gives  different  potential  curves  above  and 
beknv  61*5°  k.,  and  the  difference  between  H2  and  D2 
potential  curves  is  anomalous.  L.  J.  J. 

Densities  of  vapours  adsorbed  on  charcoal. 
J.  D.  Daneorth  and  T.  de  Vries  (J.  Amer.  Chem. 
Soc.,  1939,  61,  S73 — 876). — The  average  densities  d 
of  CC14  and  COMe2  adsorbed  on  a  steam-C02-activated 
coconut  charcoal  have  been  determined  at  30°.  The 
large  val.  of  d  observed  for  small  amounts  of  adsorbed 
material  indicates  that  a  small  portion  of  the  C 
surface  possesses  very  large  forces  of  attraction  for 
the  adsorbed  mols.  As  more  material  is  adsorbed  d 
decreases  rapidly  to  a  min.,  but  increases  as  the 
equilibrium  pressure  is  increased,  finally  attaining 
the  val.  for  the  normal  liquid.  The  data  suggest 
that  15 — 20%  of  the  surface  area  of  the  C  contains 
active  centres  to  which  the  vapour  is  first  adsorbed. 
As  the  equilibrium  pressure  increases  the  less  active 
centres  are  covered  with  a  layer  of  d  <  that  of  the 
normal  liquid.  Finally,  further  increase  of  pressure 
causes  the  mols.  to  move  laterally  to  make  room  for 
other  adsorbed  mols.,  producing  an  increase  in  the 
average  d .•  W.  R.  A. 

Statistical  theory  of  the  adsorption  of  double 
molecules.  T.  S.  Chang  (Proe.  Roy.  Soc.,  1939, 

A,  169,  512 — 531). — A  theoretical  investigation  of 

the  case  when  a  diat.  mol.  is  adsorbed  without  dis¬ 
sociation,  so  that  the  two  atoms  of  the  mol.  are  accom¬ 
modated  on  neighbouring  sites.  It  is  found  that  if 
the  forces  between  the  mols.  are  attractive  there  will 
be  a  crit.  temp,  at  which  the  fraction  of  adsorption 
will  exhibit  a  discontinuity.  G.  D.  P. 

Surface  chemistry  of  the  platinum  electrode. 

B.  Ershler  and  A.  Frtjmkin  (Trans.  Faraday  Soc., 
1939,  35,  464 — 467). — Methods  of  investigating  the 
adsorption  of  gases  and  ions  on  Pt  electrodes  are  dis¬ 
cussed,  Ershler’s  method  (A.,  1938,  I,  624)  using 
only  a  very  small  quantity  of  solution  minimises  the 
depolarising  action  of  traces  of  dissolved  gases  and 
permits  observation  of  the  effect  of  adsorbed  sub¬ 
stances  on  the  H- charging  curve.  Curves  are  given 
showing  the  effect  of  traces  of  Na3As04  on  the  charg¬ 
ing  characteristic  in  N-Na2S04,  0-02n.  in  H2S04, 

J.W.  S. 

Optical  sensitising  of  silver  halides  by  dyes. 
I.  Adsorption  of  sensitising  dyes.  S.  E.  Shep¬ 
pard,  D.  H.  Lambert,  and  R.  D.  Walker  (J.  Chem. 
Physics,  1939,  7,  265—273 ;  cf.  A.,  1938, 1,  151,  579). 
— Basic  cyanine  dyes  are  completely  and  irreversibly 
adsorbed  from  aq.  solution  by  AgBr,  but  the  velocity 
of  adsorption  is  greatly  reduced  by  the  presence  of 


316 


BRITISH  CHEMICAL  AND  PHYSIOLOGICAL  ABSTRACTS.— A.,  I. 


v  (c) 


gelatin.  Dye  mols.  are  held  by  the  hydrophilic 
ionisable  part  of  the  mol.,  the  hydrophobic  part  being 
in  solution  as  a  primary  monolayer.  A  second  mono- 
layer  may  be  formed  with  reversed  orientation. 
Calculations  of  the  adsorption-density  at  saturation 
for  a  primary  monolayer  agree  with  “  edge-on  ” 
adsorption  of  the  dye  mols.  in  approx,  close -packed 
assemblies.  At  least  two  states  of  aggregation  must 
be  assigned  to  the  adsorbed  dye,  in  agreement  with 
the  data  of  Leermakers  et  al.  (cf.  A.,  1938,  I,  151). 
They  are  provisionally  regarded  as  uni-  and  multi- 
mol.  Erythrosin  and  other  acid  dyes,  which  contain 
non-adsorbed  hydrophilic  groups,  are  incompletely 
and  reversibly  adsorbed,  and  appear  to  be  oriented 
similarly  to  the  cyanine  dyes.  W.  R.  A. 

Radioactive  method  for  determining  ionic 
adsorption  at  crystal  surfaces.  I.  L.  Imre 
(Kolloid-Z.,  1939,  87,  12—21;  cf.  A.,  1938,  I,  25, 
299). — Using  Th-JS  as  indicator,  the  true  adsorption 
of  Pb"  on  PbS04  has  been  measured  and  found  to 
agree  with  calc.  vals.  Addition  of  EtOH  increases  the 
adsorption.  F.  L.  U. 

Adsorption  in  the  solid  phase.  S.  Dobinski 
and  A.  Jagielski  (Bull.  Acad.  Polonaise,  1938,  A, 
423 — 127  ;  cf.  A.,  1939, 1, 22). — The  surfaces  of  Pb-Sb, 
Zn-Sn,  Cu-Ca,  Ag-Cd,  Cu-Al-Ni  (I),  and  Al-Cu-Ni- 
Mg  (II)  alloys  have  been  investigated  by  electron- 
diffraction  methods.  Assuming  that  the  vals  of  y 
for  solid  metals  are  in  the  same  order  as  for  molten 
metals,  the  metal  of  lowest  y  will  be  adsorbed  at  the 
surface  of  the  others.  Thus  Sb,  Sn,  Ca,  Cd  are  ad¬ 
sorbed  at  the  surface  of  Pb,  Zn,  Cu,  Ag,  respectively. 
In  (I)  and  (II)  Al  and  Mg  respectively  have  the 
lowest  y.  W.  R.  A. 

Comportment  of  the  palladium-hydrogen  sys¬ 
tem  toward  alternating  electric  current.  G.  A. 
Moore  (Trans.  Electrochem.  Soc.,  1939,  75,  Pre¬ 
print  22,  257 — 287). — The  electrostatic  capacity  ex¬ 
hibited  by  Pd-H  is  attributed  to  the  existence  of  the 
H  in  narrow  rifts  in  the  Pd,  the  whole  forming  a 
highly  cone,  condenser.  The  H  within  the  rifts  is 
highly  ionised  and  itself  acts  as  an  oscillatory  con¬ 
ductor.  At  a  const,  high  H  content  the  conductance 
of  the  system  increases  on  passing  from  d.c.  to  a.c. 
of  gradually  increasing  frequency  ;  also  the  conductor 
exhibits  a  natural  frequency  of  electrical  oscillation 
dependent  on  the  dimensions  of  the  rifts.  The 
changes  in  the  dimensions  of  the  rifts,  and  in  the 
amount  of  H  occluded  in  them,  are  traced  under 
different  conditions.  J.  W.  C. 

Thickness  of  air-formed  oxide  films  on  iron. 
W.  H.  J.  Vernon,  F.  Wormwell,  and  T.  J.  Nurse 
(J.C.S.,  1939,  621 — 632). — The  thickness  of  air- 
formed  oxide  films  on  high -purity  Fe  and  mild  steel 
has  been  estimated  from  chemical  analysis  of  films 
stripped  from  the  metal  by  treatment  in  absence  of 
air  in  a  solution  of  I  in  anhyd.  MeOH.  The  data, 
supplemented  by  determination  of  the  total  0  in  the 
surface  by  Sloman’s  vac.  fusion  method,  are  corre¬ 
lated  with  gravimetric  determinations  of  the  0 
absorbed.  Data  are  recorded  for  the  invisible  and 
coloured  films  produced  on  heating  the  specimens  in 
air  at  various  temp.  J.  W.  S. 


Influence  of  oxide  film  on  aluminium  on 
chemical  and  electrochemical  behaviour  of  the 
metal. — See  B.,  1939,  505. 

Spreading  of  oil  on  surface  of  water.  Bar- 
rillon  and  P.  Woog  (Ann.  Off.  nat.  Combust,  liq., 

1938,  13,  223 — 286). — Apparatus  which  measures  the 

rate  and  extent  of  film  formation  from  a  given  quan¬ 
tity  of  oil  on  a  calm  or  rippled  H20  surface  is  described. 
Experiments  with  a  large  no.  of  oils  and  H20  of  pn  7*3 
showed  that  animal  and  vegetable  oils,  particularly 
cod  and  linseed  oils,  give  the  best  and  mineral  oils  the 
poorest  films.  The  order  of  efficiency  of  the  oils  is 
not  the  same  for  calm  and  rippled  conditions.  At¬ 
tempts  to  correlate  film  formation  with  mol.  wt., 
interfacial  tension,  unsaturation,  and  total  acidity 
were  unsuccessful.  R.  B.  C. 

Rubbed  films  of  barium  stearate  and  stearic 
acid.  L.  H.  Germer  and  K.  H.  Storks  (Physical 
Rev.,  1939,  [ii],  55,  648—654;  cf  A.,  1938,  I,  347). 
— Films  of  Ba  stearate  (I)  and  of  stearic  acid  (II) 
on  polished  Cr  and  on  smooth  natural  faces  of  SiC 
crystals  give,  after  rubbing  with  clean  lens  paper, 
electron  diffraction  patterns  by  the  reflexion  method. 
Well-rubbed  films  give  patterns  of  a  single  layer  of 
mols.  axially  normal  to  the  surface,  the  hydrocarbon 
chains  of  (I)  being  more  precisely  oriented  than  those 
of  (II),  as  is  the  case  for  unrubbed  single  layers  of 
mols.  of  (I)  and  (II)  deposited  by  the  Langmuir- 
Blodgett  method.  Thickness  of  rubbed  films  on  Cr  is 
found,  by  the  Blodgett  optical  method,  to  be  the  same 
as  that  of  unrubbed  single  layers  of  mols.  Lightly 
rubbed  films  of  (I)  may  be  thicker  than  a  single  layer, 
and,  after  rubbing,  the  axes  of  the  hydrocarbon  chains 
still  stand  normal  to  the  surface,  but  lateral  arrange¬ 
ment  is  less  regular.  In  the  case  of  (II),  mols.  left  on 
top  of  the  first  layer  after  light  rubbing  in  one  direction 
lie  inclined  at  ~8°  to  the  surface,  point  against  the 
rubbing  direction,  and  are  arranged  in  crystals  having  a 
structure  different  from  that  of  the  film  before  rubbing ; 
they  are  completely  removed  by  very  light  rubbing  in 
the  opposite  direction.  N.  M.  B. 

Properties  and  structure  of  protein  films. 
I.  Langmuir  (Proc.  Roy.  Inst.,  1939,  30,  483 — 496). 
— A  lecture. 

Spreading  of  proteins.  J.  Van  Ormondt  (Chem. 
Weekblad,  1939,  36,  262 — 265). — A  survey  of  pub¬ 
lished  work.  F.  L.  U. 

Very  dilute  films  of  proteins.  Attempt  to 
determine  mol.  wts.  J.  Guastalla  (Compt.  rend., 

1939,  208,  1078 — 1080). — The  surface  pressures  of 

very  dil.  films  of  ovalbumin  (I),  hemoglobin  (II),  and 
gliadin  (III)  on  0*01n-HC1  at  19°  have  been  measured 
as  a  function  of  surface  concn.  The  following  mol. 
wts.  have  been  deduced:  (I)  40,000;  (II)  12,000; 
(III)  27,000.  W.  R.  A. 

“Surface  elasticity1’  of  protein  films.  I. 
Egg-albumin.  J.  B.  Bateman  and  L.  A.  Chambers 
(J.  Chem.  Physics,  1939,  7,  244 — 250). — The  limiting 
area  A0  and  “  surface  elasticity,”  Ms  (=  —A.dF/dA), 
of  egg-albumin  films  have  been  measured  as  a  function 
of  the  pH  of  the  substrate.  The  MA-F  curves  are  of 
characteristic  form  with  a  well-defined  max.,  (Af,)max.. 
A0  shows  a  sharp  max.  near  the  isoelectric  point 
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(~l-45  sq.  m.  per  mg.),  falling  off  steeply  to  both  acid 
and  alkaline  sides  and  rising  again  near  pn  2  and  11*7. 
Such  large  variations  are  not  manifest  in  (Ms)m!iX-pK 
curves,  and  for  the  pn  range  studied  the  observed 
elasticities  are  due  to  a  unimol.  film  of  true  limiting 
area  ~1*0  sq.  m.  per  mg.  The  low  vals.  of  A0  ob¬ 
served  at  certain  vals.  of  pn  are  due  to  unspread 
material  which  does  not  contribute  to  the  mechanical 
properties  of  the  film.  Tho  val.  of  Ms-F  curves  for 
the  characterisation  of  protein  films  is  emphasised. 

W.  R.  A. 

Existence  of  two  forms  of  protein  surface 
films.  M.  Joly  (Compt.  rend.,  1939,  208,  975 — 
976). — Surface  films  maintained  at  low  pressure  during 
prep,  (type  A)  are  characterised  by  small  t)  and  by 
reversible  F-A  relations.  Type  B  films,  produced 
when  the  pressure  is  allowed  to  rise  during  formation, 
'have  higher  tj,  which  increases  to  a  const,  val.  in 
several  hr.,  and  rises  with  temp.  Their  F-A  curves 
show  hysteresis,  and  the  films  change  reversibly  to  rigid 
and  elastic  two-dimensional  gels  when  subjected  to  a 
certain  crit.  compression.  F-A  and  tj  curves  are 
affected  by  change  of  pn.  Tho  two  types  also  differ 
in  electrical  properties  and  in  surface  concn. 

A.  J.  E.  W. 

Electric  forces  at  the  interface  of  two  dielec¬ 
trics.  B.  Kamie^ski  (Rocz.  Chem.,  1938, 18,  600 — 
613). — The  curve  relating  potential  at  the  air-water 
interface  of  aq.  org.  acids  (AcOH,  EtC02H,  PrC02H, 
BzOH,  and  salicylic  acid)  or  bases  (CH2Ph*NH2, 
piperidine,  C6Hr)N,  a-  and  P-picoline,  collidine, 
lepidine,  and  quinaldine)  with  pn  shows  a  point  of 
inflexion  at  a  pn  numerically  equal  to  tho  pK  of  the 
acid  or  base.  In  tho  case  of  amphoteric  electrolytes 
the  potential-pn  curves  pass  through  a  max.  or  min. 

R.  T. 

Adhesion  in  detergence.  R.  C.  Palmer  and 
E.  K.  Rideal  (J.C.S.,  1939,  573— 577).— The  ad¬ 
hesion  of  particles  of  carborundum  and  CaC03  (~20 
jx.)  to  Si02  surfaces  has  been  studied  in  presence  of  dil. 
solutions  of  paraffin- chain  salts  by  an  adaptation  of 
von  Buzagh’s  method  (A.,  1929,  645;  1930,  685). 
Measurements  were  made  with  and  without  hydro- 
phobic  coatings  on  either  tho  cell  walls  or  the  par¬ 
ticles.  Except  when  both  the  cell  wall  and  the 
particles  are  clean,  adhesion  at  first  decreases  with 
increasing  detergent  concn.,  but  when  micelle  forma¬ 
tion  commences  tho  adhesion  no.  increases  again.  It 
is  concluded  that  min.  adhesion  occurs  when  the 
particles  and  the  surface  are  each  covered  with  a 
unimol.  film  of  detergent,  and  that  at  higher  concn. 
the  particles  are  cemented  to  the  surface  by  a  micelle¬ 
like  structure.  In  accord  with  this  view  the  min. 
adhesion  is  attained  at  a  lower  concn.  the  greater  is 
the  chain-length  of  the  salt,  and  this  concn.  is  also 
reduced  by  addition  of  NaCl.  J.  W.  S. 

Surface  activity  of  antipyrine  and  of  its  4-alkyl 
derivatives.  A.  Giacalone  and  D.  Di  Maggio 
(Gazzetta,  1939,  69,  122 — 129).— Solubility  and  sur¬ 
face  tension  measurements  have  been  made  with  aq, 
solutions  of  antipyrine  and  of  its  Pr^,  Bu^,  and 
isoamyl  derivatives.  The  surface  activity,  and 
probably  also  the  pharmacological  action,  increases 
with  the  length  of  the  alkyl  chain.  The  surface 


tension  data  confirm  Traube’s  rule.  Pyramidone  has 
a  surface  activity  >  that  of  antipyrine.  0.  J.  W. 

Water-in-oil  emulsions.  II.  Interfacial  and 
surface  activities  of  magnesium  and  calcium 
oleates  and  the  role  played  by  these  soaps  in 
the  stabilisation  of  water-in-oil  emulsions.  R.  C. 
Pink  (J.C.S.,  619—621;  cf.  A.,  1938,  II,  428).— The 
prep,  of  anhyd.  Ga  oleate  is  described.  The  effect  of 
various  concns.  of  Mg  and  Ca  oleates  in  the  C6HG 
on  the  interfacial  tension  (y)  between  C6HG  and  H20 
has  been  studied  by  the  drop-wt.  method.  The  great 
decrease  in  y  observed  at  low  oleate  concns.  is  an 
important  factor  in  the  stabilisation  of  H20-in-oil 
emulsions.  The  surface  tension  of  H20  is  consider¬ 
ably  lowered,  and  that  of  C6H6  slightly  increased,  by 
both  salts.  J.  W.  S. 

Permeation,  diffusion  and  dissolution  of  gases 
in  organic  polymerides.  R.  M.  Barker  (Trans. 
Faraday  Soc.,  1939,  35,  628 — 643). — Permeability 
consts.  (P),  diffusion  consts.  (D),  and  solubilities  ( s ) 
have  been  determined  for  He,  A,  H2,  and  N2  in  eight 
rubbor-like  polymerides.  The  consts.  vary  with  temp, 
according  to  P  =  P0e~EIRTy  D  =  D0o~Exin7\  and  s  = 
s0c-AHIItT.  Yals.  of  E ,  Ev  A H,  D0,  and  s0  are  calc. 
E  ranges  from  6*5  to  10*7,  Ex  from  8*7  to  1T9,  and 
heats  of  dissolution  (A II)  from  —0*5  to  —2  kg.-cal. 
per  mol.  All  the  gases  for  which  s  could  be  measured 
dissolve  exothermically.  The  vals.  of  s  are  approx, 
the  same  as  for  the  respective  gases  in  org.  liquids,  but 
the  decrease  of  entropy  is  4 — 5  units  >  wrhen  they 
dissolve  in  liquids,  corresponding  with  the  greater 
restriction  of  mobility  in  the  polymerides. 

F.  L.  U. 

Activated  diffusion  in  membranes.  R.  M. 
Barker  (Trans.  Faraday  Soc.,  1939,  35,  644 — 656). — 
Activated  diffusions  are  classified  into  sp.,  in  which 
there  is  special  affinity  of  the  solute  for  the  medium 
(H2~Pd),  and  non-sp.  which  involve  van  der  Waals 
forces  chiefly  (He-Si02  gel  etc.).  Data  on  diffusion 
of  gases  in  rubber-like  polymerides  (cf.  preceding 
abstract)  are  treated  theoretically,  and  elastic  dis¬ 
placement  on  a  mol.  scale  is  shown  to  enable  the 
energy  barrier  encountered  on  diffusion  to  be  largely 
reduced.  For  such  membranes,  unlike  rigid  mem¬ 
branes  (inorg.  glasses),  the  activation  energy  is  in¬ 
sensitive  to  the  mol.  size  of  the  solute.  Vals.  of  D0  in 
the  equation  D  ~  D0e~EtItT  for  80  different  systems 
cover  a  range  of  ~102 — 10"6,  decreasing  in  the  order 
rubbers  >  liquids  >  crystals.  F.  L.  U. 

Dielectric  constants  of  some  strong  dilute 
uni-univalent  electrolytes  at  various  temper¬ 
atures.  M.  Wierzbicki  (Bull.  Acad.  Polonaise, 
1938,  A,  413 — 422). — The  change  in  dielectric  const. 
Ae  of  dil.  aq.  solutions  (0*0005 — 0*001n.)  of  LiCl, 
KN03,  RbCl,  and  CsCl  at  0°  and  10°  agrees  with  the 
Debye-Falkenhagen  theory.  At  greater  coDcns. 
(0*002 — 0*003n.),  however,  and  for  all  concns.  at  18° 
and  25°,  marked  deviations  from  the  theory  occur. 
The  experimental  results  can  be  expressed  by  Ae  = 
AeDP  —  Ky  (AeDP  =  change  of  D  according  to  theory, 
and  y  =  normality  of  electrolyte),  wrhere  K  is  a  coeff. 
increasing  with  increasing  temp,  and  with  the  at.  no. 
of  the  elements  Li,  K,  Rb,  and  Cs.  The  data  for  KN03 
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aro  identical  with  those  obtained  for  KC1  by  Jeiewski 
(cf.  Z.  Physik,  1927,  43,  442).  W.  R.  A. 

Viscosity  of  dilute  solutions  of  o-nitrobenzoic 
acid.  A.  Banchetti  (Annali  Chim.  Appl.,  1939, 
29,  SS — 90). — In  dil.  solutions  (0*0004 — 0-0Im.),  yj  = 
1  +  0 -0029-^/0  +  0*392c,  i.e.}  in  accordance  with  the 
formula  for  strong  electrolytes  (cf.  A.,  1936,  1336). 

F.  O.  K. 

Viscosity  of  dilute  solutions  of  long-chain 
molecules.  II.  M.  L.  Huggins  (J.  Physical  Chem., 
1939,  43,  439—456;  cf.  A.,  1938, 1,  616).— Theoretical 
derivations  are  given  for  the  general  equation  relating 
the  7)  of  a  dil.  solution  with  the  dimensions  and 
arrangement  of  the  atoms  in  the  component  mols., 
and  for  the  special  equations  applying  to  rigid  chain 
mols.  which  are  rod-like  or  are  randomly  kinked. 

J.  W.  S. 

Direct  observation  of  emulsification.  W.  Clay¬ 
ton  and  J.  F.  Morse  (Chem.  and  Ind.,  1939,  304 — 
306). — Stages  in  the  formation  of  emulsions,  e.g ., 
formation  of  drops,  then  cylinders,  and,  when  l  >  nd, 
globules,  aro  studied  by  dispersing  Wood’s  metal 
(Bi  15,  Pb  8,  Cd  4,  Sn  4  pts.  by  wt. ;  m.p.  66°)  in  boil¬ 
ing  H20,  and  cooling  suddenly.  I.  C.  R. 

Problems  of  stability  in  hydrophobic  col¬ 
loidal  solutions.  I.  Interaction  of  two  colloidal 
metallic  particles.  General  discussion  and  ap¬ 
plications.  II.  Interaction  of  two  colloidal 
metallic  particles  :  mathematical  theory.  S. 
Levine  (Proc.  Roy.  Soc.,  1939,  A,  170,  145 — 164, 
165 — 182). — I.  The  method  of  calculating  the  inter¬ 
action  energy  of  two  colloidal  particles  as  a  function 
of  their  separation  is  described.  Tho  Debye-Hiickel 
theory  of  electrolytes  is  used.  The  electrical  forces 
are  found  to  be  repulsive  at  small  separations  but  to 
become  attractive  at  large  separations.  The  van  der 
Waals  attractive  energy  is  calc,  for  a  particular  case ; 
tho  total  energy  has  a  max.  val.  when  tho  particles 
are  nearly  in  contact  and  this  max.  is  the  controlling 
factor  in  coagulation,  its  val.  diminishing  with 
electrolyte  concn.  It  is  shown  that  tho  use  of  tho 
approx.  Debye-Hiickel  equation  cannot  explain  the 
Schultz-Hardy  rule.  Tho  energy  min.  which  occurs 
where  the  electrical  forces  vanish  is  characteristic  of 
all  hydrophobic  sols  containing  spherical  particles; 
thixotropy  and  related  phenomena  aro  associated  with 
this  min.  A  method  of  calculating  the  osmotic 
pressure  from  the  interaction  energy  is  indicated. 

II.  Mathematical.  G.  D.  P. 

Theory  of  double  refraction  of  non-spherical 
colloids  in  an  ultrasonic  field.  S.  Oka  (Kolloid-Z., 
1939,  87,  37 — 43). — Mathematical.  Formula)  relating 
double  refraction  of  dil.  suspensions  of  discoid 
particles  to  tho  intensity  (I)  of  an  applied  ultrasonic 
field  aro  derived.  Saturation  effects  are  obtained  for 
high  vals.  of  I.  F.  L.  U. 

Theory  of  double  refraction  in  flowing  solu¬ 
tions  of  colloids  and  large  molecules.  A.  Peter- 
lin  and  H.  A.  Stuart  (Z.  Physik,  1939,  112,  1 — 19). 
— Tho  existing  continuum  theory  of  double  refraction 
in  flowing  solutions  or  suspensions  is  reviewed 
critically  and  is  further  developed  for  rotation 
ellipsoids  in  suspension.  -  Application  of  the  theory  to 


determination  of  size,  form,  and  optical  consts.  of  the 
particles  is  discussed ;  limitations  of  the  theory 
arising  from  tho  initial  assumptions  are  indicated. 

H.  C.  G. 

Determination  of  size  and  form,  also  the 
electrical,  optical,  and  magnetic  anisotropy,  of 
submicroscopic  particles  by  means  of  induced 
double  refraction  and  internal  friction.  A. 
Peterlin  and  H.  A.  Stuart  (Z.  Physik,  1939,  112, 
129 — 147). — A  theoretical  development  of  previous 
work  (preceding  abstract).  The  treatment  embraces 
particles  of  mean  radius  10- — 50,000  a.  H.  G.  G. 

Influence  of  frequency  on  the  electro-optical 
effect  in  colloids.  F.  J.  Norton  (Physical  Rev., 
1939,  [ii],  55,  668— 669).— A  1%  suspension  of 
particles  of  centrifuged  colloidal  clay  of  size  ~1500  a., 
subjected  to  alternating  electric  fields  of  30—12,000. 
cycles,  showed  a  very  strong  Kerr  effect  (cf.  Muoller, 
A.,  1939,  1,  257).  There  is  a  min.  at  630  cycles,  in  the 
case  of  white  and  yellow  bentonite,  at  which  there 
is  no  light-response  to  the  voltage  applied.  On  d.c. 
at  frequencies  below  tho  min.  there  was  negative 
double  refraction,  and,  above  tho  min.,  positive 
double  refraction.  V206  sol  showed  a  flat  frequency 
characteristic  of  positive  double  refraction. 

N.M.B. 

Electro-optical  effects  in  bentonite  colloids. 
H.  Mueller  (Physical  Rev.,  1939,  [ii],  55,  792). — 
Continuation  of  work  previously  reported  (cf.  A., 
1939, 1,  257)  shows  that  a  sol  of  concn.  ~1%  becomes 
negatively  birefringont  for  a.c.  fields  of  60  and  500 
cycles.  On  dilution  the  effect  diminishes  rapidly  and 
vanishes  at  a  crit.  concn.  depending  on  tho  field 
frequency;  below  the  crit.  concn.  the  sols  become 
positively  birefringent,  rosults  agreeing  with  those  of 
Norton  (cf.  preceding  abstract).  Tho  crit.  frequency 
for  tho  disappearance  of  birefringence  increases  with 
the  concn.  of  the  sol.  The  birefringence  consists  in 
general  of  two  parts,  one  const.,  and  the  other  vibrating 
with  twice  the  frequency  of  the  field;  both  parts 
vanish  at  tho  same  concn.  For  cone,  solutions  tho 
alternating  part  is  negligible  ;  for  dil.  solutions  the 
const,  part  disappears  according  to  the  laws  of  a 
relaxation  effect.  The  discovery  of  the  alternating 
part  enables  bentonite  to  be  used  in  light  shutters  and 
stroboscopes.  N.  M.  B. 

Osmotic  pressure  of  solutions  of  poly  sacchar¬ 
ide  derivatives.  I.  New.  form  of  osmometer. 
II.  Osmotic  pressure  of  derivatives  of  lichenin, 
inulin,  glycogen,  starch,  and  starch  dextrin. 
S.  R.  Carter  and  B.  R.  Recoru  (J.C.S.,  1939,  660 — 
664,  664 — 675).— I.  An  osmometer  which  works  on 
tho  counter-pressure  •  principle  and  is  suitable  for 
measurements  on  materials  of  mol.  wt.  3000 — 10G 
dissolved  in  org.  solvents  is  described.  Suitable 
membranes  are  prepared  by  soaking  cellulose  film 
prepared  by  the  viscose  process  (u  Viscacelle  ”)  in 
suitable  EtOH-H20  mixtures  and  then  keeping  it  for 
<4  hr.  in  abs.  EtOH  to  remove  H20.  k 

II.  The  osmotic  pressures  (II)  of  methylated  and 
acetylated  lichenin,  inulin,  glycogens,  starches,  and 
starch  dextrin  have  been  determined  in  CHG13  and  CC14 
solution  at  various  concns.  (c).  In  each  case  77  increases 
with  increasing  c  more  rapidly  *  than  is  demanded 
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by  tho  van  ’t  Hoff  law.  The  deviation  is  greater  for 
solutions  in  CHC13  than  for  solutions  in  CC14,  but  in 
both  cases  the  solutions  obey  the  Ostwald  relation¬ 
ship  II  =  ac  +  bcn,  where  a,  b ,  and  n  are  consts.  for 
any  particular  solute  and  solvont.  By  extrapolating 
tho  curves  of  77/c  against  c  to  c  =  0  the  particle  wts. 
are  deduced.  These  are  the  size  of  the  funda¬ 
mental  chains  as  determined  by  Haworth’s  end- 
group  method  except  in  the  cases  of  inulin  and 
perhaps  lichenin,  where  tho  units  are  identical. 

J.  W.  S. 

Dependence  of  flow  of  benzopurpurin  sols  on 
dimensions  of  capillary.  W.  Z.  Dane§  (Kolloid-Z., 
1939,  87,  43 — 57). — Measurements  of  the  apparent  v\ 
of  0-75%  sols  of  benzopurpurin  4B  wero  made  at  18° 
at  different  rates  of  flow  (v)  in  capillaries  T5 — 54  cm. 
long  and  0*04 — 0-09  cm.  in  diameter.  The  changes  in 
7)  at  high  v  are  attributed  to  disintegration  of  the 
particles.  The  apparent  73  tends  to  a  const,  val.  in 
long  and  narrow  capillaries  at  high  v.  F.  L.  U. 

Plastic  flow  of  dispersions  and  a  new  approach 
to  the  study  of  plasticity.  P.  S.  Roller  (J. 
Physical  Chem.,  1939,  43,  457— 489).— The  plastic 
resistance  of  dispersions  is  distinguished  from  the 
viscous  resistance,  which  depends  on  rate  of  deform¬ 
ation,  and  hence  measurement  of  plasticity  on  tho 
basis  of  viscous  resistance  is  deemed  to  be  wrong  in 
principle.  The  plasticity  of  a  no.  of  dispersions  has 
been  studied  by  measurement  of  the  plastic  flow,  in 
which  two  const,  factors  are  identified,  tho  coeff.  of 
retinence  (x)  and  yield  val.  (p0).  x  is  of  the  greater 
importance  in  determining  the  stress  at  practical 
deformations  and  is  const,  for  any  particular  system, 
whereas  p0  varies  with  tho  concn.  of  liquid  present. 
Liquid  retention  is  defined  as  tho  %  of  liquid  phase 
present  at  a  specified  yield  val.,  and  generally  increases 
with  increase  of  plasticity.  The  view  that  the  rigidity 
of  a  dispersion  is  due  to  the  total  force  of  attraction 
between  the  particles  of  tho  disperse  phase  is  supported 
by  the  observation  that  variations  in  intrinsic 
attractive  force,  electrokinetic  potential,  solvation, 
dispersivity,  and  particle  shape  affect  the  plasticity 
and  cohesion  in  the  manner  anticipated.  J.  W.  S. 

Viscosity  of  agar  and  saponin  mixtures.  R.  G. 
Ruyssen  and  J.  Rowan  (Natuurwetensch.  Tijds., 
1939,  21,  76 — 78). — tj  has  been  measured  for  0T% 
agar  and  saponin  sols  and  various  mixtures  at  pn 
3-3,  5*0, 7*5,  and  8*5.  Although  both  sols  are  negatively 
charged  the  vals.  for  73  are  <  additive,  especially  in 
acid  media  (pn  5*0  and  3*3).  In  no  case  was 
coacervation  observed  even  on  addition  of  5%  of 
EtOH.  S.  C. 

Atom  groups  in  radio-colloids.  (Mlle.)  C. 
Chami£  (Compt.  rend.,  1939,  208,  1300 — 1301 ;  cf. 
A.,  1931,  591). — After  prolonged  centrifuging,  solutions 
of  Po  in  cone.  HC1  still  contain  groups  of  Po  atoms, 
which  are  detected  photographically  after  deposition 
on  a  layer  of  paraffin  vrax;  such  groups  are  not 
obtained  in  solutions  of  radio- crystalloids  (Th  active 
__  deposit).  It  is  suggested  that  formation  of  radio¬ 
colloid  aggregates  in  solvent  media  is  governed  by  a 
probability  law*,  so  that  even  in  strongly  acid  solutions 
the  probability  of  formation  of  Po  aggregates  is  finite. 

A.  J.  E.  W. 


Colloidal  complex  cyanides  of  heavy  metals. 
O.  C.  Huin  (J.  Chim.  phys.,  1939,  36,  62 — 70). — 
Contrary  to  present  ideas,  insol.  fcrrocyanides  (Fem, 
Ag,  Cu,  and  U02),  ferricyanides  (Cu  and  Ag),  and 
ruthenocyanides  (Cu)  produced  by  pptn.  are  not  at 
any  stage  pure  substances  of  simple  composition. 
Their  composition  varies  continuously  with  changes 
in  the  relative  proportions  of  reactants  and  even  with 
dilution  of  the  reagents.  The  pptd.  Cu  and  Ag 
ferricyanides  show  less  variation  in  composition  than 
do  the  fcrrocyanides  and  ruthenocyanidc  and  their 
colloidal  properties  are  less  marked.  F.  H. 

Presence  of  two  types  of  micelle  in  aqueous 
solutions  of  soaps.  J.  Stauff  (Naturwiss.,  1939, 
27,  213 — 214). — Change  of  aggregation  of  micelles 
in  aq.  solutions  of  soaps  can  be  detected  by  X-ray 
investigations  and  by  determining  the  velocity  of 
formation  of  nuclei  with  respect  to  concn.  X-Ray 
photographs  of  0*25N-Na  palmitate  solutions  at  70° 
show  the  existence  of  rings  of  smaller  diameter  than 
those  due  to  solid  Na  palmitate.  Below  this  concn. 
the  rings  disappear  ;  above  it  they  increase  in  intensity 
with  concn.  Tho  X-ray  interference  is  produced  by 
colloid  particles,  and  it  is  inferred  that  at  concns. 
>0-25n.  two  types  of  particle  arc  present.  The  curve 
of  velocity  of  crystal  formation  against  concn.  shows 
a  definite  change  of  direction  between  0*1  and  0*25n., 
which  is  ascribed  to  a  change  in  the  state  of 
aggregation.  The  formation  of  “  large  ”  and  “  small  ” 
micelles  is  discussed.  A.  J.  M. 

Influence  of  silicates  on  the  effectiveness  of 
dilute  aqueous  detergents  in  forming  thermo¬ 
dynamically  stable  colloidal  solutions  of  other¬ 
wise  insoluble  dyestuffs.  J.  W.  McBain  and 
T.  M.  Woo  (Kolloid-Z.,  1939,  87,  74— 78).— Addition 
of  various  brands  of  Na  silicate  to  an  aq.  solution  of  a 
detergent  raises  the  “  dye  no.”  (cf.  A.,  1938,  I,  194), 
i.e.,  modifies  the  distribution  of  an  insol.  dye  between 
an  org.  solvent  and  the  aq.  phase  in  favour  of  the 
latter.  The  distribution  is  also  affected  by  the  pn, 
10*6 — 10*7  being  the  val.  most  favourable  to  aq. 
solubility.  The  materials  used  were  Turkey-red  oil, 
PhMe,  and  aq.  solutions  of  various  detergents. 

F.  L.  U. 

Solubility  of  celluloses  in  alkalis. — See  B.,  1939 
470. 

Solubility  and  swelling  of  high  polymerides. 
J.  N.  Bronsted  and  K.  Volqvartz  (Trans.  Faraday 
Soc.,  1939,  35,  576 — 579). — A  study  of  equilibria  in 
systems  consisting  of  a  highly  polymerised  poly¬ 
styrene  fraction  as  one  component  and  Et,  Pr°,  Pr^ 
Bua,  Bu*,  or  fsoamyl  laurate  as  the  other  shows  that 
the  phases  in  equilibrium  are  a  swelled  mixture  and 
a  pure  component  (ester).  There  is  evidence  of  a 
crit.  temp,  at  which  the  solubility  of  ester  in  the 
swelled  phase  is  infinite.  The  entropy  of  swelling  is 
negative.  F.  L.  U. 

Highly  polymerised  compounds.  CCXI.  Solu¬ 
bility  of  substances  of  high  mol.  wt.  VT.  State 
of  the  solvent  in  the  system  acetone-cellulose 
nitrate  at  low  and  high  concentrations  (0*1  to 
75%).  G.  V.  Schulz  (Z.  physikal.  Chem.,  1939, 
184,  1 — 41). — At  low  concns.  [0*1 — 5%  of  cellulose 
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nitrate  (I)]  the  entropies  of  dilution  and  mixing  are 
tho  samo,  and  the  normal  behaviour  of  such  solutions 
enables  mol.  wt.  determinations  to  be  made.  The 
freo  energy  of  tho  solvent,  A decreases  with  increas¬ 
ing  mol.  wt.  of  (I)  at  such  concns,,  but  at  higher 
concns.  (20 — 75%)  A F  is  independent  of  the  mol.  wt. 
and  depends  solely  on  tho  concn.  Tho  ratio  of  tho 
heat  of  dilution,  Aw,  to  A F  increases  from  0*9  for  low 
concns.  to  T20  for  high  concns.  and  is  ~T0  for  33 — 
55%  of  (I).  This  range  of  high  concns.  (20 — 75%) 
can  bo  further  dividod  at  45%  of  (I)  sinco  below  this 
concn.  log  Aw  is  cc  concn.,  whereas  above  45%  log 
A w  increases  much  more  rapidly.  The  data  are 
discussed  with  reference  to  theories  of  solvation. 

C.  R.  H. 

Lyophilic  properties  of  cellulose  and  its  deriv¬ 
atives.  V.  Dependence  of  surface  charge  of 
viscose  on  age.  K.  Kan  amaru,  T.  Kobayasi,  and 
M.  Sjski  (Kolloid-Z.,  1939,  I,  G2— G8;  cf.  A.,  1937,  I, 
300). — The  surface  charge  on  viscose  sols  changes 
from  negative  to  positive  at  about  tho  time  when  the 
7j  of  the  sols  reaches  a  min.  Both  properties  are 
affected  in  tho  same  sense  by  changes  in  composition. 
The  results  are  in  better  agreement  with  the  view  that 
the  ripening  process  consists  in  desolvation  than  with 
that  which  regards  it  as  a  homogenisation  duo  to 
delayed  xanthation.  F.  L.  U. 

Mol.  wt.,  unimolecular  layers,  and  general 
structure  of  proteins.  G.  T.  Philippi  (Chem. 
Weekblad,  1939,  36,  2GG— 274).— An  account  and 
discussion  of  published  work.  F.  L.  U. 

u  Intraglobular  ”  reactions  and  the  cyclol 
structure  of  proteins.  N.  Gral£n  and  T.  Sved- 
berg  (Nature,  1939,  143,  519 — 520). — The  sedimen¬ 
tation  const,  of  the  ovalbumin-diketopiperazine 
complex  is  3-G2  X  10~13,  which  is  slightly  >  the  val., 
3*55,  for  ordinary  ovalbumin  (I).  The  diffusion 
const,  is  6*G  X  10~7  as  compared  with  7-7G  X  10~7  for 
(I).  This  reduction  indicates  an  increase  in  vol.  of 
the  particle,  probably  by  interaction  between  the 
glycine  ester  and  the  free  NH2  or  C02H  on  the  surface 
of  the  protein  mol.  Talmud’s  experiments  (A.,  1939, 
II,  42)  thus  do  not  support  the  cyclol  hypothesis  of 
protein  structure.  L.  S.  T. 

Influence  of  salts  on  the  m.p.  of  gelatin  jellies. 

J.  H.  C.  Meuckel  and  P.  W.  Haaymax  (Kolloid-Z., 
1939,  87,  59— G2;  cf.  A.,  1937,  I,  240).— Tho  m.p.  of 
a  10%  gelatin  jelly  is  lowered  by  Na  salts  in  the  in¬ 
creasing  order  :  Cl7  <  Br03/  <  C103'  <  Br7  <  N03'  < 
I7  <  CNS7,  and  is  raised  by  H2P027,  the  effect  in  every 
case  increasing  linearly  or  nearly  so  with  concn.  A 
quant,  relationship  between  lyotropic  no.  and  the 
salt  concn.  needed  to  reach  a  given  m.p.  is  found, 
similar  to  that  observed  for  swelling  (ibid.,  5G4). 

F.  L.  U. 

Lyotropic  series.  II.  Adsorption  of  salts  on 
gelatin.  A,  R.  Docking  and  E.  Heymaxn  (J. 
Physical  Chem.,  1939,  43,  513 — 529). — The  adsorp¬ 
tion  of  salts  on  isoelectric  gelatin  follows  the  order 
KCNS  >  KI  >  KBr  >  KN03  >  KC1  >  KOAc  >  K 
tartrate  =  KoSO*,  Lil  >  LiBr  >  LiCl  >  LhS04, 
LiCl  >  NH4C1  >  NaCl  >  KC1,  and  BaCl2  >  CaCl2 
>  SrCU  >  MgClo,  and  ranges  from  strong  positive 
adsorption  with  I',  CNS',  and  Cu**  to  strong  negative 


adsorption  with  (NH4)2S04,  MgS04,  K2S04,  and  Li2S04. 
The  solubility  of  gelatin  is  decreased  by  K2S04  and 
KOAc  and  increased  by  other  salts  in  the  order  KC1  < 
KBr  <  KN03  <  KCNS.  Alkaline- earth  chlorides  in¬ 
crease  the  solubility  in  the  order  MgCl2  <  CaCl2  < 
SrCl2  <  BaCl2,  but  alkali-metal  chlorides  all  have  an 
equal  effect.  From  the  negative  adsorption  of  sul¬ 
phates  the  min.  hydration  of  gelatin  is  calc,  to  be 
0-G — 0*7  g.  of  H20  per  g.  The  results  are  in  accord 
with  Katz’s  theory  (A.,  1933,  4G2).  J.  W.  S. 

Electrical  conductance  of  sols  and  gels  and 
its  bearing  on  the  problem  of  gel  structure. 

I.  Gelatin.  R.  Taet  and  L.  E.  Malm  (J.  Physical 

Chem.,  1939,  43,  499 — 512).- — A  gradual  decrease  in 
conductivity  (/c)  occurs  during  the  sol-gel  change  in 
gelatin  (I)  at  25°  and  30°,  the  max.  changes  being  >4 
— 8%.  No  abrupt  change  is  observed.  The  k  of 
aq.  KC1  and  KCNS  is  reduced  by  the  presence  of 
(I),  but,  excepting  at  very  low  concn.,  is  the  same  in 
both  the  sol  and  gel  states.  This  result  is  interpreted 
as  evidence  in  favour  of  the  fibrillar  structure  of  (I) 
gels.  KCNS  shows  a  relatively  greater  decrease  in 
k  in  presence  of  (I)  than  does  KC1,  indicating  a  greater 
adsorption  of  the  CNS7  ion.  J.  W.  S. 

Elasticity  and  viscosity  of  highly  polymerised 
compounds.  W.  Kuhn  (Angew.  Chem.,  1939,  52, 
2S9 — 301). — A  general  theoretical  discussion.  The 
properties  in  question  are  determined  by  the  magni¬ 
tudes  of  the  partial  moduli  of  elasticity  and  the  re¬ 
laxation  times  (X)  of  the  various  species  present. 
Highly  polymerised  compounds  are  distinguished 
from  simpler  substances  by  the  much  ’wider  range  of 
X  vals,  pertaining  to  the  former.  F.  L.  U. 

Molecular  assemblage  and  crystallite  orient¬ 
ation  as  causes  of  rubber-like  elasticity.  W. 
Kuhn  (Kolloid-Z.,  1939,  87,  3—12;  cf.  A.,  1938,  I, 
55S). — Mathematical.  The  observed  modulus  of 
elasticity  of  a  substance  containing  both  flexible  fila¬ 
mentous  mols.  and  rigid  rod-shaped  crystallites  is  the 
sum  of  a  no.  of  partial  moduli,  that  due  to  the  tendency 
to  thermal  disorientation  of  the  crystallites  being 
E  =  QRTpj53I  (p  =  wt.  of  crystallites  per  c.c.,  31  = 
their  mean  mol.  wt.).  F.  L.  U. 

Borrowed  periodicities  derived  from  the  spon¬ 
taneous  periodic  precipitation  of  silver  chromate 
by  localised  substitution.  S.  Veil  (Bull.  Soc. 
chim.,  1939,  [v],  6,  700 — 702). — A  phenomenon  simi¬ 
lar  to  that  already  reported  (A.,  1938,  I,  455)  occurs 
when  a  mixed  solution  of  AgN03  and  Pb(N03)2  is 
placed  on  gelatin  impregnated  with  K2Cr04,  the 
rings  of  AgoCr04  first  formed  being  replaced  by 
PbCr04.  “  F.  J.  G. 

Supersaturated  solutions  of  metallic  silver. 

II.  R.  E.  Liesegang  (Z.  wiss.  Phot.,  1938,  37, 
259 — 2G1 ;  cf.  A.,  1939,  I,  7S). — Diffusion  of  AgN03 
into  gelatin  gels  containing  FeS04  gives  a  uniform 
black  colour  when  the  FeS04  is  dll.,  as  the  AgN03  is 
not  hindered  by  reduction,  but  with  more  cone.  FeS04 
various  bandings  up  to  the  limiting  case  of  palest 
orange  colouring.  It  appears  probable  that  very  high 
supersaturation  of  Ag  is  possible  in  some  cases  without 
nuclei ;  this  is  of  course  not  the  case  in  photography. 

J.L. 
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Formation  of  spirals  in  precipitates  in  jellies. 
R  E.  Liesegang  (Kolloid-Z.,  1939,  87,  57—58).— 
Examples  of  spiral  pptn.  are  given  and  its  causes 
discussed.  F.  L.  XL 

Variation  of  cataphoretic  velocity  of  silver 
lialides  in  presence  of  dyestuffs.  M.  K.  Indra 
(J.  Indian  Chem.  Soc.,  1939,  16,  15 — 18). — The  cata¬ 
phoretic  velocity  v  of  AgX  (X  =  Cl,  Br,  I)  generally 
increases  with  increasing  amounts  of  acidic  indicators 
(eosin,  fluorescein,  Me- violet).  The  time  lag  observed 
before  the  attainment  of  the  final  v  is  discussed. 

W.  R  A. 

Relationship  of  skin  permeability  to  electro¬ 
phoresis  of  biologically  active  materials  into 
the  human  living  skin. — See  A.,  1939,  III,  514. 

Electro-osmosis  in  gelatin  as  a  function  of  the 
concentration  of  the  gel  and  the  nature  of  the 
combined  ion.  J.  Swyngedauw  (Compt.  rend. 
Soc.  Biol.,  1939,  130,  62 — 64). — The  quantity  of  H20 
transported  by  the  ion  (Na#,  K*,  or  Li’)  decreases  as 
the  concn.  of  the  gel  increases  and  at  a  high  concn.  of 
gelatin  is  of  the  order  of  the  cocff .  of  the  hydration  of 
the  ion.  H.  G.  R 


Streaming  potentials  on  barium  sulphate  and 
ion  antagonism.  R  Ruyssen  (Natuurwetensch. 
Tijds.,  1939,  21,  79 — 90). — Negative  BaS04  crystals 
suitable  for'  streaming  potential  measurements  are 
prepared  by  slow  pptn.  from  BaCl2  and  K2S04  solu¬ 
tions  at  a  high  dilution.  The  electrokinetic  potential 
curve  for  BaCl2  shows  the  typical  course  of  adsorption 
of  an  ion  determining  the  potential.  At  low  concns. 
there  is  antagonism  between  KC1  and  BaCl2,  which 
•cannot  be  explained  on  ionic  activity.  At  higher 
concns..  excess  of  KC1  has  a  discharging  effect  and 
desorption  and  replacement' of  the  Ba”  ion  must  be 
assumed.  S.  C. 


Study  by  the  Raman  effect  of  the  balanced 
reactions  in  formation  of  mercuric  chlorobrom- 
ide  and  bromocyanide .  (Mlle.  )  M.  L.  Delwaulle 
(Compt.  rend.,  1939,  208,  999 — 1002). — The  following 
vals.  of  equilibrium  consts.  for  the  reactions  HgBr2  + 
HgX2  2HgBrX  are  deduced  by  a  Raman  method, 
which  is  described  :  X  =  Cl,  2*0;p0*2 ;  ON,  ~0*2. 
HgBrGN  docs  not  exist  in  the  crvst,  state. 

A.J.  E.W. 


Reduction  of  cuprous  and  cobalt  chlorides  by 
deuterium.  J,  It.  Partington  and  R  P.  Town- 
drow  (Trans.  Faraday  Soc.,  1939,  35,  553—559). — 
Equilibrium  consts.  for  each  of  the  four  reactions 
H2  (D2)  +  Cu2Cl2  (CoCl2)  ^  2HC1  (DC1)  +  2Cu  (Co) 
have  been  determined  between  400°  and  500°.  Vais, 
of  K  for  the  homogeneous  reaction  2DC1  +  H2 
2HC1  +  Do  are  calc,  from  the  results  and  compared 
with  data  from  other  sources.  Vais,  of  AZ7  for  the 
reductions  are  also  calc.  F.  L.  TJ. 


Reactions  of  tertiary  bases  with  polyhalogeno- 
paraflins. — See  A.,  1939,  II,  238. 

Measurement  of  j>n  by  means  of  the  glass 
.  electrode  and  the  hydrolysis  of  copper  sulphate. 
H.  Hagisawa  (Bull.  Inst.  Phys.  Chem.  Res.  Japan, 
1939,  18,  275 — 284). — A  standard  buffer  solution  and 
a  given  solution  are  placed  respectively  in  the  inner 
and  outer  parts  <xf  tho  glass  bulb,  and  then  reversed, 


thus  eliminating  the  asymmetric  potential  of  the  glass 
electrode.  The  relationship  between  pu  and  dilution 
(V)  of  the  CuS04  is  given  by  pn  =  3*5200  -j-  0*6717 
log  V.  D.  F.  R. 


Reduction  of  the  alkalinity  of  hypochlorite 
solutions  with  sodium  hydrogen  carbonate.  A. 
Oson  and  J.  R.  Cox  (J.  Amor.  Pharm.  Assoc.,  1939, 
28,  148 — 151). — Determinations  of  tho  of  aq. 
NaOH-  and  Na2C03-NaHC03  preps,  indicate  that 
the  alkalinity  (duo  to  NaOH)  of  aq.  NaOCl  is  reduced 
by  NaHC03  owing  to  formation  of  Na2G03  and  not 
to  suppression  of  the  ionisation  of  NaOH  by  the 
added  Na\  F.  0.  H. 

“  Acids  M  and  11  bases  M  in  liquid  melts.  De¬ 
termination  of  oxygen-ion  concentration.  H. 
Lux  (Z.  Elektrochcm.,  1939,  45,  303 — 309). — The 
P-d.  between  a  Rh  and  a  Au  electrode  in  a  eutectic 
of  Na2S04~K2S04  at  950°  has  been  measured  during 
the  addition  of  increasing  amounts  of  Na20  .  Measure¬ 
ments  with  strongly  alkaline  melts  could  not  bo  made 
owing  to  attack  of  tho  crucible.  Even  with  less 


alkaline  melts  the  data  are  qual.  only,  on  account  of 
the  vaporisation  of  Na20.  The  experimental  diffi¬ 
culties  ate  described  and  tho  data  are  briefly  dis¬ 
cussed  in  reference  to  the  definition  “  ^ 

“  acid  ”  +  0".  0.  R  H; 

Titration  curve  of  methionic  acid.  P.  M. 
Brewster  and  G.  L.  Jenkins  (J.  Amer.  Pharm! 
Assoc.,  1939,  28,  144 — 146). — The  acid  behaves  as  a 
strong,  dibasic  acid,  analogous  to  H2S04 ;  a  break  in 
the  curvo  at  %rn  11 — 11*5  is  probably  due  to  decomp, 
or  mol.  rearrangement.  0.  H. 


Thermodynamic  dissociation  constants  of 
oxalic  acid.  H.  N.  Parton  and  R.  C.  Gibbons 
(Trans.  Faraday  Soc.,  1939,  35,  542— 545).— From 
measurements  on  cells  of  tho  type  Pt|quinhy drone 
(saturated),  H2C204  (Wj),  KHC204  {m2),  KC1  (w3)| 
AgCl|Ag  and  Pt|quinhydrone  (saturated),  KHC204 
(wi4),  K2C204  (w2),  KC1  (m3)|AgCl|Ag  the  second  dis¬ 
sociation  const,  of  H2C204  at  25°,  30°,  and  35°  is 
calc,  as  5*012,  4*787,  and  4*488  x  10~5,  respectively, 
and  the  first  dissociation  const,  as  ^0*050  at  25°. 

J.  W.*  S. 

Thermodynamic  dissociation  constants  of 
oxalic  acid  in  water  and  methanol-water  mix¬ 
tures.  H.  N.  Parton  and  A.  J.  C.  Nicholson 
(Trans.  Faraday  Soc.,  1939,  35,  546—550  ;  cf.  pre¬ 
ceding  abstract).— The  e.m.f.  between  H  electrodes 
and  Ag-AgCl  electrodes  have  been  measured  in  solu¬ 


tions  containing  various  conqmr.  of  NaHC204,  Na2C204 
(or  H2C204),  and  NaCl  in  H20  and  in  10%  and  20% 
aq.  MeOH.  In  aq.  solution  the  first  dissociation 
const,  is  0*0457,  0*0550,  and  0*0531  at  25°,  30°,  and 
35°,  respectively,  and  hence  has  probably  a  max.  val. 
at  r~32°.  The  dissociation  consts.  in  H2CKMeOH 
mixtures  at  25°  are  in  approx,  agreement  with 
theory.  J.  W.  S. 


Dissociation  constants  of  isomeric  halogeno- 
and  nitro-benzoic  acids.  H.  0.  Jenkins  (J.C.S., 
1939,  640 — 643). — It  is  shown  that  for  each  of  these 
series  of  acids  the  thermodynamic  dissociation  const, 
of  the  substituted  acids  (Xs)  is  related  to  the  dissoci¬ 
ation  const,  of  BzOH  (Ku)  and  the  electrical  intensity 
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at  the  0*H  bond  due  to  the  substituent  dipole  ( F )  by 
the  relation  loge  K3  =  loge  Kn  —  pi\  p  is  a  const,  for 
any  substituent,  but  varies  with  the  nature  of  the 
substituent.  Accord  with  this  law  indicates  that 
o-acids  have  normal  dissociation  consts.  J.  W.  S. 

Dielectric  properties  and  ionisation  constants 
of  amino-acids.  W.  Carr  and  W.  J.  Shutt  (Trans. 
Faraday  Soc.,  1939,  35,  579—587;  cf.  A.,  1938,  I, 
245). — c  has  been  measured  for  aq.  solutions  of 
glycine,  glycylglycine,  alanine,  and  NH2'[T'H2]5-C02H 
over  a  range  extending  to  either  side  of  the  iso¬ 
electric  points,  and  acid  and  basic  dissociation  consts. 
have  been  calc,  from  the  results.  Similar  measure¬ 
ments  with  taurine  and  ^-NH2*CGH4,S03H  indicate 
that  these  exist  entirely  as  zwittorions  only  over  a 
very  narrow  pn  range.  F.  L.  U. 

Activity  coefficient  of  strong  electrolytes  in 
concentrated  solutions.  II.  S.  Abe  (Bull.  Inst. 
Phys.  Chcm.  Res.  Japan,  1939,  18,  260 — 274 ;  cf. 
A.,  1937,  I,  411). — Activity  coeffs.  calc,  according  to 
a  previously  published  theory  are  compared  with 
experimental  results  in  the  cases  of  NaCl,  HC1, 
ZnS04J  and  CaCl2.  D.  F.  R. 

Activity  coefficients  of  ammonium  chloride 
in  liquid  ammonia  at  25°  H.  W.  Ritchey  and 
H.  Hunt  (J.  Physical  Chem.,  1939,  43,  407 — 416). — 
The  difference  in  v.p.  between  pure  liquid  NH3  and 
solutions  of  NH4C1  in  NH3  (0-005 — 0-9m.)  has  been 
measured  at  25°,  and  the  activity  coeff.  of  NH4C1 
deduced.  The  results  accord  with  the  Debye-Hiickel 
theory  only  at  very  low  concns.  Combining  the 
results  with  o.m.f.  measurements  and  the  free  energies 
of  formation  of  NH4C1,  T1C1,  and  NH3  (A.,  1934,  735 ; 
1936,  31),  the  standard  potentials  of  T1|T1C1,  Znl 
ZnCl2,6NH3,  and  Cd|CdCl2,6NH3  electrodes  at  25^ 
are  deduced.  J.  W.  S. 

Cacodylates  of  zinc.  III.  Properties.  R. 
Tiollais  and  H.  Perdreau  (Bull.  Soc.  chim.,  1939, 
[v],  6,  631—638;  cf.  A.,  1938,  I,  455).— The  solu¬ 
bility  curve  of  Zn(Me2As02)2  has  been  determined. 
The  stable  solid  phases  are  lieptahydrate  below  25°, 
monohydrato  from  25°  to  approx.  60°,  and  anhyd. 
salt  at  higher  temp.  At  room  temp.,  dehydration  of 
the  heptahydrate  affords  monohydrate  in  an  atm.  of 
6-3 — 11  mm.  of  H20  vapour  and  anhyd.  salt  in  an 
atm.  of  <2-5  mm.  In  air,  the  heptahydrate  affords 
the  monohydrate  at  25°,  and  this  affords  the  anhyd. 
salt  at  40°.  F.  J.  G. 

Cacodylates  of  cadmium.  R.  Tiollais,  H.  Per¬ 
dreau,  and  L.  Berthois  (Bull.  Soc.  Chim.,  1939,  [v], 
6,  638 — 646). — Gd  cacodylate ,  Cd(Me2As02)2,  and 
hydrates  with  1,  2,  7,  and  10H2O  have  been  obtained. 
The  solubility  curve  has  five  sections  representing 
the  stability  ranges  of  the  hydrates  and  the  anhyd. 
salt,  viz.,  <14°,  14—22°,  22—51°,  51—56°,  and  >56°. 
On  exposure  to  air  at  room  temp,  the  higher  hydrates 
afford  dihydrate,  whilst  at  43°  and  50°  the  products 
are  monohydrate  and  anhyd.  salt,  respectively.  The 
partial  pressures  of  H20  under  which  the  hydrates 
are  stable  at  room  temp,  are  as  follows  :  10H*0, 

13-3—13-9  mm.;  7H20,  12-7—13-3  mm.;  2H„0 
— 1 — 12*7  mm.;  1H20  ~0*1 — 1  mm.  F.  J.  G.~ 


Solubility  curves  of  boric  acid  and  sodium 
borates.  W.  C.  Blasdale  and  C.  M.  Slansky  (J. 
Amer.  Chem.  Soc.,  1939,  61,  917 — 920). — The  aq. 
solubilities  of  H3B03,  Na2B407,a;H20  (a;  =  10,  5,  4), 
NaB608,5H20,  and  NaB02,a;H20  (a-  =  4,  2)  have  been 
determined  at  5°  intervals  between  0°  and  100°.  The 
transition  temp,  of  the  various  hydrates  are  Na2B407  : 
10  ->  5H20,  metastable,  60-8° ;  10  ->  4H20,  stable, 
58-5° ;  NaB02 :  4  ->  2H20,  stable,  54°.  NaB608,5H20 
readily  forms  supersaturated  solutions  above  ~2° 
and  is  still  stable  at  temp,  considerably  <2°  in 
presence  of  a  slight  excess  of  Na20.  W.  R.  A. 

Thermal  equilibrium  between  niobium  tetr- 
oxide  and  water.  P.  Sue  (Compt.  rend.,  1939, 
208,  1088 — 1090). — The  reaction,  Nb204  +  H20 
Nb206  +  H2  Q ,  has  been  investigated  between 

985°  and  1170°;  it  is  completely  reversible.  The 
mean  val.  of  Q  is  18-2  kg.-cal.  The  heat  of  formation 
of  Nb.>0,  has  been  computed  as  387  kg.-cal. 

W.  R.  A. 

System  Fe0-Ti02.  J.  Grieve  and  J.  White 
(J.  Roy.  Tech.  Coll.,  1939,  4,  441^48).— Thermal 
analysis  and  microscopic  examination  show  that  the 
system  includes  two  compounds,  2Fe0,Ti02  (pseudo- 
brookite)  and  Fe0,Ti02  (ilmenite),  and  three  eutec¬ 
tics.  The  formation  of  the  compounds  has  been 
confirmed  by  X-ray  methods,  which  also  indicate 
that  the  TiO*  separates  out  from  the  melts  as  rutile. 

T.  H.  G. 

Hydrogenation  and  atomic  exchange  of  benz¬ 
ene.  R.  K.  Greenhalgh  and  M.  Polanyi  (Trans. 
Faraday  Soc.,  1939,  35,  520— 542).— The  hydro¬ 
genation  and  at.  exchange  reactions  of  CGHG  with 
H2-D2  mixtures,  and  the  equilibration  of  para- H  on 
Pt,  Ni,  and  Cu  surfaces  have  been  studied  in  both  the 
liquid  and  gaseous  phases.  The  mechanisms  of  tho 
changes  are  discussed  and  the  results  are  compared, 
with  those  obtained  with  C.,H4  (A.,  1937,  I,  469). 

J.  W.  S. 

Systems  chrysene-1  : 2-benzanthracene  and. 
1  :  2-benzanthracene-triphenylene.  M.  G.  Stur- 
rock  and  T.  Lawe  (Canad.  J.  Res.,  1939,  17,  B,  71 — 
74). — The  liquidus-solidus  curves  of  the  systems  are- 
given.  They  provide  a  convenient  method  for  the 
evaluation  of  the  %  composition  of  these  mixtures. 

D.  F.  R. 

Ternary  systems  of  liquids  showing  com¬ 
ponent  separation  phenomena.  E.  Janecke  (Z. 
physikal.  Chem,,  1939, 184,  59 — 85). — Phase  diagrams 
for  binary  and  ternary  mixtures  of  C6H14,  HCONH2, 
and  PhN02  have  been  constructed  and  are  discussed 
with  reference  to  the  general  analysis  of  phase  dia¬ 
grams  of  heterogeneous  liquid  mixtures.  C.  R.  H. 

System  mercuric  cyanide-mercuric  chloride- 
methyl  alcohol.  Formation  of  an  additive  com¬ 
pound  of  mercuric  chloride  and  methyl  alcohol, 
and  detection  of  a  chlorocyanide  by  the  Raman 
effect.  F.  Francois  (Compt.  rend.,  1939,  208, 
1002 — 1004). — The  ternary  solubility  curves  for  the 
system  at  14°  and  50°  consist  of  two  branches  corre¬ 
sponding  with  deposition  of  Hg(CN)2  and  HgCl2 
(50°)  or  HgCl2il-5MeOH  (I)  (14°);  no  mixed  crystals 
occur  (cf.  A.,  1938, 1,  518).  (I)  loses  MeOH  in  an  atm. 

free  from  the  vapour ;  HgCl2  absorbs  MeOH  from  the* 
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saturated  vapour.  MeOH  solutions  of  HgCl2  + 
Hg(CN)2  give  Raman  lines  due  to  HgCl2,  Hg(CN)2, 
and  HgCICN  (304,  346  cmA) .  A  J.  E.  W. 

B.p.  depression  by  non-volatile  substances 
in  ternary  systems.  II.  Behaviour  of  concen¬ 
trated  solutions  of  cobaltous  chloride  and  sodium 
nitrate  in  water.  M.  Centnerszwer  and  (Mlle.) 

H.  Ladzinska.  III.  Concentrated  solutions  of 
calcium  nitrate  in  water.  M.  Centnerszwer  and 
(Mlle.)  K.  Zol^tkowska.  IV.  Properties  of  u  iso¬ 
zeonic  1  *  solutions.  M.  Centnerszwer  (Bull.  Acad. 
Polonaise,  1938,  A,  438—448,  449—455,  456—465; 
cf.  A.,  1936,  936). — II.  The  addition  of  various  non¬ 
volatile  third  components  to  a  cone.  aq.  solution  of  a 
hydrate-forming  salt  lowers  the  mol.  b.p.  elevation 
until  beyond  a  crit.  concn.  the  b.p.  is  actually  de¬ 
pressed.  There  must,  therefore,  for  each  such  third 
component,  be  a  crit.  concn.  which  produces  no  al¬ 
teration  of  b.p. ;  this  yields  an  <f  isozeonic  55  solution, 
the  composition  of  which  depends  on  the  nature  of 
the  third  component.  Non-hydrated  third  compo¬ 
nents  do  not  display  this  behaviour.  Whilst  aq. 
CoCl2  solutions  to  which  LiCl,  NaCl,  KC1,  BaCl2, 
NiCl2,  and  glucose  are  added  display  the  above 
behaviour,  an  aq.  solution  of  NaN03  does  not,  as  is 
to  be  expected  since  it  does  not  form  a  hydrate. 
Results  contrary  to  theory  were  found  for  aq. 
Na2S203,  probably  because  the  concns.  of  third  com¬ 
ponent  were  not  sufficiently  high. 

III.  The  influence  of  addition  of  KN03,  NaN03,  and 
glucose  on  the  b.p.  of  cone.  aq.  Ca(N03)2  has  been 
studied  in  terms  of  the  formation  of  “  isozeonic  ” 
solutions. 

IV.  The  representation  and  thermodynamics  of 
“  isozeonic  ”  solutions  are  discussed.  W.  R.  A. 

Reciprocal  salt  pair  CoS04  +  (KC1)2  =  CoCl2 
+  K2S04.  I.  A.  Benrath  and  G.  Ritter  (J.  pr. 
Chem.,  1939,  [ii],  152,  177— 189).— The  0°/  38°, 
50°,  75°,  and  99-5°  isotherms  for  the  system  have 
been  determined.  In  addition  to  known  compounds, 
CoCl2iKCly2H20  and  CoSO^K2S0^4H20  occur  as 
solid  phases.  F.  J.  G. 

Isomorphous  replacement  in  hydrated  salts. 

I.  Systems  CoC12-CuC12-H20  ;  CdCl2-NiCl2- 
H20  ;  CdCl2-CoCl2-H20.  H.  Bassett,  J.  H.  Hen- 
shall,  G.  A.  Sergeant,  and  R.  H.  Shipley.  II. 
System  NaCl-CdCl2-H20  and  the  formation  of 
solid  solutions  in  the  systems  NaCl-CdCl2- 
NiCl2-H20  and  NaCl-CdCl2-CoCl2-H20.  H. 
Bassett,  J.  H.  Henshall,  and  G.  A.  Sergeant 
(J.C.S.,  1939,  646—653,  653— 660).— I.  The  system 
CoC12-CuC12-H20  at  25°  shows  only  the  hydrates 
CoC12,6H20  and  CuC12,2H20.  The  system 
CdCl2-NiCl2-H20  at  25°  shows  the  hydrates 
CdCl2,2*5H20,  CdCl2,H20,  and  NiCl2,6H20  and  the 
double  salts  4CdCl2,NiCl2,10H2O,  2CdCl2,NiCl2,12H20, 
2CdCl2,NiCl2,6H20,  and  3CdCl2,2NiCl2,14H20  of 
invariant  composition.  There  are  also  two  series  of 

-solid  solutions.  The  system  CdCl2-CoCl2-H20  at  25° 
contains  the  hydrates  CoC12,6H20,  CdCl2,2*5H20,  and 
CdCl2,H20,  and  the  double  salts  4CdCl2,CoCl2,10H2O 
and  2CdCl2,CoCl2,12H20.  A  metastable  phase  of 
composition  CdCl2,2CoCl2,12H20  may  be  an  end  no. 


of  a  series  of  solid  solutions,  as  in  the  corresponding 
Ni  compound.  Solid  solutions  of  the  type 
(Cd,Co)Cl2,2*5H20,  corresponding  with  the  second 
series  of  solid  solutions  with  the  Ni  system,  can  bo 
obtained  only  in  presence  of  NaCl. 

II.  Large  amounts  of  NaCl  can  enter  isomorphously 
into  solid  solutions  of  the  type  (Cd,Ni)Cl2,2*5H20 
until  all  the  Ni  and  some  of  the  Cd  have  been  replaced. 
The  replacement  is  also  accompanied  by  a  steady 
decrease  in  the  H20  content  and  the  final  result  is  the 
compound  2NaCl,CdCl2,3H20,  also  found  as  a  double 
salt  in  the  system  SaCl-CdCl2-H20.  Similar  be¬ 
haviour  is  found  when  Ni  is  replaced  by  Co,  but  the 
solid  solutions  (Cd,Co)Cl2,2*5H20  cannot  be  obtained 
free  from  Na.  The  structures  of  the  various  double 
salts  are  discussed.  The  system  NaCl-CdCl2-H20 
also  indicates  the  existence  of  the  compound 
3NaCl,4CdCl2,14H20.  J.  W.  S. 

System  Ca0-P206-Na0H-H20.  P.  Sohlapfer 
and  R.  Lehner  (Przemysl  Chem.,  1938,  22,  482 — 
490). — A  nephelometric  method  allowing  the  deter¬ 
mination  of  10 — 450  g.  of  Ca  is  described ;  it  depends 
on  pptn.  of  Ca  as  oleate  from  buffered  aq.  gelatin. 
Electrometric  and  X-ray  studies  show  that  the  only 
stable  solid  phase  forming  in  the  system  Ca0-P205- 
NaOH-H20  at  pK  <  5*9  is  3Ca3(P04)2,Ca(0H)2 
(I),  which  readily  adsorbs  Ca"  from  alkaline,  and 
P04'"  from  acid,  solutions.  The  solubility  of  (I)  in 
H20  and  aq.  NaOH  at  20 — 350°  was  determined; 
it  falls  with  rising  [NaOH].  R.  T. 

Calorimetry  and  thermochemistry.  W.  A. 
Roth  (Z.  Elektrochem,,  1939,  45,  335 — 343). — A 
review  of  recent  work. 

Calculation  of  heat  of  reaction  from  equi¬ 
librium  constants  at  two  temperatures  ;  new 
heats  of  ionisation  of  organic  acids.  A.  W. 
Walde  (J.  Physical  Chem.,  1939,  43,  431 — 438). — 
The  equations  of  Douglas  and  Crockford  (A.,  1935, 
304)  are  extended  to  apply  to  reactions  for  which  the 
heat  of  reaction  is  expressed  by  A H  =  a  -f-  bT  + 
cT 2  +  dT*  +  eT4.  The  theory  is  applied  to  the  cal¬ 
culation  of  the  heats  of  ionisation  of  org.  acids  from 
their  dissociation  const.  ( K ).  No  general  relation 
exists  between  A H  and  K ;  the  relationships  in  iso¬ 
lated  series  are  discussed.  Resonance  energy  in¬ 
creases  AH  for  certain  substituted  benzoic  acids. 

J.  W.  S. 

Equilibrium  P4  2P2  in  phosphorus  vapour. 
G.  W£troff  (Compt.  rend.,  1939,  208,  903 — 905). — 
The  heat  of  dissociation  (q)  of  P2  into  atoms,  as  de¬ 
duced  from  the  band  spectrum,  is  115*45  kg. -cal.,  and 
hence  the  concn.  of  P  atoms  at  1200°  is  negligible. 
From  the  results  of  Preuner  and  Brockmoller  (A.,  1912, 
ii,  1145)  it  is  deduced  that  q  for  P4->  P2  at  1000 — 
1200°  is  41  kg.-cal.  Taking  45^4  kg.-cal.  as  a  mean 
val.  for  q  at  this  temp.,  the  val.  for  0°  K.  is  50 ±4  kg.- 
cal.  The  heats  of  evaporation  of  white  and  red  P 
into  P4,  P2,  and  P  are  also  deduced.  -  J.  W.  S. 

Heat  of  dilution  in  the  system  caoutchouc- 
toluene.  K.  H.  Meyer,  E.  Wolff,  and  C.  G. 
Boissonas  (Przemysl  Chem.,  1938,  22,  441 — 444). — 
The  heat  of  dilution  of  solutions  of  caoutchouc  in 
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PhMe  is  derived  from  the  temp,  coeff.  of  the  osmotic 
pressure  of  such  solutions,  for  the  range  24*4 — 35-6°. 

R.  T. 

Heat  of  vaporisation  of  water  at  80°  from 
aqueous  phosphoric  acid  of  various  concentra¬ 
tions.  K.  I.  Zagvozdkin  (J.  Appl.  Chem.  Russ., 
1938,  11,  1543 — 1547). — The  latent  heat  of  vaporis¬ 
ation  of  HoO  rises  from  553*5  for  12*05%  to  583*5  g.-cal. 
per  g.  for  58*22%  H3P04,  and  the  heat  of  dilution  rises 
over  the  same  concn.  range  from  0*9  to  30*9  g.-cal. 
per  g.  R*  T. 

Heat  of  hydrolysis  of  sulphur  monochloride . 

A.  C.  Batalin  and  I.  A.  Schtsciierbakov  (J.  Gen. 
Chem.  Russ.,  193S,  8,  1394— 1398).— The  heat  of 
hydrolysis  of  S2C12  at  24*SS1°  is  35  kg.-cal.  per  g.-mol. 
The  reaction  is  of  the  first  order  when  the  [H„0]  is 

>30[s2ci2].  r:t. 

Entropy  of  ionisation  in  solutions  of  low 
dielectric  constant.  E.  Swift,  jun.  (J.  Amcr. 
Chem.  Soc.,  1939,  61,  973). — Consideration  of  re¬ 
corded  data  (cf.  Bent  et  al.,  A.,  1938,  I,  142;  Swift, 
ibid,,  401)  on  the  conductivity  of  various  org. 
compounds  in  Et20  indicates  that  a  generalisation 
about  the  constancy  of  A S  in  Et20  cannot  bo  made 
except  when  the  ions  compared  are  of  approx,  tho 
samo  diameter.  W.  R.  A. 

Extrapolation  of  conductance  data  for  the 
univalent  nitrates  and  iodates  by  means  of  the 
extended  Onsager-Shedlovsky  equation.  A.  R. 

Gordon  (J.  Chem.  Physics,  1939,  7,  221 — 222). — 
Mathematical.  The  extended  Onsager-Shedlovsky 
equation  (cf.  A.,  1934,  735)  allows  tho  extrapolation  of 
conductance  data  for  uni-univalent  nitrates  and 
iodates.  Anomalies  in  the  conductance  of  these  salts 
at  low  conens.  are  explained.  W.  R.  A. 

Electrical  conductivities  of  dilute  solutions  of 
sodium  dodecyl  sulphate  in  ethyl  alcohol-water 
mixtures  at  20°.  A.  E.  H.  Ward  (J.C.S.,  1939, 
522 — 530). — The  cquiv.  conductivities  (A)  of  0*0001 — 
O-OIm.  solutions  of  C12II25*SOANa  in  various  EtOH- 
HoO  mixtures  have  been  determined  at  20°,  and  the 
val,  of  A0  for  each  mixture  of  solvents  is  derived. 
Walden's  rule  (A0v;  =  const.)  is  approx,  obeyed  by  the 
Ci2H25*S04/  ion  but  not  by  the  Na*  ion.  The  solvation 
of  the  ions  has  been  estimated  by  various  methods. 
Plots  of  A  against  \/c  (c  =  concn.  of  solute)  yield 
straight  lines  at  low  vals.  of  c.  Tho  dope  of  these  lines 
is  in  accord  with  tho  val.  deduced  from  tho  Onsager 
equation  except  in  mixtures  containing  SO — 100%  °f 
EtOH,  where  the  soluto  is  incompletely  ionised,  or 
10 — 50%  of  EtOH,  where  the  observed  slopes  are 
abnormally  low.  Over  this  latter  range  of  [EtOH] 
the  solubility  of  C12H25*S04Na  is  very  high,  probably 
owing  to  the  presence  of  both  hydrophilic  and  hydro- 
phobic  groups  in  the  solute  mol.  J.  W.  S. 

Equivalent  conductivity  of  sodium  cholesten- 
onesulphonate.  E.  Kuhr  (Bcr.,  1939,  72,  [Z>], 
930 — 932). — With  increasing  concn.,  A  falls  oft’ 
rapidly  to  a  min.  at  0*02 — 0*04x.,  then  slowly  increases 
to  a  max.  at  ~-0*3x.,  and  then  again  decreases  slowlv. 

F.  J.G. 

Transport  number,  conductivity,  and  viscosity 
of  solutions  of  hydrogen  chloride  in  mixed 


solvents.  I.  I.  Shukov  and  G.  F.  Dneprov  (J. 
Gen.  Chem.  Rnss.,  1938,  8,  1476 — 1482). — The  trans¬ 
port  no.  of  CF  in  aq.  org.  solvents  (OTn-HCI)  rises  as 
the  [EtOH]  exceeds  10  and  the  [(CH2*OH)2]  20  mol.- 
%,  but  is  not  affected  by  glycerol  (up  to  35%).  The 
7)  of  the  aq.  solvents  is  lowered  by  addition  of  HC1. 
The  conductivity  falls  with  increasing  concn.  of  org. 
solvents.  R.  T. 

• 

Dissolution  potential.  Aluminium  in  pres¬ 
ence  of  different  gases.  (Mlle.)  N.  Goldoavski 
(Compt.  rend.,  1939, 208, 1086 — 1088). — The  influence 
of  the  composition  and  the  R.H.  of  the  surrounding  gas 
on  the  dissolution  potential  ( F)  has  been  investigated 
for  pure  Ah  An  A1  cylinder,  cleaned  in  the  appro¬ 
priate  gas  (air,  S02,  and  dry  and  damp  02,  H2,  C02), 
was  loft  in  contact  with  the  gas  for  —10  min.  before 
being  dipped  in  the  electrolyte  (1%  NaCl)  at  30°. 
The  p.d.  between  the  A1  and  a  calomel  electrode  was 
then  measured  over  a  period  of  12 — 24  hr.  The  data 
indicate  that  the  metal  surface  undergoes  two  alter¬ 
ations  :  (i)  the  A1  adsorbs  the  gas  as  a  surface  layer, 
and  (ii)  the  electrolyte  acts  on  the  surface  layer 
with  a  consequent  change  in  F.  W.  R.  A. 

Chromate-chromic  electrode  potential.  S.  A. 
Durban  and  D.  J.  Brown:  (J.  Physical  Chem., 
1939,  43,  49 1- — 193). — Measurements  on  the  Cr(Cl04)3, 
Cr03.  HC104|Pt  half- cell  indicate  that  the  reversible 
oxidation  potential  at  25°  is  1*195 ±0*010  v.  The 
reaction  in  the  half- cell  is  HCr04/  +  7H*  +  3e 
Cr~  +  4H20.  J.  W.  S. 

Oxidation-reduction  potential  of  iodine.  II. 
Influence  of  dissolved  substances  on  the  redox 
potential  of  iodine.  A.  I.  Rusanova  (J.  Gen. 
Chem.  Russ.,  193S,  8,  12S6 — 1295). — The  potential  of 
I  in  KI  increases  with  rising  [NaCl]  up  to  2n.,  above 
which  it  falls ;  NaBr  has  the  reverse  effect.  The  [I] 
can  be  determined  from  the  redox  potential  of  its 
solutions  in  aq.  KI.  Tho  potential  is  unaffected  by 
varying  tho  pa  from  2*9  to  9.  R.  T. 

Introduction  of  extraneous  solutes  into  aque¬ 
ous  potassium  iodide  solution,  and  its  electro¬ 
static  consequences.  (Mlle.)  S.  Veil  (Compt. 
rend.,  1939,  208,  1306— 1307).— The  e.m.f.  of  the  cell 
Ag  KI  (satd.)|Pt  (0*73  v.)  is  reduced  by  saturation 
of  the  KI  solution  with  Hgl2  (0*10)  or  Agl  (0*57  v.), 
but  is  scarcely  affected  by  adding  Pbl2  (0*74  v.).  This 
shows  that  P\>L>  has  the  least  perturbing  influence  on 
the  structure  of  the  KI  solution;  the  large  reduction 
with  HgL  is  due  to  formation  of  HgL". 

w  #  ■  A.  J.  E.  W. 

Influence  of  CN'  concentration  on  the  deposi¬ 
tion  potential  of  Ni“  at  a  dropping  mercury 
electrode,  and  on  the  height  of  the  diffusion 
wave  of  the  latter.  J.  P.  Gochschtkin  and  V.  A. 
Pokrovski  (J.  Gon.  Chem.  Russ.,  1939,  8.  1465 — 
1469). — The  potential  of  a  Hg  anode  in  aq.  NiCL 
changes  from  positive  to  negative  as  the  [KCN]  of  the 
solution  is  raised  from  0*02  to  0*1n.  The  height  of  the 
Ni‘*  polarographio  wave  is  const,  only  in  presence  of 
excess  of  KCN,  in  which  case  it  varies  according  to  the 
length  of  time  tho  solution  is  exposed  to  tho  air. 

R.  T. 
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Polarisation  e.m.f.  in  electrolysis  of  fused 
carnallite.  I.  G.  Schtscherbakov, A.  A.  Schtscher¬ 
bakov,  and  B.  F.  Markov  (J.  Appl.  Chem.  Russ., 
1938,  11,  1584 — 1588). — The  polarisation  potential  of 
fused  carnallite  rises  slightly  with  increasing  c.d.,  and 
considerably  with  diminishing  [MgCLJ.  The  results 
for  the  system  MgCl2-KCl  do  not  differ  from  those  for 
carnallite.  R.  T. 

Polarisation  of  galvanic  cells.  E.  Toborescu 
(Compt.  rend.,  1939,  208,  1004 — 1005).— Hg  from  the 
cell  Hg|conc.  aq.  ZnS04|Zn,  after  slow  polarisation, 
contains  Zn,  to  which  the  polarisation  phenomena  are 
due.  A.  J.  E.  W. 

Polarisation  of  the  electrolytic  liberation  of 
oxygen  from  nickel-iron  and  nickel-cobalt  alloys 
in  alkaline  solution.  G.  Grube  and  W.  Gaupb 
(Z.  Elektrochem.,  1939, 45, 290 — 296). — The  variations 
of  anode  potential,  E ,  of  rolled  and  annealed  Ni-Fe 
and  Ni-Co  alloys  in  7n-KOH  at  60°  for  c.d.  0-0005 — 
0-075  amp.  per  sq.  cm.  have  been  determined,  together 
with  the  variations  over  a  week  of  E  of  the  rolled 
alloys  at  0-025  and  0-05  amp.  persq.  cm.,  respectively. 
E  increases  with  c.d.  and  is  greater  for  annealed  than 
for  rolled  alloys.  For  Ni-Co  alloys  containing 

<  '■'-'70%  of  Co,  E  remains  const,  for  a  given  c.d., 
but  with  increase  in  Co  content  E  diminishes.  For 
Ni-Fe  alloys,  E  is  ~  const,  between  30%  and  70% 
of  Fe.  Below  30%  and  above  70%,  E  is  respectively 

<  and  >  the  const,  val,  E  increases  with  time  for 

rolled  Ni-Co  and  Ni-Fe  alloys,  but  if  the  %  of  Ni 
in  the  latter  is  small  the  increase  rapidly  becomes  a 
decrease.  C.  R.  H. 

Depolarisation  potentials  of  phenyl  alkyl 
ketones  in  acid,  neutral,  and  basic  media  at  the 
dropping  mercury  cathode.  W.  C.  Davies  and 
D.  P.  Evans  (J.C.S.,  1939,  546— 554).— The  de¬ 
polarisation  potentials  (F)  of  the  ketones  COPhR 
(R  =  Me,  Et,  Pra,  Pr^,  or  Bua)  have  been  measured 
by  Heyrovsky’s  method  using  solutions  in  EtOH- 
H20  mixtures  containing  LiCl,  LiOH,  or  LiCl  +  HC1. 
The  polarograms  indicate  that  V  is  less  negative  in 
acid  than  in  neutral  or  alkaline  solutions.  F  varies 
irregularly  in  acid  solution,  but  in  alkaline  solution  it 
attains  higher  negative  vals.  with  increasing  length  of 
the  ?t-alkyl  chain,  whilst  the  sec .  alkyl  in  COPhPr^  has 
a  still  larger  effect.  The  variations  of  the  heights  of 
the  waves  given  by  COPhMe  in  alkaline  solution  and 
by  H*  and  COPhMe  in  acid  solution  have  been 
studied  for  various  [COPhMe].  The  results  are 
discussed  with  reference  to  possible  mechanisms  of 
the  reduction  of  the  ketones.  J.  W.  S. 

Fundamental  studies  with  the  dropping  mer¬ 
cury  electrode.  I.  Ukovic  equation  of  polaro¬ 
graphic  diffusion  currents.  J.  J.  Lingane  and 
I.  M.  Koltjioee  (J.  Amer.  Chem.  Soc.,  1939,  61, 
825 — 834). — Using  the  dropping  Hg  electrode,  the 
diffusion  current  consts.,  K ,  of  TF,  Pb",  Cd",  Zn**, 
I03',  and  Fe(CN)0'"  have  been  determined  in  0*1n- 
•KC1  solution  at  25°.  For  the  metal  ions  the  diffusion 
current  is  oc  the  concns.  of  ions  in  tho  range  10’4  to 
40“2m.,  whilst  for  I03'  and  Fc(CN)G'"  ions  this  pro¬ 
portionality  holds  for  2  x  1(H  to  KH.vr.,  and  2  X  1(H 
to  5  x  10“?m.,  respectively.  K  for  IT,  Pb**,  and  103" 


agrees  with  tho  vals.  obtained  from  the  IlkoviC 
equation  (A.,  1935,  305);  for  Zn*’  and  Cd"  K  is  > 
calc.  vals.  by  5  and  S%,  respectively,  duo  possibly  to 
the  existence  of  a  considerable  fraction  of  CdCl*  and 
ZnCT  ions  in  the  presence  of  excess  of  Cl'  ions,  and 
K  for  Fe(CN)c"'  is  8%  <  the  calc.  val.  due  possibly 
to  some  chemical  interaction  between  the  ions  and  the 
Hg  which  would  decrease  the  no.  of  Fe(CN)c'"  ions 
available  for  electro-reduction  and  hence  decrease  K. 
The  IlkoviS  equation  appears  to  be  essentially  correct. 

W.  R.  A. 

Polarographic  current-voltage  curves  with 
dropping  amalgam  electrodes.  J.  J.  Lingane 
(J.  Amer.  Chem.  Soc.,  1939,  61,  976 — 977). — Using  the 
polarographic  technique  with  dropping  amalgam 
electrodes,  anodic  current-voltage  curves  can  bo 
obtained  with  characteristics  similar  to  those  obtained 
with  the  dropping  Hg  electrode.  This  is  illustrated 
with  reference  to  data  obtained  with  an  approx. 
0-01%  Cd  amalgam  dropping  into  an  air-free  0-1n- 
KC1  solution  containing  0-04M-CdSO4.  The  anodic 
section  of  tho  curve  shows  a  prominent  max.  similar 
to  that  obtained  with  the  reduction  of  metal  ions  at 
the  dropping  Hg  electrode,  which  is  followed  by  a 
diffusion  current  oc  amalgam  concn.  Addition  of 
Me -red  eliminates  the  anodic  max.  and  gives  a  well- 
defined  wave  with  a  const,  diffusion  current.  This 
effect  of  Mo-red  (as  for  the  common  cathodic  max.)  is 
caused  by  phenomena  on  tho  solution  side  of  the 
amalgam-solution  interface.  W.  R.  A. 

Effect  of  alternating  current  on  the  element 
Pb|H2S04|Pt.  J.  Kamecki  and  M.  Wierzbicki 
(Rocz.  Chem.,  1939,  19,  249 — 258). — The  strength  of 
the  current  arising  in  tho  cell  Pb|aq.  H2S04|Pt  rises, 
whilst  time  elapsing  before  discharge  of  the  cell  falls, 
as  tho  [H2S04]  is  raised  from  0*2  to  5n.  During  and 
after  passage  of  an  a. c.  (c.d.  0-5 — 2  amp.  at  1 — 5*3  v.) 
a  d.c.  arises ;  this  is  due  to  de -passivation  of  the  Pb, 
by  removal  of  tho  PbS04  coating,  in  the  case  of  0-2— 
0-5n-H2SO4,  and  to  a  rectifying  effect  in  that  of 
5n-H2S04.  R.  T. 

Chemical  kinetics.  R.  Piontelli  (Chim.  e  Find., 
1939,  21,  131 — 139). — A  lecture,  summarising  modern 
theories  of  uni-  and  bi-mol.,  catalytic  and  chain 
reactions.  0.  J.  W. 

Solution  of  an  equation  occurring  in  the 
theory  of  consecutive  reactions.  A.  L.  Seliko- 
witz  (J.  Chem.  Physics,  1939,  7,  278).  W.  R.  A. 

Explosion  limits  of  the  hydrogen-oxygen  mix¬ 
ture.  O.  Oldenberg  and  H.  S.  Sommers,  jun.  (J. 
Chem.  Physics,  1939,  7,  279). — Above  the  “  upper  ” 
explosion  limit  in  the  reaction  between  H2  and  02  is  a 
“  third  ”  limit  (I).  The  reaction  has  been  investig¬ 
ated  at  pressures  between  47  and  77  cm.  and  between 
540°  and  575°,  using  Pyrex  vessels  coated  with  KC1 
to  slow  down  the  reaction.  Several  hundred  experi¬ 
ments  have  been  made  and  not  one  vessel  has  been 
shattered.  (I)  has  an  inhibition  period;  at  a  given 
temp,  explosion  will  occur  in  a  certain  pressure  range 
and  the  higher  is  the  pressure  the  shorter  is  the  inhi¬ 
bition  period.  In  clean  Pyrex  (I)  takes  place  at  lower 
temp,  than  with  KCl-coated  Pyrex  and  (1)  occurs  at 
lower  pressures  in  vessels  of  largo  diameter.  The 
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theory  of  (I),  proposed  by  Lewis  and  von  Elbe, 
approx,  accounts  for  the  experimental  phenomena. 

W.  R.  A. 

Methods  for  determining  rate  of  chemical 
reactions  in  the  gas  phase.  C.  G.  Silcocks  and 
M.  W.  Travers  (Trans.  Earaday  Soc.,  1939,  35,  656 — 
665). — Experimental  technique  is  described,  with 
special  reference  to  (1)  heating  a  known  mass  of  gas 
or  vapour  without  material  time  or  temp,  lag  in 
starting  or  stopping  the  process,  and  (2)  analysing 
the  contents  of  the  reaction  vessel.  E.  L.  U. 

Reaction  between  nitric  oxide  and  nitrogenous 
free  radicals.  C.  H.  Bamford  (Trans.  Earaday 
Soc.,  1939,  35,  568—576;  cf.  A.,  1939,  II,  100).— In 
the  reaction  between  NO  and  NH3  illuminated  with 
a  Hg  arc  N2  is  produced  in  nearly  quant,  yield.  NO 
with  N2H4  vapour  under  the  same  ’  conditions  gives 
N20  and  NH3.  Tho  results  are  explained  by  the 
reaction  of  NO  with  the  free  radicals  produced  by 
photolysis  thus  :  NH0  ±  NO  =  N2  ±  IIo0  ±  104  kg.- 
cal. ;  NoH3  +  NO  =  NoO  ±  NH3  +  75  kg.-cal. 

E.  L.  U. 

Kinetics  of  hydrocarbon  decomposition.  M.  W. 
Travers  (J.  Amer.  Chem.  Soc.,  1939,  61,  977). — A 
reply  to  the  criticism  of  Steacie  (cf.  Chem.  Rev.,  1938, 
22,311).  W.  R.  A. 

Kinetics  of  oxidation  of  methane.  I.  Inter¬ 
mediate  products.  W.  Staronka  and  L.  Czerski 
(Rocz.  Chem.,  1939,  19,  259 — 276). — 2*2  :  1  and  1  :  1 
CH4-0«  mixtures  were  heated  at  460 — 483°.  The 
yield  of  CH20  is  max.  (0*5 — 0*8  ml.  per  100  ml.  of  gas 
mixture)  after  0*5 — 1  min.,  varying  little  thereafter. 
That  of  MeOH  is  max.  (0*7 — 1*4  ml.)  after  0*8 — 1*8 
min.,  thereafter  falling  more  or  less  abruptly.  The 
highest  yields  of  MeOH  are  obtained  by  low-temp, 
oxidation  of  CH4-rich  mixtures.  CH20  is  not  initially 
produced  by  oxidation  of  MeOH.  The  results  support 
the  view  that  oxidation  of  CH4  in  absence  of  contact 
substances  is  a  chain  reaction,  preponderatingly 
homogeneous,  although  stoicheiometrically  hetero¬ 
geneous.  R.  T. 

Thermal  decomposition  of  ethane  by  addition 
of  foreign  gases.  L.  Kuchler  and  H.  Thiele  (Z. 
physikal.  Chem.,  1939,  42,  B,  359 — 379). — The 
thermal  decomp,  of  C2H6  under  various  experimental 
conditions,  and  with  addition  of  foreign  gases  (He,  A, 
H2,  N2,  CO,  C02,  CH4),  has  been  investigated  by 
following  the  val.  of  the  unimol.  velocity  coeff.  with 
pressure.  C2H6  decomposes  partly  by  radical  chains 
and  partly  by  a  chain-free  mechanism.  The  activ¬ 
ation  energy  of  the  total  decomp,  is  76*4  kg.-cal. ; 
that  of  the  chain-free  decomp,  is  77*0  kg.-cal.  A 
scheme  of  decomp,  of  C2H6  in  which  the  initial  stage 
is  formation  of  2  CH3  radicals  is  discussed. 

W.  R.  A. 

Theory  of  absolute  reaction  rates  and  the 
polymerisation  of  ethylene.  E.  P.  Jahn  (J.  Amer. 
Chem.  Soc.,  1939,  61,  798 — S00). — The  rate  of  poly¬ 
merisation  of  C2H4  at  250 — 400°  is  interpreted  accord¬ 
ing  to  the  theory  of  Wynne- Jones  and  Eyring  (A., 
1935,  1205).  R.  Sb  C. 

Detonation  of  mixtures  of  pentane  and  hexane 
with  air  in  tubes.  K.  I.  Schtscholkin  (Compt. 


rend.  Acad.  Sci.  U.R.S.S.,  1939,  22,  111— 112).— The 
behaviour  of  a  mixture  of  45%  C5H12  and  55%  C6H14 
with  air  has  been  investigated  at  initial  pressures  of 
1 — 10  kg.  per  sq.  cm.  and  20 — 500°  in  a  rapid  auto¬ 
matic  apparatus  devised  to  carry  out  the  test  during 
the  interval  preceding  spontaneous  combustion. 

E.  R.  G. 

Pyrogenic  reactions  of  condensation  of  hydro¬ 
carbons.  VI.  Thermo-polymerisation  of  cyclo- 
hexene.  VII.  Thermo-polymerisation  of  n-oct- 
ene.  M.  S.  Nemtzov,  T.  V.  Nizovkina,  and  E.  A. 
Soskina  (J.  Gen.  Chem.  Russ.,  1938,  8,  1303 — 1313, 
1314 — 1325). — VI.  The  chief  product  obtained  by 
heating  cyc/ohexene  at  <430°  is  cyc?ohexyl-A1-cycJo- 
hexene.  Tho  reaction  velocity  is  not  altered  in  pres¬ 
ence  of  Ee  or  small  amounts  of  02,  but  is  greatly 
increased  by  P205.  The  reaction  is  of  the  second 
order.  Its  velocity  is  expressed  by  log  k  —  12*18  — 
10,250 /T,  with  an  activation  energy  E  =  47,000± 
2000  g.-cal. 

VII.  A  mixture  of  Aa-  and  A^-octene  similarly 
yields  chiefly  a  dimeride,  of  undetermined  structure. 
The  reaction  velocity  is  log  k  =  10*54  —  8900 /T 
(E  =  40,500 ±2000  g.-cal.).  The  by-products  are 
iso-hydrocarbons,  C12  compounds,  and  higher  poly- 
merides,  but  not  cyclic  compounds.  R.  T. 

Mechanism  of  reactions  between  alkali  metal 
atoms  and  methyl  and  phenyl  halides.  M.  G. 
Evans  and  E.  Warhurst  (Trans.  Earaday  Soc.,  1939, 
35,  593—606;  cf.  A.,  1938,  I,  145).— The  method  of 
potential  energy  surfaces  is  used  to  calculate  the 
activation  energies  of  reactions  Na  ±  RX  =  NaX  ± 
R.  Comparison  of  calc,  with  experimental  vals.  for 
the  Me  halides  indicates  that  tho  simplified  method 
used  is  justified.  Similar  treatment  of  the  Ph  halides 
gives  vals.  of  the  right  order,  but  more  subject  to 
uncertainty  arising  from  lack  of  precision  in  the  data. 

E.  L.  U. 

Kinetics  of  the  thermal  decomposition  of  the 
methylamines.  A.  G.  Carter,  P.  A.  Bosanquet, 
C.  G.  Silcocks,  M.  W.  Travers,  and  A.  E.  Wil- 
siiire  (J.C.S.,  1939,  495 — 506). — The  decomp,  of 
NMe3  at  380 — 440°  yields  CH4  and  CH2!NMe,  with  a 
little  H2  and  C2H0.  The  curves  of  formation  of  CH4 
are  of  unimol.  type,  and  the  Arrhenius  equation  is 
obeyed,  E  being  ~59  kg.-cal.  The  rate  of  formation 
of  CH4  is  diminished  by  packing  the  tube  and  in¬ 
creased  by  addition  of  He.  The  following  chain 
mechanism  is  proposed  :  NMe3  =  Me*  ±  NMe2* ; 
NMe3  +  Me*  =  CH4  ±  *CH2*NMe2 ;  *CH2*NMe2  = 
Me*  =  CH2!NMe.  The  rate  of  production  of  C2H6 
increases  with  time  in  the  earlier  stages  and  appears 
to  be  zero  at  zero  time.  It  is  a  secondary  process, 
probably  not  the  direct  union  of  2  Me*,  but  involving 
Me*  togegher  with  some  other  intermediate  substance. 
The  decomp,  of  NHMe2  at  420 — 440°  yields  CH4, 
CH2INMe,  NH2Me,  and  a  little  H2.  The  rate  of  form¬ 
ation  of  CH4  and  its  temp,  cocff.  (E  ~  56  kg.-cal.) 
are  ^  those  in  the  decomp,  of  NMe3,  and  the  form¬ 
ation  of  CH4  is  much  retarded  by  packing  the  tube. 
The  process  is  more  complex  than  the  decomp,  of 
NMe3,  but  probably  involves  a  similar  chain  mechan¬ 
ism.  The  rate  of  decomp,  of  NHgMe  becomes  com¬ 
parable  with  those  of  the  other  two  amines  only  at 
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temp.  100°  higher,  and  E  is  considerably  less,  prob¬ 
ably  ~45  kg.-cal.  The  reaction  is  very  complex, 
and  surface  effects  are  marked.  It  probably  involves 
three  successive  stages,  H2  being  a  product  of  the 
first,  CH4  of  the  second,  and  HCN  of  the  third.  The 
resemblances  between  NMe3  and  NHMe2  on  the  one 
hand,  and  NH2Me  and  NH3  on  the  other,  are  note¬ 
worthy.  F.  J.  G. 

Mechanism  of  oxidation  of  organic  compounds 
with  selenium  dioxide.  IV.  Kinetics  of  oxid¬ 
ation  of  ketones.  N.  N.  Melnikov  and  M.  S. 
Rokitskaja  (J.  Gen.  Chcm.  Russ.,  1938,  8,  1369 — 
1381). — The  velocity  of  oxidation  of  ketones  by  Se02 
rises  with  increasing  enolisation  of  the  ketones,  and 
falls  with  increasing  mol.  wt. ;  for  the  same  mol.  wt. 
it  is  greater  for  n-  than  for  branched-chain  radicals, 
and  greater  for  cyclic  than  for  other  ketones.  In  the 
series  1:2-,  1:3-,  and  1  : 4-dimethylcycZohexanono 
the  velocity  rises  in  the  order  given.  R.  T. 

Application  of  constant  sulphite  solution  to 
the  study  of  the  reaction  between  sulphurous 
acid  and  iodic  acid.  A.  Henderson  and  W.  P. 
McCulloch  (J.C.S.,  1939,  675 — 676). — When  the 
wts.  of  S03"  and  HI03  are  const.,  and  the  total  wt.  of 
solution  ( K )  is  varied,  the  time  of  reaction  (t)  is  given 
by  tjK2  —  aK 2  -f-  bK  -j-  c,  a,  6,  and  c  being  consts. 

F.  J.  G. 

Reactions  in  concentrated  sulphuric  acid. 
XIV.  Decomposition  of  acetylene,  especially  at 
higher  temperatures .  J.  Milbauer  and  L.  Fritsch 
(Chem.  Obzor,  1939,  14,  1 — 5,  25 — 30). — Decomp,  of 
C2H2  in  cone.  H2S04  at  100 — 300°  has  been  studied 
photoeolorimetrically  and  by  measuring  the  S02 
liberated.  The  following  reactions  take  place  at 
room  temp.  :  ?iC0H2  C3llH2rt;  C2?iH2,t->  CH-C-C-C- 
.  .  .  *C:CH  +  H3^;  2C2„H2  ->  nC4  +  2H2  ;  2C2H2 
->  C4  +  2H2.  At  higher  temp,  the  reactions  aro  : 
C4  +  4H2S04  ->  4CO  +  4S02  +  4H20 ;  CO  +  H2S04 
C02  -j-  H20  -j-  S02  m,  H2  -j-  H2S04  2H20  -j-  so2. 

The  relative  effects  on  the  absorption  and  velocity  of 
decomp,  at  higher  temp,  of  C2H2  in  H2S04,  for  which 
HgS04  is  the  most  effective  and  (NH4)2S04  is  a  de¬ 
finite  negative  catalyst,  of  the  reagents  HgS04,  Se02, 
Ag2S04,  Te02,  V205,  Mo03,  CuS04,  Sn(S04)2, 

(NH4)2S04,  and  alkali  sulphates  are  discussed  in  detail. 

F.  R. 

Kinetics  of  esterification  of  normal  fatty  acids. 
R.  A.  Fairclough  and  C.  N.  Hinshelwood  (J.C.S., 
1939,  593 — 600). — Experiments  with  a  mechanical 
model,  in  which  steel  balls  represent  mols.,  suggest 
that  increasing  incompatibility  of  packing  with  the 
solvent  mols.  might  lead  to  an  increase  of  the  no.  of 
collisions  between  solute  mols.  Accordingly  this 
effect  has  been  sought  in  the  esterification  of  long- 
chain  fatty  acids,  which,  in  solution  in  the  alcohol 
and  with  the  undissociated  acid  as  its  own  catalyst, 
is  bimol.  with  respect  to  the  acid.  In  EtOH,  for  a  no. 
of  normal  acids  (from  C2  to  C22),  E  is  approx,  const. 
(14,800 — 15,200  g.-cal.),  whilst  k  decreases  from  C2 
to  C4,  then  increases  with  increasing  chain-length. 
In  cycZohexanol  E  decreases  from  16,600  g.-cal.  for 
C2  to  approx.  15,000  g.-cal.  for  C4  and  higher  acids, 
whilst  k  shows  a  similar  but  smaller  increase.  On 
the  other  hand,  in  the  H-catalysed  reaction  in  MeOH 


E  decreases  from  12,450  for  C2  to  11,600  for  C3,  and 
then  remains  approx,  const.,  k  also  remaining  approx, 
const,  for  acids  with  >3  C.  The  increase  of  k  for  the 
higher  acids  when  the  catalyst  is  the  undissociated 
acid  may  therefore  be  attributed  to  the  increase  of  Z 
as  predicted  from  the  model.  F.  J.  G. 

Kinetics  of  alkaline  hydrolysis  of  some  y-lact- 
ones.  D.  S.  Hegan  and  J.  H.  Wolfenden  (J.C.S., 
1939,  508 — 510). — The  rates  of  hydrolysis  by  NaOH 
of  valerolactone  and  phthalide  in  H20  and  in 
Et0H-H20  mixtures,  and  of  5-aminophthalide  and 
butyrolactono  in  H20,  have  been  determined  at  a  no. 
of  temp.  The  vals.  for  E  range  from  10,800  to 
16,100  g.-cal.,  and  those  for  log  PZ  from  7-46  to  10-54. 
The  plot  of  1  ^JE  against  log  PZ  for  all  of  the  reactions 
is  a  single  straight  line,  the  slope  of  which  is  ~ 
those  found  by  Fairclough  and  Hinshehvood  (A., 
1937,  I,  313)  for  the  alkaline  hydrolysis  of  MeOAc 
and  MeOBz  in  mixed  solvents.  The  work  of  Tasman 
(A.,  1927,  1186)  is  criticised.  F.  J.  G. 

Hydrolysis  of  triphenylmethyl  chloride  in 
dioxan. — See  A.,  1939,  II,  211. 

Entropies  and  energies  of  activation  of  ionic 
reactions.  Kinetics  of  the  alkaline  fading  of 
bromophenol-blue  in  isodielectric  media.  E.  S. 
Amis  and  V.  K.  La  Mer  (J.  Amor.  Chem.  Soc.,  1939, 
61, 905—913). — The  kinetics  of  fading  of  bromophenol- 
blue  in  H20,  MeOH,  and  EtOH  solutions  containing 
0-003 — 0-09N-NaOH  at  5°,  25°,  and  45°  have  been 
investigated.  The  mechanism  of  the  reaction  and 
factors  (e.(/.,  temp.,  ionic  strength,  dielectric  const.) 
influencing  the  entropy  and  energy  of  activation  are 
discussed.  W.  R.  A. 

Ether-like  compounds.  XXIII.  Saponific¬ 
ation  of  the  trichloroacetic  esters.  H.  H.  Palo- 
maa,  E.  J.  Salmi,  and  R.  Korte  (Ber.,  1939,  72, 
[J5],  790 — 797). — The  rates  of  hydrolysis  of  a  no.  of 
esters,  CC13«C02R,  and,  for  comparison,  of  the  acid 
hydrolysis  of  the  Me  and  Et  esters  of  EtC02H  and  of 
PrQC02H,  in  H20  and  in  aq.  dioxan,  have  been 
studied.  The  former  reactions,  which  are  not 
catalysed  by  acid,  are  much  retarded  by  dioxan, 
whilst  the  latter  are  slightly  accelerated  by  dioxan. 
The  temp,  coeffs.  for  10°  in  the  former  reactions  are 
~l-7,  in  agreement  with  vals.  found  for  alkaline 
hydrolysis  and  in  contrast  with  the  vals.  (2*3  for 
ester-like  and  4  for  ether-like  hydrolysis)  found  in 
acid- catalysed  reactions.  A  further  resemblance 
betw  een  the  aq.  saponification  of  the  esters  CC13*C02R 
and  alkaline  saponification  is  seen  in  the  influence  of 
the  alkyl  radicals,  the  rate  decreasing  markedly  in  the 
order  R  =  Me,  Et,  Pra,  Bua.  The  following  have 
been  prepared :  GGl3*G02Buay  b.p.  102 — 103°/17 
mm.,  CCl3-C02-[CH2]3-0Me ,  b.p.  104— 104*5°/10  mm., 
CGl3-C02*[CH2]A‘031e,  b.p.  109-5— 110°/6  mm., 
GCWC02-[GH2}2-Br,  b.p.  97-0— 97-7°/  5  mm., 
CC13'G02-[GH2]3'C19  b.p.  97-0—97-7°/3  mm. 

F.  J.  G. 

Absolute  values  of  the  velocity  constants  in 
the  formation  of  semiquinone.  G.  Kornfeld  (J. 
Chem.  Physics,  1939,  7,  274— 276).— From  the 
mechanism  proposed  previously  (A.,  1939,  II,  153) 
for  the  autoxidation  of  quinol  and  its  homologues  a 
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lower  limit  can  be  calc,  for  the  abs.  val.  of  the  velocity 
co off.  of  the  formation  of  semiquinone  ions  from 
quinone  and  doubly- charged  quinol  ions. 

W.  R.  A. 

Reducing  action  of  ascorbic  acid  on  mercuric 
chloride.  R.  Indovina  and  F.  Manfroi  (Gazzetta, 
1939,  69,  117 — 121). — The  reaction  2HgCl2  + 
C6H806  =  C6HgOc  +  Hg2Cl2  +  2HC1  takes  place 
quantitatively  and  kinetic  measurements  show  that 
it  is  of  the  third  order.  0.  J.  W. 

Velocity  of  dissolution  of  comminuted  sub¬ 
stances.  X.  Dissolution  of  tartaric  acid  and 
sugar  in  water.  W.  Jacek  (Rocz.  Cheru.,  1939, 
19,  243 — 248). — The  velocity  of  dissolution  of  tartaric 
acid  and  sucrose  in  H20  at  17-5 — 21°  has  boon  deter¬ 
mined.  R.  T. 

Active  oxides  and  reactions  of  solids.  CXV. 
Velocity  of  dissolution  of  alumina,  in  relation  to 
its  previous  treatment.  G.  F.  Huttig,  G.  Markus, 
and  E.  Franz  [with  0.  Hnevkovsky]  (Przemysl 
Chem.,  1938,  22,  375 — 3S0). — The  velocity  of  dis¬ 
solution  of  A1203  in  HC1  falls  as  the  temp,  at  which 
it  had  been  heated  rises  (850 — 1100°).  The  debyeo- 
grams  correspond  with  y-Al203  at  850°,  and  with 
admixture  of  a-Al203  at  950°,  whilst  after  6  hr.  at 
1000°  or  1  hr.  at  1100°  only  a-Al203  is  found.  The 
velocity  of  dissolution  curves,  with  varying  pro¬ 
portions  of  A1203  to  acid,  arc  consistent  with  the  view 
that  the  oxides  consist  chiefly  of  sparingly  sol.,  with 
an  admixture  of  readily  sol.,  forms.  R.  T. 

Velocity  of  dissolution  of  aluminium  in  sodium 
hydroxide  solution. — See  B.,  1939,  506. 

Oxidation  of  beryllium  and  of  nickel  at  high 
temperatures.  H.  N.  Terem  (Bull.  Soc.  cliim., 
1939,  [v],  6,  664 — 672). — The  oxidation  of  Ni  powder 
at  850 — 1050°  follows  the  equation  of  Valensi  (A., 
1936,  434)  with  an  energy  of  activation  55,260  g.-cal. 
With  Be  powder  under  the  same  conditions  S -shaped 
curves  of  autocatalytic  type  are  obtained,  the  later 
parts  of  which  can  be  fitted  to  an  equation  of  tho 
Valensi  form,  giving  an  energy  of  activation  41,446 
g.-cal.  F.  J.  G. 

Interchange  reaction  of  the  oxygen  atom 
between  inorganic  anions  and  water.  T.  Titani 
and  K.  Goto  (Bull.  Chem.  Soc.  Japan,  1939, 14,  77 — 
85). — Measurements  with  H„0  containing  180  and 
K2S04,  KN03,  NaC103,  K2C03,  KH2As04,  KH2P04, 
and  KHS04  show  that  the  0  interchange  reaction  is 
catalysed  both  by  H*  and  OH'.  The  mechanism  of 
the  reaction  resembles  that  of  the  saponification  of 
esters  (A.,  193S,  I,  251,  635).  In  acid  solution  and 
at  high  temp,  the  intermediate  formation  of  the 
anhydride  mol.  is  suggested.  D.  F.  R. 

Acid-base  catalysis  in  gas  reactions.  II.  De¬ 
composition  of  various  organic  compounds. 
R.  P.  Bell  and  R.  Le  G.  Burnett  (Trans.  Faradav 
Soc.,  1939,  35,  474— 4S1;  ef.  A.,  1937,  I,  250).— The 
rate  of  decomp,  of  CHMe(OAc)2  and  of  diacetone 
alcohol  (I)  is  not  catalysed  by  HBr,  the  decomp,  of 
(I)  being  also  unaffected  by  NH3  and  piperidine. 
The  thermal  decomp,  of  dioxan  and  of  MeCHO  and 
the  depolymerisation  of  trioxymethylene  (II)  are 
accelerated  by  HC1  and  HBr.  The  rate  of  depoly¬ 


merisation  of  (II)  in  decalin  solution,  catalysed  by 
HBr,  is  of  the  first  order  with  respect  to  both  (II)  and 
HBr,  and  has  a  steric  factor  of  ~10-10.  The  effect  of 
surfaces  and  non-ionising  solvents  on  acid-base  cata¬ 
lysis,  and  the  relative  catalytic  effects  of  HC1  and 
HBr,  are  discussed  theoretically.  J.  W.  S. 

Kinetics  and  mechanism  of  redox  reactions. 
III.  Kinetics  of  oxidation  of  Fen  by  chlorate. 
V.  F.  Stefanovski  and  A.  M.  Zanko  (J.  Gen.  Chem. 
Russ.,  1938,  8,  1717— 1726).— With  high  [H2S04; 
the  velocity  of  oxidation  of  Fen  by  C103'  oc  [C103']  anc. 
[Fe**] ;  the  temp,  coeff.  is  2*73.  In  presence  of 
Os04  catalyst  the  velocity  of  the  reaction  is  expressed 
by  [Fe* *]2[H2S04] [Os04] 6  /[Fe*"]a,  and  in  presence  of 
Feni  by  i£[Fe"]2[H2S04f.  B.  T. 

Effect  of  porphyrin,  cholate,  phosphate,  and 
citrate  on  the  autoxidation  of  linoleic  acid  in 
buffer  solution.  K.  Hinsberg  and  G.  Lahn  (Bio- 
chem.  Z.,  1939,  300,  301—312;  cf.  A.,  1937,  II,  175). 
— In  presence  of  P04'"  buffer  and  Na  cholate  hsemato- 
porphyrin  (I)  inhibits  the  autoxidation  of  linoleic  acid. 
The  effect  is  counteracted  by  C6HJST,  which,  alone, 
has  a  slight  inhibitory  effect.  EtOH  alone  has  no 
inhibitory  effect  but,  in  very  small  amounts,  it  ac¬ 
celerates  the  onset  of  inhibition  by  (I).  When  citrate 
replaces  P04'"  as  buffer  (I)  acts  more  slowly  and 
C5H5N  alone  stimulates  the  autoxidation.  In  the 
absence  of  cholate  the  effect  of  (I)  is  less  and  the  max. 
is  sooner  attained.  When  no  buffer  is  present  the 
autoxidation  is  not  affected  by  (I)  or  by  C5H6N  but 
is  stimulated  when  both  are  added  together  and  is 
very  greatly  accelerated  by  EtOH.  In  presence  of 
P04'"  and  cholate  the  autoxidation  is  scarcely  affected 
by  hsemin  or  by  C5H5N  but  is  inhibited  by  C5H5N  + 
hsemin.  C5H5N  +  hsemin  has  less  effect  when  cholate 
is  absent  and  very  little  effect  when  buffer  is  also 
absent.  When  citrate  replaces  P04'"  as  buffer  and 
cholate  is  present,  inhibition  of  the  autoxidation  by 
hsemin  is  increased  by  adding  C5H5N  ;  in  the  absence 
of  cholate  the  effects  are  less  pronounced.  Possibly 
C5H5N  and  (I)  yield  a  complex  having  catalytic  pro¬ 
perties  different  from  those  of  (I).  The  oxidation- 
reduction  potential  of  hsemin  is  altered  when  it  is 
converted  into  hscmin-C5H5N  complex.  W.  McC. 

Autoxidation  of  linoleic  acid  in  presence  of 
porphyrins.  K.  Hinsberg  and  H.  Nowakowski 
(Biochem.  Z.,  1939,  300,  313— 324).— During  the 
autoxidation,  in  presence  of  Na  cholate,  the  total  02 
uptake  is  greater  in  P04'"  than  in  citrate  buffer  but 
the  accompanying  fall  in  pn  is  greater  in  citrate  than 
in  P04"'  buffer  and  the  period  of  induction  is  longer. 
The  min.  amounts  of  coproporphyrin-III,  proto-, 
deutero-,  and  Tsouro -porphyrin  which  inhibit  the 
autoxidation  of  0*84  g.  of  the  acid  in  P04'"  buffer  are 
~0*05,  0*05,  0*14,  0*05  mg.  the  corresponding  vals. 
in  citrate  buffer  being  ~0*05,  0*007,  0*04,  and  0*05 
mg.  The  total  02  uptake  is  the  same  with  all  the 
porphyrins.  When  equal  M'ts.  of  the  porphyrins 
are  used,  the  degree  of  inhibition,  as  measured  by  the 
length  of  the  induction  period,  decreases  in  the  order 
hsemato-,  proto-,  deutero-,  copro-,  and  isouro-por- 
phyrin.  C5H5N  counteracts  the  effect  of  the  por¬ 
phyrins.  W.  McC. 
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Organic  catalysts.  Synthetic  carboxylases. — 
See  A.,  1939,  II,  283. 

Influence  of  ketones  on  the  Cannizzaro- 
Tischtschenko  reaction.— See  A.,  1939,  II,  244. 

Velocity  of  hydrogenation  of  isomeric  olefines. 
S.  P.  Lagerev  and  M.  M.  Abramov  (J.  Gen.  Chem. 
Russ.,  1938,  8,  1682 — 1684). — The  velocity  of  hy¬ 
drogenation  (Pt-black  catalyst)  of  CHMelCHPr®, 
CHMe!CHPr^,  and  CMeolCMe0  falls  in  the  order  given. 

R.  T. 

Copper-nickel  catalyst  for  hydrogenation  of 
fats. — See  B,,  1939,  512. 

Correlation  of  adsorption  and  catalytic  activ¬ 
ity.  I.  Hydrogen  adsorption  on  zinc-chrom¬ 
ium  catalysts.  E.  Rumford  (J.  Roy.  Tech.  Coll., 
1939,  4,  427 — 440). — The  relation  between  adsorp¬ 
tion  and  catalytic  acitivity  is  discussed.  Catalytic 
mixtures  of  ZnO  and  Cr03  in  different  proportions 
are  first  reduced  by  heating  in  MeOH  vapour  and 
then  their  adsorption  of  H2  is  measured.  The  vari¬ 
ation  of  catalytic  acitivity  and  adsorption  with  temp, 
is  also  studied.  T.  H.  G. 

Catalytic  exchange  of  hydrogen.  C.  Horrex, 
R.  K.  Greeniialgh,  and  M.  Polanyi  (Trans.  Faraday 
Soc.,  1939,  35,  511 — 520). — The  interchange  of  H  and 
D  atoms  between  H2  and  H20,  q/dohexano  (I),  iso - 
C5H12  (II),  C6H6,  and  HC1  on  a  Pt  catalyst  has  been 
studied  at  40 — 105°.  C6H6  exchanges  more  rapidly 
with  H2  than  do  (I)  and  (II),  but  the  exchanges  with 
HoO  proceed  at  equal  rates.  This  is  attributed  to  the 
fact  that  C6H6  is  attacked  chemically  by  H2  but  not 
by  H20.  (I)  and  (II)  exchange  with  H20  more 

rapidly  than  with  II2  gas,  but  exchange  with  one 
another  less  rapidly.  (I)  also  exchanges  less  rapidly 
with  HC1.  The  conversion  of  para- H,  and  the  ex¬ 
changes  between  H2  and  H20  or  HC1  in  presence  of 
hydrocarbons,  proceed  much  more  rapidly  than  the 
exchanges  with  the  hydrocarbon  mols.  J.  W.  S. 

Catalytic  exchange  of  deuterium  and  hydro¬ 
gen  in  hydrocarbons.  S.  R.  Craxford,  G.  H. 
Twigg,  and  E.  K.  Rideal  (Nature,  1939,  143,  472 — 
473). — The  primary  act  in  the  catalytic  exchange 
between  D2  and  olefines  is  the  addition  and  not  the 
loss  of  a  H  atom  (cf.  A.,  1939,  I,  270).  With  satur¬ 
ated  hydrocarbons,  catalytic  exchange,  degradation, 
and  dehydrogenation  all  appear  to  involve  H  in  the 
chemisorption  process.  L.  S.  T. 

Organic  catalysts  for  removal  of  carbon 
monoxide  from  formamide. — See  A.,  1939,  II,  249. 

Genesis  of  skeleton  [hydrogenation]  catalysts. 
—See  B.,  1939,  513. 

Retarding  action  of  addition  of  hexamethyl¬ 
enetetramine  [on  dissolution  of  aluminium]. — 
See  B.,  1939,  506. 

Contact  sulphuric  acid  manufacture .  Chrom¬ 
ium  oxide  catalyst. — See  B.,  1939,  478. 

Synthesis  of  paraffins  from  carbon  monoxide 
and  hydrogen  on  cobalt  catalysts. — See  B.}  1939. 
462. 

Copper-zinc-chromium  methyl  alcohol  cata¬ 
lyst.— See  B.,  1939,  462. 


Nickel,  cadmium,  and  lead  sulphides  as  cata¬ 
lysts  in  the  vapour-phase  reduction  of  nitro¬ 
benzene. — See  B.,  1939,  463. 

Catalysts  for  hydrogenation  of  coal. — See  B., 
1939,  454. 

Electrolytic  formation  of  persulphate.  V. 
With  alternating  current  superimposed  on  direct 
current.  R.  Matsuda  and  T.  Nishimori  (Bull. 
Chem.  Soc.  Japan,  1939,  14,  72 — 77;  cf.  A.,  1936, 
436 ;  1937,  I,  37,  525,  626). — In  the  electrolysis  of 
10n-H2SO4  with  0T  amp.  a.c.  superimposed,  a  greater 
d.c.  current  efficiency  is  obtained  by  using  a  dia¬ 
phragm.  The  efficiency  is  increased  by  replacing  the 
H2S04  by  small  amounts  of  K2S04  >  (NH4)2S04  > 
Na2S04;  it  is  also  increased  by  increasing  [S04]  but 
to  a  smaller  extent  than  with  d.c.  alone.  Variation 
of  the  a.c.  has  little  effect.  D.  F.  R. 

Separation  of  the  two  phosphides  of  vanadium 
by  electrolysis  of  fused  mixtures.  M.  Chexe 
(Compt.  rend.,  1939,  208,  1144 — 1146). — Using  a 
melt  of  V205  in  alkali  phosphates  (with  suitable 
amounts  of  metal  halides)  as  electrolyte,  cryst.  V 
phosphides  are  obtained  but  their  separation  from 
the  phosphates  is  difficult.  The  best  results  are 
obtained  with  the  following  electrolytes  :  HP03  + 
TVV205  +  MgCl2  +  2LiCl  at  800°  (I),  HP03  +  AV205 
+  2MgCl2  +  LiCl  at  850°  (II),  Li'P04  +\vfa>6  + 
2LiF  at  900°  (III),  and  Li3P04  +  ^V2Ob  +  LiF  + 
MgF2  at  900°  (IV).  The  melts  are  electrolysed  in  a 
C  crucible  (cathode)  with  a  C  anode,  and  the  product 
yields  the  phosphides  on  treatment  with  warm  dil. 
HC1  (phosphides  insol.).  (I)  and  (II)  yield  PV  whilst 
(III)  and  (IV)  yield  PV2.  Both  form  metallic  needles, 
<P  4-0  (PV)  and  4-5  (PV2).  They  are  acid-resisting, 
but  are  decomposed  by  alkalis  and  alkali  salts  in  the 
fused  state,  W.  R.  A. 

Electrolytic  formation  of  bismuth  peroxide. 
M.  Haissixsky  and  A.  Sani£levici  (J.  Chim.  phys., 
1939,  36,  54 — 61). — Anodic  deposition  of  Bi02 
occurs  on  electrolysis  of  Bi(N03)3  in  aq.  K2  tartrate 
or  in  aq.  HN03  using  a  Pt  anode  and  a  Pt  or  Au 
cathode.  During  electrolysis  in  tartrate  solution  the 
initial  deposit  redissolves  and  in  aq.  HN03  a  period 
of  induction  generally  elapses  before  deposition. 
The  period  of  induction  and  speed  of  deposition  cc 
c.d.,  acidity  of  solution,  and  [Bi*“],  the  optimum 
conditions  being  :  c.d.  2-5 — 3  ma.  per  sq.  cm.  using 
1*5  mg.  of  Bi(N03)3  per  c.e.  of  20%  HN03,  temp. 
>20°.  Bi02  is  not  formed  in  a  primary  electrolytic 
reaction  but  probably  arises  from  the  action  of 
liberated  03.  F.  H. 

Bright  electrodeposition  of  cobalt. — See  B., 
1939,  507. 

Anodic  dissolution  of  alloys. — See  B.,  1939,  507. 

Analogies  between  electrolytic  and  chemical 
methods  of  reduction.  Experiments  with  sorbic 
acid. — See  A.,  1939,  II,  241. 

Electrochemical  reduction  of  sugars.— See  B., 
1939,  537. 

Electrolytic  preparation  of  5 : 7-di-iodo-8- 
quinolinol— See  B.,  1939,  463. 
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Effect  of  X-rays  on  water.  C.  Piffault  (Compt. 
rend.  Soc.  Biol.,  1939,  130,  43 — 44). — H202,  with 
simultaneous  production  of  H2,  is  formed  in  H20 
during  intensive  X- irradiation.  H.  G.  R. 

Decomposition  of  steam  by  X-rays.  P.  Gun¬ 
ther  and  (Frl.)  L.  Holzapfel  (Z.  physikal.  Chem., 
1939,  42,  B,  346 — 358). — A  detailed  account  of  work 
already  noted  (A.,  1939,  I,  88).  W.  R.  A. 

Source  of  cadmium  resonance  radiation  of 
high  intensity.  Cadmium-photosensitised  re¬ 
action  of  hydrogen  and  ethylene.  E.  W.  R. 
Steacie  and  R.  Potvin  (Canad.  J.  Res.,  1938, 16,  B, 
337 — 340). — The  Cd  lamp  described,  similar  in 
construction  to  a  high-voltage  Hg  lamp,  gives  strong 
emission  of  the  Cd  3261  a.  lino,  whilst  the  3404,  3466, 
and  3612  a.  lines  are  relatively  weaker  and  the 
228S  A.  lino  is  entirely  filtered  out.  In  3261  a. 
radiation  and  in  the  presence  of  Cd  vapour,  polymeris¬ 
ation  of  C2H4  occurs  in  C2H4-H2  mixtures,  but  not 
in  pure  C2H4.  In  mixtures  of  high  [C2H4]  the  rate  of 
reaction  is  approx,  oc  the  partial  pressuro  of  H2. 
The  mechanism  of  the  activation  of  the  C2H4  mols.  is 
discussed.  J.  W.  S. 

Photo-oxidation  of  nitrite  ion  by  bromine. 
A.  E.  Callow,  R.  0.  Griffith,  and  A.  McKeown 
(Trans.  Faraday  Soc.,  1939,  35,  559 — 568;  cf.  A., 
1939,  I,  31). — The  photochemical  reaction  between 
Br  and  N(V  in  presence  of  a  largo  excess  of  B r'  has 
been  studied  at  0°  and  10°  with  XX  436  and  365  mg. 
The  quantum  yield  is  —0*2  and  nearly  independent 
of  experimental  conditions,  so  that  it  probably 
represents  the  efficiency  of  photo -dissociation  of  Br3'. 
The  results  suggest  that  the  rate  is  determined  entirely 
by  the  rate  of  primary  production  of  Br  atoms.  The 
presence  of  traces  of  N02'  reduces  the  quantum  yield 
of  the  Br-oxalate  photo- reaction  nearly  to  tho  val. 
for  tho  Br-N(V  reaction.  An  explanation  is  offered. 

F.  L.  U. 

Theory  of  the  Schwarzschild  effect,  (a)  Kienle. 
(b)  A.  Naratii  (Z.  wiss.  Phot.,  193S,  37,  282 — 283, 
283;  cf.  Narath,  A.,  1938,  I,  631). — Polemical. 

J.  L. 

Latent  image  formation  at  low  temperatures. 
W.  F.  Berg  (Trans.  Faraday  Soc.,  1939,  35,  445 — 
458;  cf.  A.,  1939,  I,  89). — Measurements  at  20°,  90°, 
and  293°  k.  indicate  that  changes  in  light  absorption 
account  for  only  a  small  fraction  of  the  loss  in 
sensitivity  of  photographic  emulsions  at  lovr  temp. 
The  results  support  the  vievr  that  ionic  movements 
are  essential  to  formation  of  the  latent  image  (Gurney 
and  Mott,  A.,  1938,  I,  260).  It  is  suggested  that  the 
low  temp,  causes  trapping  of  electrons,  mainly  in  the 
lattice  but  also  to  some  extent  in  the  sensitivity 
specks,  and  that  these  electrons  recombine  with  Br 
atoms  when  the  material  becomes  warm. 

J.  W.  S. 

Photochemical  changes  in  manganese  glasses. 
— See  B.,  1939,  483. 

Influence  of  nitric  oxide  on  the  photo-decom¬ 
position  of  methyl  iodide.  T.  Iredale  (Trans. 
Faraday  Soc.,  1939,  35,  458—463;  cf.  A.,  1937,  I, 
370), — The  quantum  yield  of  I  produced  by  irradiating 
Mel  with  a  Hg- vapour  lamp  is  increased  greatly  by 


the  presence  of  NO.  It  is  considered  that  the  NO 
unites  with  the  Me  radical  produced,  forming  MeNO, 
and  theroby  prevents  the  reproduction  of  Mel.  A 
kinetic  equation  is  derived  to  explain  the  results. 

J.  W.  S. 

Photolysis  of  aldehydes  and  ketones  in  pres¬ 
ence  of  iodine  vapour.  E.  Gorin  (J.  Chem. 
Physics,  1939,  7, 256— 264).— The  photolysis  of  COMe2 
takes  place  through  a  free  radical  mechanism  in¬ 
volving  primarily  the  splitting  off  of  a  Me  radical. 
Using  unfiltered  Hg  radiation  the  efficiency  (*/])  is  1  and 
only  a  trace  of  CO  is  detected.  With  X  =  3130  a. 
t }  is  slightly  <  1  due  to  inactivation  of  excited  COMc2 
mols.  by  collision.  The  following  scheme  for  the 
chain  photolysis  of  CH20  is  proposed  in  preference 
to  that  of  Akeroyd  and  Norrish  (cf.  A.,  1936,  1077)  : 
CH,0  +  to  H  +  HCO,  HCO  ->  H  +  CO,  H  + 
CH^O-^Ho  +  H  +  CO,  H  +  HCO->H2  +  CO,  and 
H  +  H  H2.  In  the  photolysis  of  COMeEt,  tho 
primary  reaction  consists  in  tho  splitting  off  of  a  Me 
or  Et  radical.  W.  R.  A. 

Photolysis  of  acetyl  bromide.  D.  H.  Etzler 
and  G.  K.  Rollefson  (J.  Amer.  Chem.  Soc.,  1939,  61, 
800 — 806). — The  photolysis  of  AcBr  has  been  in¬ 
vestigated  at  2537  and  2652  a.  No  significant 
change  in  the  efficiency  (~0*5)  at  the  two  XX  has  been 
observed.  The  products  are  CO,  CH4,  Br2,  MoBr, 
and  C2H4Br2,  and  a  pressure  increase  of  100%  is 
observed.  The  photodecomp,  therefore  probably 
proceeds  by  way  of  a  combination  of  CH3#COBr  ->■ 
CH3Br  +  CO  with  4CH3-COBr  ->  Br2  +  4CO  +  2CH4  + 
C2H4Br2  or  4CH3*COBr  4CO  +  2CH2Br2  +  2CH4. 
In  presence  of  NO,  the  pressure  increase  is  less  and 
finally  becomes  a  pressure  decrease.  This  decrease  is 
due  to  pptn.  of  RNO  (R  =  Me,  Ac,  Br). 

W.  R.  A. 

Photochemical  decomposition  of  aromatic 
ketones  :  the  phenyl  radical. — See  A.,  1939,  II, 
266. 

Photochemical  bromination  of  irans-dichloro- 
ethylene  and  the  bromine-sensitised  photode¬ 
composition  of  dichlorodibromoethane.  K.  L. 
Muller  and  H.  J.  Schumacher  (Z.  physikal.  Chem., 
1939,  42,  B,  327 — 345). — The  photochemical  form¬ 
ation  and  Br-sensitised  decomp,  of  (CHClBr)2  has 
been  investigated,  using  light  of  X  546  mg.,  at  different 
pressures  and  at  temp,  between  90°  and  130°.  The 
influences  of  [(CHC1)2],  [Br],  light  intensity,  pressure, 
and  temp,  on  tho  velocity  of  formation  have  been 
studied.  Reaction  mechanisms  and  quantum  yields 
are  given  and  activation  energies  of  the  reactions 
involved  have  been  computed.  The  heat  of  reaction 
for  tho  addition  of  Br  to  (CHC1)2  is  17*3  kg. -cal,,  and 
the  molar  heat  of  vaporisation  of  (CHClBr)2  is  11*1 
kg.-cal.  —  W.  R.  A. 

Photochemical  reaction  between  chlorine  and 
trichlorobromome thane.  H.  J.  Schumacher  (Z. 
physikal.  Chem.,  1939,  42,  B,  324 — 326). — An 
alternative  mechanism  to  that  proposed  by  Vesper 
and  Rollefson  (A.,  1934,  976)  is  postulated.  This 
mechanism  does  not  involve  Cl3  formation  and 
requires  for  CC14  formation  :  (i)  Cl2  +  /iv  =  Cl  +C1 ; 
(ii)  Cl  +  CCLBr  =  CC13  +  BrCl;  (iii)  CC13.+  Cl2  = 
CC14  +  Cl.  W.  R.  A. 
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Photochemical  oxidation  of  trichlorobromo- 
methane  sensitised  by  bromine  and  by  chlorine. 
W.  Franke  and  H.  J.  Schumacher  (Z.  physikal. 
Chem.,  1939,  42,  B,  297 — 323).— The  kinetics  of  the 
Br-  and  Cl2- sensitised  photo-oxidation  of  CCl3Br  at 
between  313  and  436  mj*.  have  beon  investigated  in 
the  gas  phase.  The  relationship  between  tho  reaction 
velocity  and  [CCl3Br],  the  influences  of  light  intensity, 
of  [Br]  or  [Cl2],  of  [02],  of  reaction  products,  and  of 
total  pressure,  temp.  coefFs.,  and  quantum  yields  have 
been  studied.  Velocity  equations  and  chain  mech¬ 
anisms  are  given  for  both  reactions.  W.  R.  A. 

Quantum  efficiency  of  photosynthesis.  F.  R. 
Rieke  (J.  Chem.  Physics,  1939,  7,  238 — 244). — 
Repetition  of  the  experiments  of  Warburg  and 
Negelein  (cf.  A.,  1923,  i,  718)  on  the  photosynthesis 
in  suspensions  of  unicellular  green  algse  yields  a  max. 
quantum  efficiency  of  1/4*22  for  tho  yellow  Hg  line 
in  good  agreement  with  their  val.  of  1  /4*4  for  tho  same 
radiation.  W.  R.  A. 

Hydrogen-bromine  reaction  under  the  influ¬ 
ence  of  a-particles  from  radon.  E.  F.  Ogg  (J. 
Physical  Chem.,  1939,  43,  399 — 406). — The  reaction 
between  H2  and  Br  under  tho  influence  of  a-particles 
from  Rn  has  beon  studied  at  40 — 300°  by  determin¬ 
ation  of  the  increase  of  tho  HBr  produced  as  compared 
with  the  pure  thermal  reaction.  The  average  temp, 
coeff.  at  40 — 192°  of  tho  reaction  induced  by  a- 
particlcs  is  1*07  per  10°.  The  apparent  velocity  of 
the  reaction  decreases  at  >  200°  owing  to  tho  decomp, 
of  HBr  formed  thermally.  Tho  no.  of  HBr  mols. 
formed  per  ion  pair  (MjN)  is  >2,  so  it  is  inferred  that 
reaction  does  not  proceed  by  a  clustering  mechanism. 
For  the  decomp,  of  HBr  by  a-particles  at  ~30°, 
MjN  is  ~3.  Evidence  is  obtained  that  during  HBr 
synthesis  at  35°  M  jN  cc  tho  amount  of  Rn  decomposed 

J.  W.  S. 

Preparation  of  pure  neon. — See  B.,  1939,  480. 

Heavy  water.  G.  Kilde  (Dansk  Tidsskr.  Farm., 
1939,  13,  69 — 92). — A  review  of  the  chemistry  of  D. 

M.  H.  M.  A. 

Separation  of  isotopes  by  fractional  distillation 
of  water. — See  B.,  1939,  449. 

Preparation  of  sodium  hexametaphosphate. — 
See  B.,  1939,  478. 

Influence  of  cations  in  aqueous  solution  on 
the  growth  of  crystals.  T.  Yamamoto  (Sci.  Papers 
Inst.  Phys.  Chem.  Res.  Tokyo,  1939,  35,  228 — 289). — 
Cations  influence  the  growth  of  crystals  of  the 
alkali  halides  more  than  do  anions  in  leading  to  the 
production  of  large  transparent  crystals  instead  of  the 
small  opaque  crystals  obtained  from  pure  solutions. 
The  influence  of  36  cations  on  the  form,  growth  rate, 
and  transparency  of  crystals  of  Na,  K,  Rb,  Cs,  Li,  and 
NH4  chlorides,  KBr,  KI,  K2S04,  and  KC103  is 
discussed,  photomicrographs  being  given.  The  ex¬ 
tent  of  contamination  of  crystals  by  Cd,  Pb,  Bi,  Mn, 
Cr,  Co,  and  Ni  is  determined.  Cations  which  exert 
a  catalytic  effect  on  crystal  growth  stabilise  super¬ 
saturated  solutions  of  such  crystals.  The  methods  of 
growth  and  their  influence  on  the  appearance  of 
crystals  are  discussed.  F.  H. 


Preparation  and  concentration  of  radioactive 
gold.  V.  Majer  (Chem.  Listy,  1939,  33,  130 — 
132). — Na3[Au(S203)2]  is  bombarded  with  thermal 
neutrons  from  a  Rn  +  Bo  source,  to  yield  198Au. 
The  product  is  shaken  with  Hg,  which  preferentially 
absorbs  198Au  (8-fold  eoncn.).  Alternatively,  alkaline 
aq.  NaAu02  is  activated  as  above,  when  198Au  is  cone, 
on  the  ppt.  forming.  R.  T. 

Neutral  and  basic  beryllium  carbonates.  G. 
Venturello  (Gazzetta,  1939,  69,  73 — 86). — A 

thermal  and  X-ray  study  of  various  basic  Be  carbonate 
preps,  shows  that  these  substances  have  not  a  definite 
composition.  BeC03,4H20  has  a  hexagonal  structure 
with  a  5*12,  c  15*77  a.  0.  J.  W. 


Reactions  in  the  solid  state  at  high  temper¬ 
atures.  XXII.  Intermediate  states  which  occur 
in  the  formation  of  magnesium  titanate  from 
magnesium  oxide  and  titanium  dioxide  in  the 
solid  state.  W.  Jander  and  G.  Leuthner  (Z. 
anorg.  Chem.,  1939,  241,  57 — 75). — Mixtures  of  MgO 
and  Ti02  (rutilo  modification)  were  heated  to  various 
temp.,  and  the  products  studied  by  means  of  X-rays, 
and  with  respect  to  their  rate  of  dissolution  in  various 
reagents,  catalytic  activity  for  the  combustion  of  CO 
and  the  decomp,  of  N20,  and  sorptivo  power  for  H20 
vapour  and  for  dissolved  dyes.  For  temp,  of  ignition 
increasing  up  to  400°  the  sorptivo  power  decreases  and 
the  catalytic  activity  and  rate  of  dissolution  incroaso 
slightly.  Thereafter  the  sorptive  power,  catalytic 
activity,  and  rate  of  dissolution  all  increase  rapidly 
with  rising  temp,  of  ignition  to  a  max.  for  products 
heated  at  approx.  550°,  and  then  decrease  again  to  a 
min.  at  ignition  temp,  of  700 — 800°,  the  sorptive  and, 
catalytic  powrers  showing  a  further  max.  for  products 
heated  at  approx.  950°.  The  combination  of  MgO 
and  Ti02  is  very  slowr ;  it  becomes  chemically  detect¬ 
able  in  6  hr.  at  700°.  The  first  X-ray  lines  of  MgTi03 
appear  at  800°,  but  combination  is  still  incomplete 
after  6  hr.  at  1200°.  Tho  intermediate  stage  at  550° 
corresponds  with  penetration  of  the  Ti02  surface  by 
individual  MgO  mols.,  giving  a  disrupted  and  highly 
active  surface,  wrhich  on  further  heating  becomes 
consolidated  by  incipient  combination.  Tho  second 
max.  of  surface  activity  for  ignition  temp,  of  approx. 
950°  may  represent  a  similar  disruption  of  tho  newly - 
formed  MgTi03  surface  by  penetration  of  MgO  or  Ti02 
mols.  (present  in  excess  as  combination  is  not  com¬ 
plete),  this  being  a  first  stage  in  tho  formation  of 
Mg2Ti04  or  of  MgTi205,  or  it  may,  since  combination  is 
so  slow,  merely  represent  the  increase  in  amount  of 
freshly- formed,  and  so  highly  active,  MgTi03  surface. 

F.  J.  G. 

Reaction  of  zinc  salts  with  alkalis.  A.  I. 
Nikuraschin  (J.  Gen.  Chem.  Russ.,  1938,  8,  1454 — ■ 
1464). — Potentiometric  study  showud  that  the  reac¬ 
tions  taking  place  during  progressive  addition  of  alkali 
are :  ZnCl2  or  ZnS04  ->  ZnCLj,3Zn(OH)2  or 

ZnS04,3Zn(0H)2  ->  Zn(OH)2.  The  curves  for  direct 
and  back  titration  do  not  coincide,  owing  to  the  slow¬ 
ness  of  the  reaction  ZnS04,3Zn(0H)2  +  20H' 
4Zn(OH)2  -f-  SO/'.  When  ZnCL>  is  added  to  cone. 
NaOH,  the  first  product  is  Na2Zn02,  which  with 
further  ZnCl2  gives  Zn(OH)2,  and  this  reacts  vrith 
Na2Zn02  to  yield  insol.  NaHZn02.  R.  T. 
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Alunite.  VI.  Y.  Asada  (Bull.  Inst.  Phys.  Chem. 
Res.  Japan,  1938,  17,  1300 — 1368). — The  thermal 
decornp.  of  K2S04,A12(S04)3,24H20  and  of  A12(S04)3 
has  been  investigated.  A.  J.  M. 

Precipitation  of  hydroxides  and  related  pheno¬ 
mena.  T.  Katstjrai  (Sci.  Papers  Inst.  Phys.  Chem. 
Res.  Tokyo,  1939,  35,  191 — 227). — The  progress  of 
hydrolysis  of  A1C13,  MnCl2,  NiCI2,  CoCl2,  CrCl3,  and 
Pb(N03)2  at  temp.  >10CTo  during  autoclaving  was 
followed- nephelometrically,  an  expression  relating 
concn.  of  colloid  with  turbidity  being  deduced.  X- 
Ray  analyses  of  the  product  of  hydrolysis  obtained  on 
heating  aq.  FeCl3  at  120 — 180°  and  of  Fe(OH)3 
dehydrated  by  ageing  or  by  heating  at  100°  show  the 
structures  to  be  identical  with  that  of  haematite. 
Hydrolysis  of  FcC13,  A1C13,  and  CrCl3  is  retarded  by 
NaCl  or  BaCl2.  Nephelometric  and  photometric 
studies  during  the  addition  of  aq.  NH3  to  aq.  FeCl3 
show”  that  for  X  6150  A.  the  light  absorption  follow's 
the  Lambert-Beer  law  with  respect  to  [NH3]  up 
to  a  max.  turbidity.  The  different  properties  of  the 
hydroxide  pptd.  from  a  mixture  of  Fe'*  and  Fe*** 
according  to  the  method  of  prep,  are  described.  A 
hydrosol  of  Fe304  is  prepared  by  means  of  ultrasonic 
waves.  Autoclaving  of  gels  is  used  to  prepare  arti¬ 
ficially  the  minerals  northupite  (MgC03,Na2C03,NaCl) 
and  tychite  (2MgC03,2Na2C03,Na2S04).  The  decomp, 
of  solutions  of  K3Fe(CN)6  and  K4Fe(CN)6  and  the 
coagulation  of  Fe(CN)6"",  Ag  halide,  and  As2S3  sols 
above  100°  have  been  studied.  Solid  salts  wrhich  on 
grinding  together  give  gels  are  tabulated  and  their 
properties  discussed.  F.  H, 

Light  of  combustion  of  metals  and  alloys.  II. 
J.  A.  M.  van  Liempt  and  J.  A.  de  Vrlend  (Rec.  trav. 
chirn.,  1939,  58,  423 — 432). — Previous  work  (cf.  A., 
1937, 1,  195)  has  been  extended  to  tho  examination  of 
Tk,  Ti,  Al-Zr,  Al-Mg-Zr,  Al-Ti,  Al-Ca,  and  Al-Li. 
The  system  of  expressing  light  intensity  is  discussed 
and  compared  with  tho  German  system.  C.  R.  H. 

Ammoniates  of  gallium  and  indium  trifluor¬ 
ides.  W.  Klemm  and  H.  Kilian  (Z.  anorg.  Chem., 
1939,  241,  93 — 96). — By  extraction  of  GaF3,3H20  and 
InF3,3n20  with  liquid  NH3,  the  Iriammoniates 
GaF3,3NH3  and  InF3,3NH3  have  been  obtained. 
They  take  up  no  further  NH3  at  —78°,  but  their 
dissociation  isothermals  indicate  the  existence  of 
diammoniates.  F.  J.  G. 

Dimethylphosphates  of  the  rare-earth  metals. 
J.  K.  Marsh  (J.C.S.,  1939,  554—558 ;  cf.  A.,  1935, 
ISO). — Solubility  data  for  the  dimethylphosphates  of 
Gd,  Tb,  Dy,  Y,  Er,  and  Yb  are  given.  The  solubili¬ 
ties  decrease  markedly  with  increasing  temp.,  and 
differ  widely  from  one  earth  to  tho  next,  decreasing 
with  increase  in  at.  no.,  especially  in  the  Y  group,  and 
this  affords  a  valuable  method  of  purification.  Details 
of  the  purification  of  Tb,  Dy,  and  Ho  are  given. 

F.  J.  G. 

Separation  and  purification  of  samarium  from 
mixtures  of  the  rare  earths  by  reduction  to 
samarium  (-II)  chloride.  A.  Brukl  (Angew. 
Chem.,  1939,  52,  151— 154).— Tho  anhyd.  EtOH 
solution  of  the  rare-earth  chlorides  is  shaken  with  Ca 
amalgam  in  absence  of  air,  and  the  ppt.  of  SmC^ 


separated  by  centrifuging.  Ca  amalgam  is  con¬ 
veniently  obtained  by  direct  union  under  60  atm. 
pressure.  F.  J.  G. 

Acidic  nature  and  methylation  of  graphitic 
oxide.  U.  Hofimann  and  R.  Holst  (Ber.,  1939, 
72,  [B],  754 — 771). — After  the  most  thorough  oxid¬ 
ation,  the  limiting  ratio  of  0  to  C  (after  drying)  in 
graphitic  oxide  is  1  :  2-2  (approx.).  Determination  of 
replaceable  H  with  alkali  hydroxide  gives  results 
those  obtained  by  tho  use  of  acetates,  the  former 
corresponding  with  H :  C  ~  1  : 8.  Methylation  by 
means  of  MeOH  ±  HC1  on  the  one  hand  and  CH2N2  on 
the  other  gives  results  of  the  same  order  as  arc  found 
with  acetates  and  with  alkalis  respectively.  On  dry¬ 
ing,  the  results  with  MeOH  ±  HC1  are  unchanged, 
even  w±en  the  distance  between  the  layer-planes  is  too 
small  for  penetration  by  the  reagents,  whereas  those 
with  CH2N2  diminish.  From  those  results  it  follows 
that  most  of  the  C  atoms  are  attached  to  0  atoms  by 
their  fourth  valencies,  probably  so  as  to  form  ethylene- 
oxide  rings,  whilst  some  of  them  carry  OH  groups,  of 
phenolic  character,  capable  of  reacting  with  CH^No 
and  with  alkali  hydroxide,  but  not  with  MeOH  ±  HC1 
or  with  OAc',  and  these  on  drying  lose  H20,  forming 
the  ethylene- oxide  ring.  In  addition,  C  atoms  at  the 
edges  of  tho  layer-planes,  including  the  internal  edges 
of  “  holes/’  carry  C02H  groups  which  can  react  with 
OAc'  and  with  MeOH  ±  HC1.  F.  J.  G. 

Preparation  of  carbon  disulphide  from  meth¬ 
ane  and  hydrogen  sulphide. — See  B.,  1939,  462. 

Preparation  of  pure  metals  of  the  titanium 
group  by  thermal  decomposition  of  their  iodides. 
V.  Titanium.  J.  D,  Fast  (Z.  anorg.  Chem.,  1939, 
241,  42 — 56).— Working  details  for  the  prep,  of  crude 
Ti  by  reduction  of  Na2TiFp,  or  of  TiCl4  with  Na,  and  for 
its  conversion  into  rods  of  pure  Ti  by  decomp,  of  the 
iodide  vapour  on  a  hot  W  filament,  are  given.  Pure 
Ti  has  a  high  ductility  which  is  much  impaired  by 
traces  of  0  or  N,  but  not  by  traces  of  other  elements. 
It  has  p  4*507 ±0-005,  m.p.  1725°±10°,  r  4-2  x  10“5 
O.  per  cm.  with  a  temp.  coeff.  0*00546,  and  coeff.  of 
linear  expansion  82  X  10“ 7.  F.  J.  G. 

Atmospheric  oxidation  of  metals  and  alloys 
at  different  temperatures  by  electron-diffraction. 
M.  Botjnd  and  D.  A.  Richards  (Proe.  Physical  Soc., 
1939,  51,  256 — 266). — At  room  temp,  no  change 
ascribable  to  the  formation  of  an  oxide  film  in  the  case 
of  Sn,  Sb,  Pb,  Au,  Zn,  and  A1  wras  found.  Cu,  Fe,  and 
Cd  gave  rings  due  to  oxides.  Ag  gave  extra  rings  due 
to  AgS.  Bi  gave  a  band  in  the  pattern  on  exposuro  to 
air  probably  due  to  a  thin  film  of  oxide.  At  high 
temp,  films  of  SnO,  Sb203,  Cu20,  CuO,  Fo203,  CdO, 
NiO,  ZnO,  and  Bi203  w*ere  found.  N.  M.  B. 

New  class  of  ammines.  Complex  thiostann- 
ates.  G.  Spacu  and  A.  Pop  (Bull.  Acad.  Sci. 
Roumaine,  1939,  21,  52 — 61). — The  prep,  of  the 
following  confounds  is  described:  Na4SnS4,10Ho0 ; 
[Ni  on3][SnS3] ;  [Co  en3]4[SnS4]3,15Ho0  ; 

:Cr  en3]4[SnS4]3,SHo0 ;  [Cr(NH3)5Cl]SnS3 ; 
;Cr(NH3)5Cl]2SnS4 ;  [Cr(NH3)5SCN]SnS4,H20 ; 
Cr(NH3)5SCN]2SnS4,2H20.  Aq.  solutions  of  thio- 
stannates  contain  both  SnS4""  and  SnS3"  ions,  their 
relative  concn.  being  governed  by  the  [S'7].  D.  F.  R. 
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Lead  acetato-halides.  E.  Gkillot  (Compt,  rend., 
1939,  208,  910 — 912). — Pbl2  is  more  sol.  in  Pb(OAc)2 
(I)  than  in  H20,  but  from  hydrated  (I)  and  a  little 
AcOH  at  100°,  (I)  separates.  From  the  reaction 
mixture,  CHC13  extracts  feebly  sol.  Pb  aceiato-iodide , 
Pb2(OAo)3I  (cf.  A,,  1935,  50).  Similarly,  with  PbBr2, 
Pb  acetato-bromide ,  Pb2(OAc)3Br  (cf.  A.,  1935, 1089),  is 
formed.  Either  "when  hydrolysed  affords  Pb(OH)Hal 
and  AcOH.  An  aq.  solution  of  (CH2Cl*C02)2Pb 
saturated  with  PbCl2  at  56°  affords  Pb  cHoroacetato- 
■cMoridei  the  corresponding  bromide  and  iodide  are 
not  obtained  but  mixtures  of  CH>ChC02PbBr  -f- 
CH2Br*C02PbCl  and  CH2Cl*C02PbI  +  CH2I-C02PbCl 
+  Pb(OH)I,  respectively,  result.  J.  L.  D. 

Preparation  of  lead  tetra-acetate. — See  A.,  1939, 
II,  241. 

Tautomerism  of  nitrous  acid.  H.  Kjrall  (J. 
Indian  Chem.  Soc.,  1939, 16,  9 — 14). — Quant,  study  of 
the  dccomp.  of  (i)  aq.  NH4N02  alone  and  in  presenco  of 
AcOH  and  HC1,  and  (ii)  HN02  liberated  by  AcOH  and 
HC1  from  NaN02,  in  a  Lunge  nitrometer  indicates  the 

bases 

tautomerism  H*0'N.*0  ~==  ~  0!NH!0  for  HN02. 

acids  ' 

This  explains  the  results  obtained  by  Macmillan  and 
Reade  (cf.  A.,  1930,  204)  and  Donald  andReade  (cf.  A., 
1935,  337)  on  the  simultaneous  production  of  N02- 
compounds  and  nitrosoamines  from  certain  tert. 
aromatic  amines.  W.  R.  A. 

Introduction  of  the  azide  group  into  complex 
salts. — See  A.,  1939,  II,  250. 

New  class  of  ammines.  Complex  selenoanti- 
moniates.  Constitution  of  seleno-salts.  G. 
Spacu,  M.  Yancea,  and  J.  Doval  (Bull.  Acad.  Sci. 
Roumaine,  1939,  21,  62 — 72). — Five  complex  seleno- 
antimoniates  have  been  prepared  from  Hofacker’s  salt, 
Na3SbSe4,9H20  :  [Cr(NH3)5Cl]3[SbSe4]2,6H20 ; 

[Cr  en3]SbSe4!2H,0  [Co  enJSbge.(2H,d ; 
{Cr[CO(NH2j2]B}SbSo4,5H20; 

[Cr4(0H)3en6][SbSe4]2,7H20.  The  existence  of  the 
selenoantimonic  ion  is  confirmed ;  the  structure 
[SbSe4(H20)2]"'  is  suggested.  D.  F.  R. 

Heavy  oxygen  exchange  reactions  of  proteins 
and  amino-acids.  W.  H.  Mears  and  H.  Sobotka 
(J.  Amer.  Chem.  Soc.,  1939,  61, 8S0 — 886).— Exchange 
of  O  between  proteins  and  H20  containing  high  and 
low  [180]  has  been  investigated.  Of  the  several 
different  0- containing  groups  in  proteins  only  C02H 
exchanges  and  then  at  pn  2  but  not  in  neutral  solution. 
In  neutral  solution  ovalbumin  does  not  exchange 
whilst  pepsin  exchanges  13%.  The  significance  of  the 
data  on  the  use  of  180  in  metabolic  studies  and  in  the 
study  of  protein  structure  is  discussed.  W.  R.  A. 

Interaction  of  sulphur  monoxide  with  nitrous 
and  nitric  acids.  C.  J.  Welkins  and  F.  G.  Soper 
(J.C.S.,  1939,  600— 603).— HN02  and  HN03  in  solu¬ 
tion  in  HoS04  are  reduced  irreversibly  to  N2  by  SO. 

F.  J.  G. 

Reduction  of  sulphur  dioxide  by  methane. 
J.  Zawadzki,  S.  Ostrouch,  and  G.  Kwiecenski 
(Przemysl  Chem.,  1938,  22,  558— 564).— The  following 
reactions  take  place  when  CH4-S02  mixtures  are 
passed  through  porcelain  tubes  packed  with  Si02 : 


2CH4  +  3S02  2COS  +  S  +  4H20 ;  2COS  2S  + 
2CO ;  2COS  ->  CS2  +  C02 ;  2CO  +  S02  ->  S  -f  2C02. 
CS2  is  not  formed  at  >900°,  and  at  >1000°  only  S  is 
formed ;  small  amounts  of  COS  may  be  formed 
secondarily,  by  recombination  of  CO  with  S,  in  the 
cooler  parts  of  the  tube.  R.  T. 

Reaction  of  sulphur  trioxide  with  sodium 
chloride.  D.  J.  Salley  (J.  Amer.  Chem.  Soc.,  1939, 
61, 834 — 838). — Tho  decomp,  of  a  low-temp.  S03-NaCl 
additive  complex,  formed  by  passing  S03  over  NaCl 
at  ~90°,  yields  S02  and  Cl2  in  exactly  equiv.  pro¬ 
portions  for  all  temp,  between  220°  and  44°  in  N2  or  02. 
Using  a  static  method  the  reaction  between  S03  and 
NaCl  has  been  investigated  at  from  279°  to  350°  and  is 
represented  by  2NaCl  -f-  3SOs  =  NaoS207  +  S02  -f- 
Cl2.  “  W.  R.  A. 

Ammonium  and  substituted  ammonium 
sulphamates.  M.  J.  Butler  and  L.  F.  Audrieth 
(J.  Amer.  Chem.  Soc.,  1939,  61,  914— 915).— NH4 
sulphamate,  a  fine  white  powder,  was  prepared  by 
adding  sulphamic  acid,  NH2*S03H,  to  liquid  NH3 ;  it 
behaves  as  a  dibasic  acid  in  NH3.  18  alkylamine 
sulphamates  were  prepared  by  the  general  reaction  : 
NH2*S03H  +  RNH2  NH2-S03H,NH2R.  Their  m.p. 
and  hygroscopicities  have  been  determined ;  they 
are  sol.  in  H20  and  EtOH  but  not  in  Et90. 

W.  R.  A. 

Insoluble  tellurates.  E.  Montig nie  (Bull.  Soc. 
chim.,  1939,  [v],  6,  672—676 ;  cf.  A.,  1935,  834).— The 
following  have  been  obtained  by  pptn.  :  Zn  tellurate , 
ZnTe04,  and  basic  tellurate ,  ZnTe04,3Zn0,4H20  (by 
using  excess  of  K^TeC^  and  of  ZnS04,  respectively) ; 
basic  Zr  tellurates,  Zr(Te04)2,4Zr(0H)4  and 
Zr(Te04)2,2Zr(0H)4,H20  [by  using  excess  of  Zr(NOs)4 
and  of  KoTe04,  respectively] ;  Th  tellurate, 
(ThO)Te04,8H2O  [affords  (Th0)Te04,4H20  at  100°]; 
basic  Cr  tellurate,  2Cr203,3Te03 ;  Al  tellurate, 
Al2(Te04)3 ;  ceric  tellurate,  Ce(Te04)2,  and  basic 
tellurate,  Ce02,Te03H20  [by  using  excess  of  K/JDeC^ 
and  of  Ce(S04)2,  respectively].  On  adding  a  Sn#* 
solution  to  an  alkali  tellurate  a  white  ppt.,  probably 
Sn11  tellurate,  is  first  formed  but  rapidly  decomposes 
depositing  Te.  F.  J.  G. 

Reactions  of  chromates  at  high  temperatures. 
VIII.  25%  stage  in  the  decomposition  of  cal¬ 
cium,  strontium,  and  barium  chromates.  D.  S. 
Datar,  V.  T.  Athavale,  and  S.  K.  K.  Jatkar  (J. 
Indian  Inst.  Sci.,  1939,  22,  A,  111— 118).— The 
decomp,  of  mixtures  of  MCr04  and  MC03  (M  =  Ca,  Sr, 
Ba)  in  the  ratio  MCr04 :  MC03  =  2:1  has  been 
studied.  A  25%  decomp,  of  the  chromate  occurs 
owing  to  formation  of  3MO,2CrOs  followed  by  form¬ 
ation  of  12M0,6Cr03,Cr203.  W.  R.  A. 

Thiocyanates  of  chromium  diguanides. — See 
A.,  1939,  II,  251. 

Hydrated  sodium  dimolybdate.  (Mme.)  Z. 
Soubarew-Chatelain  (Compt.  rend.,  1939,  208, 
1153 — 1154). — Na  dimolybdate  was  prepared  by 
adding  n-HCI  or  -HN03  to  aq.  Na2Mo04.  It  forms 
white,  monoclinic,  birefringent  crystals  of  composition 
Na2^Io207,5H20.  H20  is  given  off  at  120°,  and  the 
crystals  melt  as  anhyd.  Na2Mo207  at  ~400°.  The 
crystals  give  an  X-ray  diffraction  pattern  identical 
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with  that  obtained  from  Na2Mo207  prepared  by  fusion 
of  Mo03  and  Na2C03.  W.  R.  A. 

Permolybdates.  (Mme.)  M.  E.  Rumpf-Nord- 
mann  (Compt.  rend.,  1939,  208,  908 — 910). — By 
observation  of  the  intensity  of  colour  developed  on 
mixing  cquimol.  solutions  of  (NH4)2Mo207  and  H202, 
each  in  AcOH,  it  is  inferred  that  2  mols.  of 
(NH4)2Mo207  react  with  1  mol.  of  H202,  the  product 
obtained  being  probably  (NH4)2Mo208.  The  dissoci¬ 
ation  const,  of  the  per-salt  in  AcOH  of  1  is  2*247  X 
10-5  at  15°.  J.  W.  S. 

Expulsion  of  fluorine  from  pure  fluorapatite 
by  ignition  in  presence  of  water  vapour  and 
silica.  G.  Tromel  and  W.  Ehrenberg  (Z.  anorg. 
Chom.,  1939,  241,  107 — 114). — Pure  (synthetic) 

fluorapatite  loses  no  E  when  ignited  alone  or  with  Si02, 
but  when  heated  in  a  stream  of  H20  vapour  it  loses  F 
at  a  rate  which  increases  with  rising  temp,  and  is 
accelerated  above  (but  not  below)  1300°  by  addition  of 
Si02.  Complete  expulsion  of  F  can  be  attained  at 
1400°  in  a  stream  of  II20  vapour  in  presence  of  5%  of 
Si02.  The  small  amounts  of  F  which  are  lost  when 
rock  phosphate  is  ignited  in  absence  of  H20  are  from 
ox  cess  of  F  present  as  C'aF2.  The  expulsion  of  F  by  a 
stream  of  H20  vapour  in  abscnco  of  Si02  takes  place  in 
two  stages.  The  first,  corresponding  with  about  half 
of  the  F,  is  rapid,  and  the  crystal  structure  is 
apparently  unchanged ;  in  the  second  the  lines  of 
hydroxyapatito  appear  and  tho  reaction  is  much 
slower.  Tho  effect  of  Si02  is  (above  1300°)  to  acceler¬ 
ate  this  second  stage  with  formation  of  a-Ca3P208 
containing  Si02  in  solid  solution.  F.  J.  G. 

Forms  of  deposited  iron  during  the  thermal 
decomposition  of  iron  pentacarbonyl  in  the 
gaseous  phase.  D.  Beischer  (Z.  Elektrochem., 
1939,  45,  310— 313).— At  low  [Fc(CO)5],  a  large  no.  of 
small  primary  particles  are  formed  which  unite  to  form 
filiform  particles.  At  high  [Fc(CO)5],  Fe  vapour 
condenses  uniformly  on  the  primary  particles  to  form 
spherical  particles.  C.  R.  H. 

Preparation  of  pure  ferrous  sulphide.  J.  V. 
Kariakin  (J.  Appl.  Cliem.  Russ,,  1938,  11,  1575 — 
1583). — Pure  FeS  is  obtained  by  passing  1  :  9  H2S-H2 
mixture  over  Fo203  at  950 — 1050°.  R.  T. 

Sodium,  lithium,  and  copper  ferrites,  and 
their  conversion  into  nitrides.  R.  S.  Hilpert, 
A.  Hoffmann,  and  F.  H.  Hugh  (Ber.,  1939,  72,  [B], 
848 — 853). — Tho  reduction  of  Fe203  by  NH3  at  420°  to 
Fo2N  affords  a  method  for  studying  tho  state  of 
combination  of  Fe203  in  ferrites.  Na20,Fe203  is 
unchanged  in  NH3  at  420°,  whoroas  tho  higher  Na 
ferrites  aro  all  converted  into  Na20,Fe203  and  Fe,>N. 
Na20,5Fe203  and  higher  ferrites  have  tho  a-Fe203 
structure ;  tho  structures  of  the  intermediate  com¬ 
pounds  diffor  both  from  this  and  from  that  of 
Na20,Fe203.  They  aro  only  slightly,  or  not  at  all, 
ferromagnetic.  Li20,Fe203  has  the  Nad  structure 
and  is  ferromagnetic.  Higher  Li  ferrites,  up  to 
Li20,5Fe203  liavo  tho  spinal  structure  and  are  ferro¬ 
magnetic,  whilst  those  containing  still  more  Fe203  are 
less  magnetisable  and  have  the  a-Fe203  structure. 
Their  stability  to  aq.  roagents  increases  markedly 
from  Li20,Fe203  to  Li20,5Fo203,  which  is  almost  insol. 


in  dil.  Hd,  whilst  Li20,6Fe203  is  again  readily  sol. 
With  NH3  at  420°,  Li20,Fe203  is  unchanged, 
Li20,2Fe203  yields  Li20,Fe203  and  a  different  nitride, 
Fe3N.  With  Li20,5Fe203,  all  but  one  tenth  of  the 
Fe203  is  converted  into  Fe3N,  whilst  with  Li2O,10Fe2O3 
all  of  the  Fe203  is  converted  into  a  mixture  of  Fe2N 
and  Fe3N.  All  Cu  ferrites  are  completely  reduced  to 
Cu  and  Fe3N  by  NH3  at  420°.  The  way  in  which  the 
product  of  reaction  of  Fe203  with  NH3  depends  on  the 
presence  of  small  amounts  of  the  other  oxides  is 
noteworthy.  F.  J.  G. 

Chlorosulphonate  chlorides.  IV.  Chlorosul- 
phonates  and  chlorosulphonate  chlorides  of 
metals.  G.  P.  Lutschinski  (J.  Gen.  Chem.  Russ., 
1938,  8,  1864 — 1S69). — The  following  compounds  are 
obtained  by  the  action  of  S03  on  CoCl2,  CdCl2,  NiCL, 
CuCL,  ZnCl2,  SnCl4,  SnCl2,  and  U00C12 :  Co(S03Cl).; 
Cd(S03Cl)2,  Ni(S206Cl)2,  Cu(S2O0Cl)o,  ZnChS03Cl, 
Snd2(S03Cl)2,  SnS04(S03d)2,  and  U02(S03C1)2. 

R.  T. 

Composition  of  a  hydrated  double  salt  of 
nickel  and  potassium  oxalates.  S.  R.  Brinkley, 
jun.  (J.  Amer.  Chem.  Soc.,  1939,  61,  965). — An  aq. 
solution  containing  12-44%  of  K2C204  and  3-53%  of 
NiC204,  at  30°,  was  dehydrated  over  CaCl2.  Crystals 
of  the  double  salt  K2Ni(C204)2,.rH20  were  deposited 
until  tho  solution  contained  23*1%  and  3*1%  of  the 
salts  respectively.  After  drying,  the  crystals  were 
heated  to  const,  wt.  at  120°,  losing  18*7%  of  their  wt. 
(3  samples) ;  hence  the  formula  is  KoNi(C204)2,4H>0. 

\  w.  r.  a: 

Complex  compounds  of  platinum  metals  with 
thio-,  seleno-,  and  telluro-ethers.  II.  Influence 
of  the  medium  on  formation  of  ct’s-  and  trans - 
isomerides.  E.  C.  Fritzman  and  V.  V.  Krinitzki 
(J.  Appl.  Chem.  Russ.,  1938,  11,  1610 — 1619). — 
The  reaction  R2X  +  (NHPr3)2PtCl4  ->  PtCl2,2R2X 
(R  =  Me,  Et ;  X  =  S,  Se)  is  conducted  in  H20  and  in 
org.  solvents.  In  H20  a  mixture  of  a-  and  p-isomerides 
is  obtained,  the  proportion  of  p-isomeride  dominating 
in  dil.,  and  of  a-isomeride  in  cone.,  solutions;  similar 
ofTccts  arc  observed  in  EtOH  or  PrOH,  whilst  in 
MeOH,  COMe2,  or  CHC13  tho  sole  product  is  the 
a-isomeride.  (NH4)3MC10  and  R2X  in  aq.  EtOH 
yield  the  salts  [MC13,3R2X]  and  NH4[MC14,2R2N] 
(M  =  Ir,  Rh  ;  R  =  Me,  Et ;  X  =  S,  Se).  Pt  may  be 
separated  from  Ir  or  Rh  by  adding  R2S  to  the  aq. 
solution,  when  Pt  is  pptd.,  leaving  Ir  and  Rh  in 
solution ;  this  is  heated  at  60°,  when  Rh  is  pptd. 

R.  T. 

Mixed  platinum  dichlorodiammines  possess¬ 
ing  a  cis-configuration.  A.  Gelman  (Compt.  rend. 
Acad.  Sci.  U.R.S.S.,  1939,  22,  107— 110). — Unlike 
tho  case  previously  recorded  (Tscherniaev  and 
Gelman,  A.,  1939,  I,  94),  introduction  of  NH3  into 
NH4[Pt,C5H5N,Cl3]  and  C3H5N  into  NH4[Pt,NH3,CI 
loads  in  each  case  to  c i s - AT//4 [P< , A7 //3_, C5 // 5/V, CV2] 
(conductance  at  25°  rocorded),  which  with  aq.  NH3 
gives  NH4[Pt,(NH3)3,C5H5N]Ch,  with  Cl.,  followed 
by  C5H5N  yields  A’  // 4  [  P/ ,  ( Cs H s A' )., , (7, J ,  and  with 
CS(NHo)2  gives  PtCU[CS{NH.^\,  which  with 
K.PtCi;  affords  Pt[CS{NHP)2\PtCli.  F.  R.  G. 

Index  to  literature  of  spectrochemical  analysis. 
W.  F.  Meggers  and  B.  F.  Scribner  (Amer.  Soc. 
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Test.  Mat.,  1939,  '59  pp.). — A  review  covering  1920 — 
1937.  R.  B.  C. 

Identification  of  lines  in  qualitative  spectro- 
graphic  analysis.  W.  C.  Pierce,  0.  R.  Torres, 
and  W.  W,  Marshall  (Ind.  Eng.  Chem.  [Anal.], 
1939, 11,  191 — 193). — Nine  charts  giving  a  X  scale  and 
an  Pe  arc  reference  spectrum  are  reproduced  for  the 
region  2500 — 5150  a.  Analysis  lines  for  47  elements 
in  the  same  region  are  tabulated.  The  charts  can 
be  used  with  any  quartz  spectrograph.  Directions  for 
their  use  in  qual.  analysis  are  given.  An  enlarged 
image  of  the  spectrum  is  projected  on  to  the  chart, 
and  coincidences  of  projected  lines  with  lines  of  the 
map  serve  to  identify  the  element  sought.  The  time 
and  labour  required  for  an  analysis  are  thus  con¬ 
siderably  shortened.  L.  S.  T. 

Testing  of  organic  reagents  for  inorganic 
analysis.  H.  M.  Haendler  (J.  Chem.  Educ.,  1939, 
16,  66 — 67). — Two  methods  for  testing  the  suitability 
of  org.  reagents  for  use  in  drop  reactions  and  as  pptn. 
tests  are  outlined.  L.  S.  T. 

Theories  of  adsorption  indicators.  S.  G. 

Chaudhury  and  M.  K.  Indr  a  (J.  Indian  Chem.  Soc., 
1939,  16,  81 — 88). — Cataphoretic  velocities  of  halide 
particles  with  and  without  the  addition  of  adsorption 
indicator  are  not  in  agreement  with  the  theories  of 
adsorption  indicators  put  forward  by  Fajans  and  by 
Kolthoff.  W.  R.  A. 

Determination  of  radon  and  thoron  content  of 
a  closed  air  space.  E.  Rumpf,  W.  Fogy,  and  W. 
Frohlich  (Ann.  Physik,  1938,  [v],  33,  723 — 732). — 
Three  methods  of  measurement,  from  any  two  of 
which  the  Rn  and  thoron  content  of  a  closed  air  space 
can  be  calc.,  are  described.  Good  agreement  is 
obtained.  0.  D.  S. 

Determination  of  hydrogen-ion  concentration. 

—See  B.,  1939,  556. 

Rapid  determination  of  moisture. — See  B., 
1939,  450. 

Determination  of  hydrogen  peroxide  and 
related  peroxygen  compounds.  J.  S.  Reichert, 
S.  A.  McNeight,  and  H.  W.  Rudel  (Ind.  Eng. 
Chem.  [Anal.],  1939,  11,  194 — 197)-. — -Various  titra¬ 
tion,  decomp.,  and  colorimetric  methods  are  discussed 
critically.  Titration  with  KMn04  is  recommended 
when  org.  matter  is  absent,  and  with  Ce(S04)2  when 
it  is  present.  TiCl3  is  recommended  for  colorimetric 
determinations.  A  method  based  on  the  potentio- 
metric  titration  of  acid  solutions  of  H202  with  aq. 
NaN02  has  been  worked  out  for  solutions  containing 
coloured  org.  material.  The  above  methods  can  also 
be  applied  to  other  peroxides  and  to  perborates. 

L.  S.  T. 

Colorimetric  determination  of  chlorine  with 
p-aminodimethylaniline.  D.  H.  Byers  with  M.  G. 
Mellon  (Ind.  Eng.  Chem.  [Anal.],  1939,  11,  202— 
203).— A  spectrophotometric  investigation  shows  that 
Beer’s  law  does  not  hold  for  concns.  >0*65  p.p.m., 
and  that  comparisons  of  colour  should  be  made 
within  5  min.  Optimum  pu  ranges  are  2*6— 3*4  for 
concns.  >0*6  p.p.m.  and  3*2— 4*5  for  concns.  >  this. 
At  pH  8—9,  the  purple  tint  changes  to  yellow.  Fe”‘ 
A  a  (A.,  I.) 


increases  the  colour  intensity,  0*1  p.p.m.  being  equiv. 
to  ~0*01  p.p.m.  of  Cl2.  N02'  decreases  the  colour 
intensity  by  approx,  the  same  extent  as  Fe**\  The 
method  presents  no  advantage  over  that  using 
o-tolidine.  L.  S.  T. 

Potentiometric  studies  in  oxidation-reduction 
reactions.  IV.  Oxidation  with  potassium 
chlorate.  B.  Singh  and  S.  Singh  (J.  Indian  Chem. 
Soc.,  1939,  16,  27—30;  cf.  A.,  1937,  I,  633).— 
KI,  FeS04,(NH4)2S04,  T1C1,  As203,  and  K  Sb  tartrate 
can  be  titrated  potentiometrically  with  standard 
KC103  in  presence  of  a  large  excess  of  HC1.  Addition 
of  KC103  generally  causes  a  steady  rise  in  e.m.f.  up 
to  the  equiv.  point,  at  which  a  sharp  jump  in  potential 
occurs  followed  by  a  steady  rise.  For  As203,  however, 
no  change  in  e.m.f.  is  evident  until  the  equiv.  point 
is  reached.  KI  shows  two  breaks  in  e.m.f.  corre¬ 
sponding  with  (i)  the  total  conversion  of  KI  into  I 
according  to  6KI  +  KC103  -f-  6HC1  =  7KC1  + 
3H20  +  3I2,  and  (ii)  the  conversion  of  the  liberated 
I  into  IC1  at  the  equiv.  point,  3I2  +  KC103  +  6HC1  = 
KC1  +  3H20  +  61C1.  W.  R.  A. 

Potentiometric  studies  in  oxidation-reduction 
reactions.  V.  Oxidation  with  potassium  chlor¬ 
ate.  B.  Singh  and  S.  Singh  (J.  Indian  Chem.  Soc., 
1939, 16,  95 — 99). — Using  a  Pt  electrode  coupled  with 
a  saturated  HgCl  electrode  KBr03,  KI03,  KMn04, 
and  K2Cr207  have  been  determined  potentiometrically 
by  adding  to  a  known  wt.  of  each  salt  a  known  excess 
of  KI  and  sufficient  HC1  to  keep  its  concn.  >5n.  and 
then  titrating  the  excess  of  KI  with  standard  KC103 
in  an  atm.  of  C02.  At  the  equiv.  point  there  is  a 
sharp  rise  in  potential.  The  reactions  take  place  in 
two  stages  ;  e.g.y  with  KBr03  :  6KI  +  KBr03  + 
6HC1  =  KBr  +  6KC1  +  3H20  +  3I2 ;  3I2  +  KBr03 
+6HC1  =  KBr  +  6IC1  +  3H20.  W.  R.  A. 

Oxygen  [perborate]  baths  and  their  evalu¬ 
ation. — See  B.,  1939,  554. 

Constant  sulphite  solution.  A.  Henderson  and 
W.  P.  McCulloch  (J.C.S.,  1939,  506—507).— 

Arrangements  for  keeping  and  manipulating  a  standard 
Na2S03  solution  under  an  atm.  of  pure  C02  are 
described.  F.  J.  G, 

Factors  influencing  the  determination  of  sul¬ 
phate  as  barium  sulphate.  H.  A.  Fales  and 
W.  S.  Thompson  (Ind.  Eng.  Chem.  [Anal.],  1939,  11, 
206 — 213). — The  effect  of  varying  the  different 
factors  involved  in  the  pptn.  of  BaS04  from  solutions 
containing  different  amounts  of  acid  and  salts,  mainly 
of  K,  and  especially  in  presence  and  absence  of  KN03, 
has  been  determined.  The  results  indicate  that  a 
complex  ion  or  compound  is  formed  in  the  aq.  KN03 
and  retards  pptn.  of  S04"  under  certain  conditions. 
In  hot  solutions  the  complex  is  largely  broken  down, 
and  the  S04"  quickly  pptd.  BaS04  pptd.  from 
m-KN03  carries  down  KN03  within  the  ppt.  at  the 
time  of  pptn.  Pptn.  is  incomplete,  and  at  room  temp, 
continues  slowly  for  several  days  with  continued 
contamination  of  the  ppt.  At  80 — 90°,  the  slow  pptn. 
is  eliminated.  When  KN03  is  added  after  pptn. 
the  BaS04  is  not  contaminated.  Ppts.  of  BaS04 
formed  in  presence  of  N03'  are  more  sensitive  to 
variations  in  the  conditions  of  pptn.  and  treatment 
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than  those  formed  in  absence  of  N03'.  Contamin¬ 
ation  appears  to  be  distributed  throughout  the  pptd. 
material.  Under  most  conditions  the  presence  of 
KN03  produces  high  results  which  may,  in  extreme 
cases,  reach  an  excess  of  23  wt.-%.  Digestion  at 
SO — 85°  effects  a  considerable  purification  of  the  ppt. 
Losses  in  wt.  on  ignition  of  ppts.  contaminated  with 
KN03  increase  with  an  increase  in  contamination,  and 
with  such  ppts.  more  reproducible  and  more  trust¬ 
worthy  results  are  generally  to  be  obtained  by  drying 
to  const,  wt.  at  115°  than  by  igniting.  The  presence 
of  alkali  chlorides  lowers  the  wt.  of  ppt.,  counter¬ 
acting  the  high  effoct  due  to  N03'.  The  procedure 
recommonded  for  tho  determination  of  BaS04  with 
a  precision  of  0-2%  in  0-01 — OlM-nitrate  requires 
>0*0lM-sulphate  solutions  which  aro  0*01 — 0*001n. 
with  respect  to  HC1,  slow  addition  (5  min.  for  equiv. 
amounts)  of  0*05M-BaCl2  to  tho  hot  solution  with 
const,  stirring  until  a  5%  excess  is  present,  digestion 
at  80 — 90°  for  12  hr.,  filtration  and  washing  with  200 — 
300  c.c.  of  cold  H20,  and  drying  to  const,  wt.  at 
110—120°.  L.  S.  T. 

Standardisation  of  sodium  thio sulphate  by 
copper  using  perchloric  acid.  J.  J,  Kolb  (Ind. 
Eng.  Chem.  [Anal.],  1939,  11,  197). — Cu  is  dissolved 
in  ~11m-HC104,  an  equal  vol.  of  H20  is  added,  and 
the  solution  is  boiled  for  2  min.  to  expel  Cl2.  After 
dilution  to  a  known  vol.,  aliquot  portions  are  titrated 
with  aq.  Na2S203  in  presence  of  KI,  using  starch  and  a 
sol.  thiocyanate  as  described  by  Foote  (A.,  1938,  I, 
413).  [HCIOJ  from  0*3  to  0*7n.  has  no  effect  on  the 
titration  val.  In  artificial  light,  the  end-point  tends 
to  be  taken  too  soon.  The  method  agrees  with  the 
KIO3  standardisation  of  Na2S203.  L.  S.  T. 

Determination  of  sulphur  [in  steel]  by  com¬ 
bustion  in  oxygen. — See  B.,  1939,  496. 

Spectrophotometric  determination  of  nitrite, 
and  of  nitric  oxide  in  furnace  atmospheres. 
H.  A.  Liebhafsky  and  E.  H.  Winslow  (Ind.  Eng. 
Chem.  [Anal.],  1939, 11,  189 — 190). — A  spectrophoto¬ 
metric  investigation  shows  that  the  determination  of 
NO./  by  tho  Griess-llosvay  reagent  is  an  accurate 
colorimetric  process.  Eor  [KNOa]  >0*5  gg.  Beer’s 
law  is  obeyed,  and  after  the  first  20  min.  keeping  for 
another  30  min.  has  little  or  no  effect  on  the  results. 
The  reagent  can  be  used  for  the  determination  of  NO  in 
concns.  — 10  p.p.m.  after  conversion  into  NaN02  by 
shaking  with  NaOH  and  air  under  a  pressure  of  ~1 
atm.  of  N2,  and  this  method  has  been  applied  to  the 
determination  of  NO  in  furnace  gases.  L.  S.  T. 

Colorimetric  determination  of  nitrogen  in 
steel, — See  B.,  1939,  495. 

Influence  of  certain  anions  on  the  accuracy  of  the 
titrimetric  method  of  determining  phosphoric 
acid  in  solution,  A.  Sreenivasan  (J.  Indian  Inst. 
Sci.,  1939,22,  A,  79— 92) —Investigation  of  the  titri¬ 
metric  method  of  determining  H3P04  by  (NH4)2Mo04 
shows  that  (i)  a  high  temp,  of  pptn.  of  the  phospho- 
molybdate  and  longer  periods  of  keeping  give  higher 
results,  (ii)  in  very  dll.  solution  pptn.  is  incomplete  and 
can  be  increased  by  addition  of  NH4N03  to  the  reagent, 
(iii)  the  chlorides,  especially  the  alkali  salts,  have  a 
solvent  effect  on  the  ppt.  (NH4C1  excepted),  (iv) 


addition  of  sulphates,  especially  (NH4)2S04,  up  to  2% 
gives  high  vals.  whilst  at  >2%  low  vals.  are  obtained, 
(v)  free  HC1  or  H2S04  has  a  pronounced  solvent  action 
on  the  ppt.,  but  neutralisation  before  pptn.  gives 
correct  results,  (vi)  citric  acid  has  also  a  solvent  effect 
and  can  be  neutralised  satisfactorily  only  up  to  2%, 
and  (vii)  the  presence  of  Si02  leads  to  high  vals. 

W.  R.  A. 

Determination  of  phosphorus  in  steel. — See 
B.,  1939,  496. 

Determination  of  phosphorus  in  fruits  and 
fruit  products. — See  B.,  1939,  545. 

Determination  of  phosphate  in  phosphorites. — 
See  B.,  1939,  478. 

Micro-electric  deposition  and  determination 
of  arsenic.  S.  Torrance  (Analyst,  1939,  64,  263 — 
264). — The  macro-method  described  previously  (A., 
1938,  I,  212)  is  adapted  to  micro-amounts  of  As  by 
incorporating  the  Lindsey-Sand  micro-electrolytic 
apparatus  and  technique  (A.,  1935,  46).  As  is  de¬ 
posited  quantitatively  with  Cu  so  long  as  the  ratio  of 
Cu  to  As  is  <4  :  1.  0*1  mg.  of  As  is  satisfactorily 
recovered.  E.  C.  S. 

Determination  of  small  amounts  of  arsenic. 
W.  Diemair  and  H.  Eox  (Mikrochem.,  1939,  26, 
343 — 348). — In  the  determination  of  As  by  the  method 
of  Gangl  and  Sanchez  (A.,  1934,  1084)  increased 
accuracy  is  attained  by  using  H2  from  a  cylinder 
controlled  by  a  fine-adjustment  valve  and  adding 
PtCl2  to  the  As  solution  to  catalyse  the  reduction. 
Accuracy  in  the  titration  is  increased  by  measuring 
out  the  IC1  necessary  to  dissolve  the  As  mirror,  adding 
1-5  c.c.  of  dil.  HC1  and  1  c.c.  of  10%  aq.  KCN,  and 
after  hr.  titrating  the  I  formed.  This  solution  is 
then  used  for  dissolving  the  As  mirror,  the  further 
amount  of  I  liberated  being  titrated.  J.  W.  S. 

Modification  of  BettendorfE’s  arsenic  test.  II. 
Catalysed  by  mercury.  W.  B.  King  and  F.  E. 
Brown  ( J.  Amer.  Chem.  Soc.,  1939,  61,  968 — 969;  cf. 

A. ,  1933,  687). — HgCl2  and  Hg2Cl2  are  equally  effective 

in  catalysing  the  reduction  of  As  compounds  by  SnCl2. 
The  actual  catalyst  is  probably  the  Hg  atom  formed  by 
reduction  of  the  Hg  salt.  W.  R.  A. 

Volumetric  determination  of  arsenic,  by  Lede- 
biir’s  method,  in  sedimentary  iron  ores. — See 

B. ,  1939,  491. 

i . 

Tetraphenylarsonium  chloride  as  an  analytical 
reagent.  Titration  by  iodine.  H.  H.  Willard 
and  G.  M.  Smith  (Ind.  Eng.  Chem.  [Anal.],  1939,  11, 
186 — 188). — The  potentiometric  titration  of  AsPh4Cl 
(I)  by  aq.  I-KI  according  to  the  reaction  AsPh4‘  +  I2 
+  I'  ->  AsPh4I3  has  been  investigated.  On  4 — 100 
mg.  of  (I)  titrations  can  be  duplicated  to  within  0*02 — 
0*03  ml.  of  0*02n-I.  The  optimum  concn.  is  10 — 
50  mg.  of  (I)  per  100  ml.,  the  optimum  temp.  20 — 30°, 
and  the  solution  must  be  saturated  with  NaCl  just 
before  the  end-point  is  reached.  Direct  titration  of 
(I)  with  I,  or  titration  of  excess  of  I  with  Na2S203  in 
presence  of  starch  or  potentiometrically,  is  not  pos¬ 
sible  in  this  case.  The  presence  of  free  acid,  except 
HNO3,  is  not  objectionable.  Large  fN03']  causes 
pptn.  of  AsPh4*N03.  Alkalis  and  alkaline  earths, 
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Nf,  Co",  Cr"\  Mn",  B03"',  HC03',  P04"',  OAc', 
S04",  citrate,  and  tartrate  do  not  interfere.  Tungst¬ 
ate,  molybdate,  Cr04",  perrhenate,  Mn04',  10/,  C104', 
Br',  F',  and  all  cations  that  form  complex  halide  ions 
interfere.  Interference  by  Fe"‘  is  eliminated  by  the 
addition  of  H3P04  +  Na2HP04,  but  not  citrate  or 
tartrate.  Citrate  prevents  interference  by  Cu",  Sn, 
Bi"',  Zn",  and  Cd".  Org.  solvents  must  be  absent. 

L.  S.  T. 

Determination  of  arsenic  in  bismuth  salts. — 
See  B.,  1939,  549. 

Turmeric  test-papers  containing  boron. 
W.  A.  N.  Markwell  (Anatyst,  1939,  64,  271 — 272). — 
A  batch  of  papers  gave  a  strongly  positive  reaction  for 
B  "when  the  solution  under  test  was  B-free,  and  B  was 
detected  in  the  papers  themselves.  E.  C.  S. 

Determination  of  boron  in  boron  carbide.— 
See  B.,  1939,  502. 

Determination  of  silicon  in  aluminium.— See 

B.,  1939,  504. 

Determination  of  silicon  and  tungsten  in 
ferrotungsten  by  the  dissolution  method. — See 
B.,  1939,  496. 

Photocolorimetric  determination  of  silicon, 
iron,  and  copper  in  aluminium  alloys. — See  B., 
1939,  504. 

Determination  of  silicon  carbide  in  carborun¬ 
dum. — See  B.,  1939,  486. 

Determination  of  soluble  silica  and  alumina 
in  Portland  cement. — See  B.,  1939,  487. 

Determination  of  potassium  with  the  mag¬ 
nesium  salt  of  dipicrylamine.  Micro-determin¬ 
ation  of  potassium  and  a  separation  of  potass¬ 
ium  and  sodium.  R.  Dworzak  and  H.  Ballczo 
(Mikrochem.,  1939,  26,  322— 342).— K  can  be  deter¬ 
mined  satisfactorily  by  pptn.  with  the  Mg  salt  of 
hexanitrodiphenylamine  (dipicrylamine)  (HR)  if 
<50%  excess  of  pure  MgR2  is  used.  Pptn.  is  pre¬ 
ferably  effected  hot  and  the  solution  is  kept  ~12  hr. 
before  filtration.  The  ppt.  is  rinsed  with  the  filtrate 
and  is  washed  only  with  small  amounts  of  pure  dry 
Et20  until  this  remains  colourless.  It  is  dried  for  30 
min.  at  85 — 90°  and  cooled  over  P205.  In  the  micro - 
determination  solutions  saturated  with  KR  are  used. 
In  presence  of  a  large  excess  of  Na  or  Li  the  solution  is 
warmed  (water-bath),  wdth  addition  of  further  aq. 
MgR2  if  necessary,  until  the  KR  which  is  at  first  pptd. 
redissolves  completely.  After  allowing  the  solution  to 
cool  during  7  hr.  it  is  kept  for  3  days  and  then  filtered, 
the  ppt.  being  -washed  with  small  amounts  of  0*07n- 
MgR2  saturated  with  KR,  and  then  with  a  little  Et20 
before  drying  at  85 — 95°  and  weighing.  This  method 
permits  accurate  determination  of  K  in  presence  of 
100  times  its  concn.  of  Na.  J.  W.  S. 

[Determination  of  potassium  in  fertilisers.] — 
See  B.,  1939,  527. 

Determination  of  sodium  in  water  by  an 
indirect  method. — See  B.,  1939,  556. 

Determination  of  calcium  in  cast  iron. — See 
B.,  1939,  492. 


Determination  of  strontium  in  the  presence 
of  calcium.  R.  N.  Shreve,  C.  H.  Watkins,  and 
J.  C.  Browning  (Ind.  Eng.  Chem.  [Anal.],  1939,  11, 
215). — CaC03  and  SrC03  are  pptd.  at  50°  by  addition 
of  aq.  (NH4)2C03,  and  dissolved  in  dil.  HN03.  The 
solution  is  evaporated  on  a  steam  hot-plate  and  the 
Ca(N03)2  extracted  by  COMe2  in  the  cold  after  contact 
for  1  hr.  The  Sr  is  weighed  as  nitrate.  Recovery  of 
the  Sr  varies  from  99*7  to  99*9%.  L.  S.  T, 

Hydrolytic  volumetric  analysis  by  precipit¬ 
ation.  II.  Determination  of  barium.  E.  A. 
Kocsis  (Acta  chem.,  min.,  phys.  Univ.  Szeged,  1936, 
5,  149 — 152;  Chem.  Zentr.,  1937,  i,  1202).— Bromo- 
thymol-blue  is  preferred  to  Me-red  as  indicator  in  the 
titration  of  Ba"  with  K2Cr04 ;  the  colour- change  is 
sharp  with  >15  c.c.  of  0*lN-BaCl2-  The  method 
cannot  be  used  for  determination  of  Cr04"  with  Ba". 
A  fourfold  excess  of  Ca"  does  not  interfere. 

A.  J.  E.  W. 

Determination  of  magnesium  in  water. — See 
B.,  1939,  556. 

Detection  of  zinc  in  presence  of  iron,  G. 
Er£nyi  (Analyst,  1939,  64,  271).— In  applying  the 
Fe(CN)G""  test  the  interference  of  Fe‘"  duo  to  the 
formation  of  Prussian- blue  may  be  overcome  by 
adding  an  alkali  fluoride,  with  which  Fe"*  reacts  to 
form  a  non-ionised  complex.  E.  C.  S. 

Determination  of  zinc  and  copper  with  morph¬ 
oline.  L.  S.  Malowan  (Mikrochem.,  1939,  26,  319 — 
321). — Morpholine  ppts.  Zn  and  Cu  quantitatively 
from  solutions  of  their  salts  and  can  be  used  for  the 
determination  of  these  metals,  the  ppts.  obtained 
being  in  each  case  ignited  and  weighed  as  oxide.  The 
possibility  of  using  morpholine  for  general  separation 
of  ions  of  more  electro-positive  from  those  of  more 
electro-negative  behaviour  is  discussed.  J.  W.  S. 

Detection  and  colorimetric  determination  of 
zinc  in  water  by  dithizone. — See  B.,  1939,  557. 

Qualitative  procedure  for  the  analysis  of 
group  II.  J.  L.  Maynard,  H.  H.  Barber,  and 
M.  C.  Sneed  (J.  Chem.  Educ.,  1939,  16,  77 — S3).— 
The  sulphides  are  pptd.  under  special  conditions  in 
aq.  HC1  by  means  of  H2S,  and  then  treated  with  a 
specially-prepared  NaHS  reagent  wiiich  dissolves 
the  Sb,  Hg,  As,  Sn,  Se,  Te,  Mo,  and  Au  and  leaves 
the  sulphides  of  Cu,  Cd,  Bi,  Pb,  Pt,  Pd,  Rh,  Ru,  Ir, 
Os,  and  small  amounts  of  metallic  Au.  The  insol. 
sulphides  are  examined  by  a  slightly-modified 
Gilchrist-Wichers  procedure  (A.,  1936,  180)  for  the 
Pt  metals,  wiiich  wras  found  to  be  the  most  suitable 
for  qual.  analysis  of  this  sub-group.  Details  of 
procedure  are  given,  and  the  solubilities  of  the 
different  sulphides  in  the  NaHS  reagent  are  discussed. 
CH2Ph*NPhMe2Cl  is  used  to  confirm  Pt  (<3  jxg.  of 
Pt  per  ml.).  The  CS(NH2)2  test  for  Os  is  satisfactory. 
The  separation  of  Bi  from  the  Au,  Cu,  Cd,  Pt,  Ir, 
and  Rh  is  based  on  the  complete  pptn.  of  Bi  from  its 
chloride  solution  with  NaHC03  at  pR  3  (cresol-red). 
Possible  losses  of  CdCl2  with  pptd.  NaCLare  pointed 
out.  Only  relatively  high  [Cd"]  give  a  ppt.  with  H2S 
in  cone,  solutions  of  NaCL  The  analysis  of  the 
solution  of  the  thio-salts  is  also  detailed.  Se  is  first 
separated  by  means  of  S02  in  12N-HC1,  and  then  Te 
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and  Au  in  6n-HC1.  Finally,  the  Sb  and  Sn  sulphides 
are  separated  from  As,  Hg,  and  Mo  by  dissolution  in 
12n-HC1.  Ge  is  omitted  from  the  scheme,  which  is 
designed  for  1 — 50  mg.  of  each  element.  L.  S.  T. 

Scheme  of  qualitative  analysis,  involving  the 
use  of  organic  reagents.  J.  T.  Dobbins,  E.  C. 
Markham,  and  H.  L.  Edwards  (J.  Chem.  Educ., 
1939,  16,  94 — 98). — Group  I  is  pptd.  as  usual,  after 
reduction  of  any  Cr04"  and  MnO/  by  the  addition  of 
HN03  and  H202.  Tho  filtrate  is  heated  with  cone. 
HN03  to  oxidise  As"’,  Fe’’,  Sb*’’,  and  Sn*’,  and 
As04"'  and  P04"'  are  pptd.  in  a  small  portion  by 
moans  of  NH4  molybdate  and  tested  for,  whilst  Hg*’ 
is  confirmed  in  a  second  portion  by  means  of  SnCl2. 
Group  III,  consisting  of  Fe,  Bi,  Pb,  Cr,  Al,  Sb,  Sn, 
Cu,  Co,  Ni,  Cd,  Zn,  and  Mil,  is  pptd.  by  the  addition  of 
aq.  C5H5N-NH4CNS,  the  first  seven  ions  as  hydroxides 
and  the  last  six  as  the  insol.  C5H5N-CNS  complexes, 
under  carefully- controlled  conditions  of  acidity. 
The  latter,  with  exception  of  Mn,  are  extracted  by 
heating  with  aq.  NH3  +  NH4C1  +  H202  and  portions 
of  this  solution  are  examined  by  means  of  the  org. 
reagents  now  in  use  for  drop  reactions.  The  pptd. 
hydroxides  are  treated  with  NaOH  +  Br  to  dissolve 
Al,  Cr,  Sb,  and  Sn  and  then  drop  reactions,  in  most 
cases,  are  applied  for  the  individual  ions.  Group  IV, 
Ba,  Ca,  and  Sr,  is  pptd.  with  aq.  NH3  +  (NH4)2C03 
and  analysed  as  usual.  In  group  V,  Mg’’  is  confirmed 
with  diphenylcarbazide,  Na*  with  Zn  uranyl  acetate, 
and  K*  with  naphthol-yellow  S.  P04'"  and  As04'" 
do  not  interfere  under  this  scheme.  Centrifuging 
is  preferred  to  filtration  for  the  separation  of  ppts., 
and  working  details  and  sensitivities  of  the  tests  are 
recorded.  L.  S.  T. 

Polarographic  analysis  of  lead  and  its  com¬ 
pounds. — See  B.,  1939,  479. 

Rapid  determination  of  copper  in  duralumin- 
type  alloys. — See  B.,  1939,  505. 

Microchemical  analysis  of  brass. — See  B.,  1939, 
498. 

Spectrum  analysis  of  brass  for  manganese, 
tin,  and  iron. — See  B.,  1939,  497. 

Determination  of  copper  and  manganese  in 
textiles. — See  B.,  1939,  475. 

Conductometric  studies.  II.  Salts  of  heavy 
metals  (mercuric  and  mercurous  nitrate)  and 
sodium  thiosulphate.  III.  Salts  of  heavy  metals 
(silver  and  lead  nitrate,  copper  sulphate)  and 
sodium  thiosulphate.  J.  Kamecki  (Rocz.  Chem., 
1939,  19,  213—226,  227— 242).— II.  Conducto¬ 
metric  titration  of  Hg(N03)2  (I)  with  Na2S203  (II), 
or  vice  versa,  does  not  give  satisfactory  results,  owing 
to  tho  complexity  of  the  reactions  involved.  For 
the  former  caso  these  are  represented :  2(1)  + 

2(11)  ->  2HgS203  (+H20)  ->  2HgS  ;  2HgS  +  (I)^- 
2HgS,Hg(N03)2  [~f  (II)]->-  unknown  further  products. 
In  alkaline  solution  a  break  in  the  titration  curve  takes 
place  when  2  mols.  of  (II)  aro  added  per  mol.  of  (I), 
corresponding  with  the  reaction  HgO  2(11)  -j- 
H20 Na2[Hg(S203)2]  (III)  +  2NaOH.  Titration 
of  HgN03  is  also  unsatisfactory;  tho  reactions  are 
probably  ,  2HgN03  +  (1 1)  +  H20  ^  HgS  +  Hg  + 


Na2S04  +  2HN03 ;  4Hg  +  8HNO,  +  3(11)  -> 
3HgS,Hg(N03)2  +  6NaN03  +  3H2S04.  In  alkaline 
solution  the  reactions  are  :  Hg20  +  2(11)  H20 

Na2[HgS203]2  ->  (III)  +  Hg.  Titration  of  (II)  with 
HgN03  appears  to  involve  formation  of  a  complex 
salt,  initially,  with  its  subsequent  decomp. 

III.  Conductometric  titration  of  AgN03  (IV)  with 
(II),  at  50°,  gives  results  slightly  <  theory,  owing  to 
adsorption  of  Ag’  on  Ag2S.  The  reactions  are  :  (IV)  + 
(II)  ->  Ag2S203  +  2NaN03 ;  Ag2S203  +  H20  ->  Ag2S  -j- 
H2S04.  Titration  of  (II)  with  (IV)  gives  unsatis¬ 
factory  results,  owing  to  the  slowness  of  attainment 
of  equilibrium;  the  reactions  are  (II)  +  (IV) 
NaN03  +  Na[AgS203] ;  Na[AgS203]  +  ( I V)  ->  NaN03  + 
Ag2S  +  H2S04.  Titration  of  Pb(N03)2  with  (II), 
or  vice  versa,  gives  accurate  results  only  in  fairly 
cone,  solutions,  owing  to  the  tendency  of  PbS203 
to  form  supersaturated  solutions ;  tho  reaction  is  : 
Pb(N03)2  +  2(11)  ->  2NaN03  +  PbS203.  Tho  results 
given  by  conductometric  titration  of  CuS04  with  (I) 
aro  2%  high,  and  of  tho  reverse  titration  6%  low,  the 
reactions  being,  respectively,  2CuS04  +  2(11)  -> 
Na2S04  +  CuoS04  +  Na2S406,  and  Cu2S04  -j-  2(11)  ->■ 
Na2S04  +  Na2[Cu2(S203)2].  R.  T. 

Determination  of  calomel  in  compound  cathar¬ 
tic  pills. — See  B.,  1939,  549. 

Polarographic  determination  of  europium  in 
mixtures  of  the  rare  earths.  L.  Holleck  (Z. 
anal.  Chem.,  1939,  116,  161 — 166). — The  current- 
voltage  curves  reproduced  show  that  Eu  can  be 
determined  polarographically  in  presence  of  other  rare 
earths.  The  method  is  more  selective,  more  sensitive, 
and  more  accurate  than  that  of  X-ray  spectroscopy. 
The  rise  in  the  curve  corresponding  with  Eu’*’  ->  Eu*’ 
occurs  before  that  of  Zn,  which  is  used  as  reference 
substance.  Group  II  metals  must  first  be  removed 
as  sulphides,  and  the  rare  earths  are  best  converted 
into  chlorides  after  pptn.  as  oxalates  or  hydroxides. 
With  small  [Eu],  the  determination  must  bo  carried 
out  in  an  atm.  of  H2,  and  a  dropping  Hg  electrode  for 
this  purposo  is  described.  L.  S.  T. 

Chemical  analysis  by  artificial  radioactivity. 
Determination  of  dysprosium  in  a  fractionation 
of  yttria  earths.  B.  Goldschmidt  and  0.  Djour- 
kovttch  (Bull.  Soc.  chim.,  1939,  [v],  6,  718 — 726). — 
The  specimen  to  be  tested  is  irradiated  with  slow 
neutrons,  and  the  resulting  activity  compared  with 
that  induced  in  standards  having  a  known  Dy 
content.  For  specimens  rich  in  Gd  a  correction  for 
absorption  can  be  applied.  The  method  is  sensitive 
to  0-25%  of  Dy  and  is  a  useful  control  in  fractionation. 

F.  J.  G. 

Absolute  colorimetric  analysis  of  pure  alum¬ 
inium  and  aluminium  alloys. — See  B.,  1939,  504. 

Determination  of  manganese  in  steel. — See  B., 
1939,  496. 

Potentiometric  determination  of  small 
amounts  of  manganese. — See  B,,  1939,  501. 

Micro-determination  of  iron  in  metals  and 
salts  by  photometric  titration. — See  B.,  1939,  502. 

Colorimetric  determination  of  cobalt  in  ferro- 
nickel  ores. — See  B.,  1939,  491. 
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Drop  method  of  detection  of  tungsten  in  ores. — 
See  B.,  1939,  501. 

Volumetric  determination  of  small  amounts 
of  tin  in  ores,  using  methyl-orange. — See  B., 
1939,  500. 

Determination  of  titanium  in  ores,  using  a 
mercury  cathode. — See  B.,  1939,  501. 

Diphenylmethane  calorimeter.  D.  C.  Avda- 
lian  (J.  Gen.  Chem.  Russ.,  1938,  8,  1887 — 1891). — 
Irregularities  in  the  action  of  CH2Ph2  calorimeters  are 
due  to  polymorphous  transformations  of  CH2Ph2,  both 
at  and  above  the  m.p.,  which  render  it  unsuitable  for 
calorimetric  purposes.  R.  T. 

Determination  of  the  thermal  conductivity 
and  temperature  conductivity  from  the  adjust¬ 
ment  method  with  the  Schleiermacher  tube  and 
the  plate  apparatus.  J.  Fischer.  (Ann.  Physik, 
1939,  [v],  34,  669— 688).— Theoretical.  The  calcul¬ 
ation  of  conductivity  for  the  method  of  measurement  of 
Pfriem  (B.,  1938,  743)  and  Eucken  and  Englert  (ibid., 
1110)  is  discussed.  The  method  can  be  improved  by 
using  the  central  wire  as  thermometer  alone. 

0.  D.  S. 

Protective  arrangement  for  constant-temper¬ 
ature  apparatus  heated  by  electricity.  F.  Tara- 
doire  (Bull.  Soc.  chim.,  1939,  [v],  6,  739 — 740). — An 
arrangement  whereby  the  melting  of  a  plug  of  fusible 
material  causes  the  breakage  of  a  Hg  contact  in  the 
heating  circuit  is  described.  F.  J.  G. 

Method  of  sensitive  pressure  and  temperature 
measurement,  (a)  J.  Mazur,  (b)  S.  Zamenhof 
(Acta  Phys.  Polon.,  1939,  7,  272,  273— 274).— A 
discussion  of  priority  (cf.  A.,  1939, 1, 158). 

Liquefaction  of  helium.  A.  van  Itterbeek 
(Nature,  1939,  143,  560). — He  has  been  liquefied  by 
using  an  apparatus  based  on  the  Simon  expansion 
principle.  Starting  at  a  pressure  of  80  atm.  and  a 
temp,  of  14*6°  K.,  65  c.c.  of  liquid  He  were  obtained. 
The  temp,  can  be  lowered  to  3*3°  K.  by  reducing  the 
pressure  above  the  He.  The  time  required  to  obtain 
liquid  He  by  this  method  is  only  4  hr.  L.  S.  T. 

New  method  of  helium  liquefaction  by  means 
of  the  Joule-Thomson  effect.  I.  L.  Zelmanov 
(Compt.  rend.  Acad.  Sci.  U.R.S.S.,  1939,  22,  25 — 26; 
cf.  A.,  1939, 1,  189).* — The  difficulties  referred  to  in  the 
previous  paper  can  be  overcome  by  means  of  an 
additional  throttle- valve.  L.  J.  J. 

Thermostatic  bath  for  low- temperature  vis¬ 
cosity  determinations.  E.  L.  Baldeschwieler 
and  L.  Z.  Wilcox  (Ind.  Eng.  Chem.  [Anal.],  1939, 
11,  221 — 222). — Apparatus  for  determining  yj  at  low 
temp,  is  described  and  illustrated.  A  temp,  control 
within  ±0*03°  down  to  —52°  can  be  maintained  for 
several  hr.  L.  S.  T. 

Linear  coefficient  of  thermal  expansion  of 
ambroid.  E.  W.  Yetter  (Rev.  Sci.  Instr.,  1939, 
10,  147). — The  linear  coeff.  of  expansion  of  ambroid 
(used  for  bushings  in  a  high-pressure  ionisation 
chamber)  varies  from  5-36  to  5-56  X  lO"5  from  20°  to 
60°.  D.  F.  R. 


Thermal  conductance  of  metallic  contacts. 
R.  B.  Jacobs  and  C.  Starr  (Rev.  Sci.  Instr.,  1939, 10, 
140 — 141). — The  thermal  conductance  across  optically 
polished  contacts  of  Ag,  Au,  and  Cu  has  been  measured 
at  25°  and  —195°  and  under  pressures  of  from  0*2  to 
2*5  kg.  per  sq.  cm.  The  conductance  of  Cu  varies 
linearly  with  pressure.  Ag  is  the  most  suitable  for 
contact  work  at  low  temp.  D.  F.  R. 

Dew-point  hygrometer  for  use  at  low  tem¬ 
peratures.  C.  A.  Winkler  (Canad.  J.  Res.,  1939, 
17,  D,  35 — 38). — A  cooled  non-freezing  solution  is 
circulated  beneath  a  mirror  provided  with  6 
thermocouples  connected  in  series.  The  accuracy  of 
the  reading  depends  on  a  slow  rate  of  approach  to  the 
dew  point.  E.  C.  S. 

Simple  inexpensive  turbidimeter.  G.  K.  Ashby 
(J.  Lab.  clin.  Med.,  1939,  24,  654—655). 

C.  J.  C.  B. 

Photometry.  A.  Dresler  (Z.  Ver.  deut.  Ing., 
1936,  80,  1405—1408;  Chem.  Zentr.,  1937,  i,  1196),— 
Photometric  measurements  on  discharge  tubes  by 
different  observers,  using  flicker  and  filter  methods, 
give  widely  discordant  results.  Physiological  causes 
of  the  discrepancies  are  discussed.  The  use  of  barrier- 
layer  photo-cells  introduces  errors  of  ±10%,  owing  to 
spectral  sensitivity  differences  between  the  cells  and 
the  eye ;  the  error  is  reduced  by  the  use  of  filters. 

A.  J.  E.  W. 

Preparation  of  carbon  electrodes  for  spectro- 
graphic  analysis.  A.  T.  Myers  and  B.  C.  Brun- 
stetter  (Ind.  Eng.  Chem.  [Anal,],  1939,  11,  218 — 
219). — A  C-drilling  and  -cutting  tool  drill  bit  and  a  C- 
drilling  and  -pointing  tool,  made  of  tool  steel,  for  the 
prep,  of  electrodes  suitable  for  the  examination  of 
10 — 25  mg.  of  dried  plant  material  or  0*1  ml.  of  liquid 
are  described  and  illustrated.  Electrodes  can  be 
prepared  at  the  rate  of  2  per  min.  I*>S.  T. 

Ultra-violet  spectrography.  A.  Lambrechts 
(Bull.  Soc.  Chim.  biol.,  1939,  21,  122— 126).— An 
examination  is  made  of  the  possible  experimental 
errors  associated  with  the  technique  of  Henri  (A., 
1912,  ii,  882).  These  errors  amount  to  about  3 — 4%. 

A.  L. 

Arc  source  for  quantitative  spectral  analysis 
[of  nickel  alloys]. — See  B.,  1939,  499. 

Collector  for  hard  X-rays.  M.  Pierucci,  M. 
Baccarani,  and  P.  Teggia  (Nuovo  Cim.,  1938,  15, 
529 — 531). — The  collector  consists  of  a  large  no.  of 
coaxial  cylinders  formed  from  strips  of  transparent 
paper  which  are  covered  with  small,  thin  plates  of 
graphite.  The  collector  is  placed  50  cm.  distant  from 
the  anti-cathode  of  a  180,000-v.  Coolidge  tube. 

0.  J.  W. 

Effective  wave-lengths  in  optical  pyrometry. 
F.  Hoffmann  and  C.  Tingwaldt  (Z.  lnstrumkde., 
1939,  59,  20 — 30). — Theoretical.  The  problem  is 
considered  in  connexion  with  gknving-filament  pyro¬ 
meters  with  colour  filters,  and  for  spectral  pyro¬ 
meters.  A.  J.  M. 

Production  of  optically  active  substances  and 
metallic  films  of  silver,  platinum,  and  palladium 
by  means  of  circularly  polarised  light.  J.  C. 
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Ghosh  (J.  Indian  Chem.  Soc.,  1939,  16,  51 — 62). — An 
address.  W.  R.  A. 

Precision  measurement  of  lattice  constants 
by  a  compensation  method.  H.  van  Bergen 
(Ann.  Physik,  1938,  [v],  33,  737—752 ;  cf.  A.,  1937, 1, 
399). — The  method  of  Kossel  (A.,  1936,  925)  is 
developed  for  use  "with  external  radiation.  0.  D.  S. 

Mechanism  of  the  hydrogen  electrode  process 
on  platinum.  J.  Horiuti  and  M.  Ikusima  (Proc. 
Imp.  Acad.  Tokyo,  1939, 15,  39 — 44). — Measurements 
have  been  made  with  the  H2  electrode  using  (a)  H2  and 
50%  D20~H20  and  (b)  D2  and  H20,  and  the  change  in 
[D]  in  the  gas  determined.  Calculations  of  the 
reaction  kinetics  show  that  the  H  electrode  process 
may  be  represented  by  2II+  H  4"  H+  H~H+ 

^h2.  d.f.r. 

Durable  electrode  of  amalgamated  platinum 
net.  F.  Biskupski  (Pfliiger’s  Archiv,  1938,  240, 
282 — 286). — The  electrode  consists  of  amalgamated 
Pt  net  enolosed  in  an  agar  gel  prepared  with  0*9% 
NaCl  and  Hg2Cl2  in  excess.  It  has  the  properties  of  a 
reversible  Hg  electrode,  i.e .,  small  polarisability  and 
low,  almost  frequency- independent  ohmic  resistance, 
without  its  disadvantages  (e.g.,  KC1).  H.  Ro, 

Electrometric  indicators  with  the  dead-stop 
end-point  system.  Applications  to  neutralis¬ 
ation  and  precipitation  reactions.  D.  R.  Clip- 
pinger  with  C.  W.  Foulk  (Ind.  Eng.  Chem.  [Anal.], 
1939,  11,  216 — 218). — The  method  described 
previously  (A.,  1926,  927)  for  iodometry  has  been 
extended  to  neutralisation  and  pptn.  reactions. 
Various  substances,  e.g.,  H202,  ISraN02,  are  used  as 
electrometric  indicators  in  those  cases .  where  an 
end-point  is  not  given  by  the  reactants  alone.  When 
10 3'  and  I'  are  added  to  an  aq.  base,  the  anode  of  a 
polarised  electrode  system  is  depolarised  by  the 
reducing  action  of  the  I',  and  on  titration  with  acid, 
reaction  between  I03'  and  I'  occurs  at  6*67,  the 
trace  of  I  liberated  depolarises  the  cathode,  the  current 
flows  and  is  registered  by  the  permanent  deflexion  of 
a  galvanometer.  Details  of  procedure  and  results  for 
the  titration  of  NaOH  with  HC1  are  given.  In  acid 
solution,  I  is  used  as  indicator,  and  keeps  the  cathode 
depolarised  until  the  first  excess  of  alkali  forms  a  trace 
of  I',  which  then  depolarises  the  anode,  and  the 
current  flows.  Data  for  the  titration  of  HC1  with 
NaOH  are  given.  The  titration  of  a  strong  acid  with 
a  weak  base  also  gives  a  reproducible  end-point  by  this 
method.  H202  acts  as  a  reversible  indicator  for  the 
titration  of  acid  or  alkaline  solutions  by  virtue  of  the 
sharp  difference  of  its  reduction  potential  in  acid  and 
alkaline  solutions.  In  tho  titration  of  halide  by  Ag’, 
NaN02  serves  as  indicator  by  keeping  the  anode 
depolarised  during  titrations;  I'  and  CN'  are  them¬ 
selves  anodic  depolarisers.  In  the  titration  of  KCN 
with  Ag*,  galvanometer  deflexions  corresponding  with 
the  quant,  formation  of  KAg(CN)2  and  Ag2(CN)2, 
respectively,  are  observed.  Mixtures  of  CT  and  I',  or 
of  Br'  and  I',  can  be  determined  by  this  method  if  the 
AgCl  and  AgBr  are  kept  in  solution  by  means  of  aq. 
NHS  until  the  I'  is  pptd.  The  dead-stop  method  has 
the  advantage  of  using  two  simple  Pt  wire  electrodes, 
which  seldom  become  poisoned,  and  of  requiring  no 


reference  electrode.  Momentary  deflexions  of  the 
galvanometer  give  adequate  warning  of  the  end-point, 
and  the  results  are  as  reproducible  as  those  obtained 
by  accepted  methods  of  electrometric  analysis. 

L.  S.  T. 

Spectral  sensitivity  of  selenium  rectifier 
photo-electric  cells.  G.  P.  Barnard  (Proc.  Physi¬ 
cal  Soc.,  1939,  51,  222—236). — Curves  showing  the 
dependence  of  spectral  sensitivity  on  the  external- 
circuit  resistance,  output,  temp.,  and  on  the  quality 
of  the  incident  radiation  are  given  and  discussed,  and 
possible  methods  of  colour  correction  are  examined. 

N.  M.  B. 

Apparatus  for  electron-diffr action  at  high 
temperatures.  R.  Jackson  and  A.  G.  Qttarrell 
(Proc.  Physical  Soc.,  1939,  51,  237 — 243). — Apparatus 
and  technique  for  the  examination  of  surfaces  by 
electron-diffraction  up  to  1200°  are  described.  The 
diffraction  section  of  the  camera  is  H20- cooled,  and, 
since  no  refractory  material  is  used  in  the  vac.  chamber, 
a  high  vac.  can  be  maintained.  Patterns  for  FcO 
at  650°  and  850°  are  reproduced.  N.  M.  B. 

Electron-lenses.  0.  Klemperer  and  W.  D. 
Wright  (Proc.  Physical  Soc.,  1939,  51,  296 — 317).— 
Two  methods  of  deriving  the  optical  consts.  and 
spherical  aberration  of  electron-lens  systems  are 
described,  results  for  a  two-tube  lens  are  reported, 
and  the  design  of  an  electron  gun  for  the  tests  is  given. 

N.  M.  B. 

Deuteron  source  for  nuclear  research.  N.  E. 

Bradbury  and  F.  Bloch  (Physical  Rev.,  1937,  [ii], 
52,  256). — In  a  modification  of  the  usual  low- voltage 
arc  in  D2  for  deuteron  production,  a  relatively  high 
deuteron  yield  is  obtained  by  using  pressures  of  0*1 — 
0*4  mm.  and  an  auxiliary  cathode.  Excessive  gas 
consumption  and  high  pumping  speeds  are  avoided 
by  the  incorporation  of  an  electrostatic  focussing 
system  in  the  arc.  Gas  consumption  is  20  c.c.  per  hr., 
and  the  total  power  required  for  operation  of  tho  arc 
is  250  w.  L.  S.  T. 

Use  of  twin  sources  in  experimental  studies 
of  thermal  neutrons.  G.  J.  Thiessen  and  E.  L. 
Harrington  (Physical  Rev.,  1937,  [ii],  52,  256).— 
By  using  two  sources  df  Rn-Be  placed  at  an  optimum 
distance  apart,  a  region  of  nearly  uniform  neutronic 
radiation  is  obtained,  and  the  variations  experienced 
with  a  single  source  aro  eliminated.  L.  S.  T. 

Continuously  sensitive  cloud  chamber.  A. 
Langsborf,  jun.  (Rev.  Sci.  Instr.,  1939, 10,  91 — -103). 
— A  continuous  cloud  chamber  is  described  in  which 
supersaturation  necessary  for  condensation  of  vapour 
on  ions  is  maintained  continuously  by  the  diffusion 
of  an  initially  warm  saturated  vapour  through  a 
non- condensing  gas  into  a  refrigerated  region.  Con¬ 
vection  currents  are  avoided  by  diffusion  downwards 
from  a  heated  roof  to  a  cold  floor  (cf.  A.,  1937, 1,  536). 

F.  J.  L. 

Use  of  the  neon  glow  lamp  for  elimination  of 
induction  make  shocks.  J.  E.  Thomas  (Science, 
1939,  89,  133 — 134). — The  Ne  lamp  is  put  in  series 
with  the  secondary  circuit.  W.  F.  F. 

High-performance  electronic  relay.  R.  C. 
Hawes  (Ind.  Eng.  Chem.  [Anal.],  1939,  11,  222 — 
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223). — A  relay  for  use.  with  a  Hg  thermoregulator 
in  controlling  the  temp,  of  a  water-bath  is  described 
and  illustrated.  L.  S.  T. 

National  Radium  Institute  cyclotron  and  the 
generation  of  the  first  beams  of  protons  and 
H2f  ions.  V.  Rukavisohnikov  and  D.  Alchazov 
(Tech.  Phys,  U.S.S.R.,  1938,  5,  778— 788).— Energies 
up  to  3d 8  x  106  ev.  for  H+  and  0*99  x  106  e.v.  for 
H2+  have  so  far  been  attained  with  the  instrument 
described,  which  is  capable  of  giving  field  strengths  of 
18,000  oersted  and  6000 — 12,000  e.v.  L.  J.  J. 

Theory  of  the  thermo-electric  couple.  V. 
Kovalenko  (Tech.  Phys.  U.S.S.R.,  1938,  5,  789 — 
805). — Equations  are  developed  for  the  temp,  attained 
by  the  hot  junction  wrhen  used  for  the  measurement 
of  small  a.c.  or  for  radiation  measurements,  and 
for  the  time-lag.  Consts.  characterising  the  latter 
for  long  and  short  filaments  are  given  for  a  no.  of 
metals.  L.  J.  J. 

Making  beryllium  targets.  L.  C.  Van  Atta, 
A.  M.  Clogston,  and  H.  0.  Puls  (Rev.  Sci.  Instr., 
1939,  10,  148). — An  alternative  to  the  making  of  Be 
targets  by  evaporation  of  the  metal  at  1500°  is  the 
beating  of  grains  of  Be  into  a  Cu  block,  followed  by 
scraping  and  sanding.  A  layer  of  Be  0*5  mm.  thick  is 
produced.  D.  F.  R. 

Thermo-electric  measurement  of  high  tem¬ 
peratures  in  pressure  apparatus.  F.  Birch  (Rev. 
Sci.  Instr.,  1939, 10, 137— 140).— Up  to  580°  and  4000 
kg.  per  sq.  cm.  the  e.m.f.  of  the  chromel-alumel 
couple  is  independent  of  pressure  to  within  10  gv., 
or  0*25°.  The  same  pressure  causes  a  regular  decrease 
in  the  e.m.f.  of  the  Pt~(Pt~10%  Rh)  couple,  amounting 
to  16  gv.  ,  or  1*8°  at  500°.  D.  F.  R. 

Simple  [inductive]  capacity  (impedance) 
bridge.  J.  Chloupek  (Chem.  Listy,  1939,  33,  145 — 
149). — Apparatus  for  measurement  of  inductive 
capacity  is  described.  R.  T. 

Improved  magnetostriction  oscillator.  W.  W. 
Salisbury  and  C.  W.  Porter  (Rev.  Sci.  Instr.,  1939, 
10, 142 — 146). — An  oscillator  with  an  input  of  2000  w. 
giving  frequencies  of  from  7000  to  50,000  cycles  per 
sec.  is  described.  D.  F.  R. 

Analytical  balances  in  quantitative  micro- 
analysis.  A.  A.  Benedetti-Pichler  (Ind.  Eng. 
Chem.  [Anal.],  1939,  11,  226 — 229). — Analytical 
balances  of  a  precision  <  ±50  fig.  can  be  used  in 
quant,  micro-analyses  when  the  precision  required  for 
the  results  is  not  too  exacting.  The  method  of 
weighing  employed  with  microchemical  balances  is 
recommended  for  general  use  with  analytical  balances. 
The  min.  size  of  sample  required  for  attaining  a 
specified  precision  of  the  analytical  result  is  treated 
mathematically,  and  the  results  are  tabulated  in  a 
form  suitable  for  their  practical  application. 

L.  S.  T. 

Apparatus  for  micro-analysis  of  gas.  C.  H. 
Prescott,  jun.,  and  J.  Morrison  (Ind.  Eng.  Chem. 
[Anal.],  1939,  11,  230 — 233). — Apparatus  and 

technique  are  described.  The  methods  are  available 
for  H20,  C02,  H2,  CO,  02,  and  CH4.  A  complete 
general  analysis  requires  1  hr.  With  5 — 25  cu.  mm. 


at  n.t.p.,  the  errors  are  <2%  of  the  total  sample,  and 
for  smaller  samples  ~5%.  They  appear  to  be  due 
to  adsorption  and  desorption  of  gas  on  the  apparatus, 
particularly  on  the  powdered  reagents.  Under 
special  conditions,  0*025  cu.  mm.  is  the  limit  of 
detection  of  a  component ;  the  usual  limit  is  0*06 
cu.  mm.  '  L.  S.  T. 

Duplicating  pipettes.  F.  E.  Holmes  (Ind.  Eng. 
Chem.  [Anal.],  1939,  11,  188). — Pipettes  of  the 
Ostwald-Van  Slyke  type  with  two  bulbs  instead 
of  one  save  time  and  material,  avoid  unnecessary 
disturbance  of  a  ppt.,  and  reduce  calibration  errors. 

L.  S.  T. 

Growing  of  Rochelle  salt  crystals  for  radio 
experiments.  C.  W.  Clifford  (J.  Chem.  Educ., 
1939,  16,  86 — 87). — Details  for  producing  rapidly 
and  slowly  grown  crystals  are  given.  The  latter 
averaged  3 — -4*5  cm.  in  length,  and  were  stable  for 
>2  years.  L.  S.  T. 

Adsorption  analysis  :  Tswett’s  chromato¬ 
graphic  method.  H.  G.  Cassidy  (J.  Chem.  Educ., 
1939,  16,  88 — 93).- — The  history  and  theory  of  the 
method  are  reviewed.  Working  details  for  an 
analysis  are  given,  and  criteria  to  aid  in  the  choico 
of  solvents  and  adsorbents  are  discussed.  Applic¬ 
ations  and  limitations  of  the  method  are  described. 

L.  S.  T. 

Precipitation  with  hydrogen  sulphide  in  closed 
vessels.  J.  Pe an hauser  and  T.  Kalinski  (Przem- 
ysl  Chem.,  1938,  22,  448 — 150). — Apparatus  for 
pptg.  sulphides  in  a  closed  system  is  described. 

R.  T. 

Theory  of  the  method  of  Clusius  and  Dickel 
for  the  separation  of  gases.  L.  Waldmann 
(Naturwdss.,  1939,  27,  230 — 231). — The  theory  of  the 
method  involving  thermo- diffusion  and  thermo-siphon 
action  for  the  separation  of  gases  is  developed  (cf. 
A.,  1938,  I,  539).  A.  J.  M. 

Simple  laboratory  shaking  machine.  M.  C. 
Markley  (Cereal  Chem.,  1939,  16,  292 — 293). — A 
cheap  shaker,  constructed  for  24  bottles,  is  described 
and  illustrated.  E.  A.  F. 

Uses  for  synthetic-rubber-like  substances  in 
vacuum  technique.  J.  Strong  (Rev.  Sci.  Instr., 
1939,  10,  104). — “  Koroseal  ”  (Goodrich  Rubber  Co.) 
is  not  attacked  by  oils  and  ages  more  slowly  than 
rubber.  It  is  suitable  for  gaskets  for  large -aperture 
vac.  valves,  vac.  lines,  and,  since  it  is  unaffected  by 
Hg,  for  the  Hg  reservoir  in  McLeod  gauges. 

F.  J.  L. 

Jena  glass  filter  test-tubes  for  micro-analysis. 
R.  Nordbo  (Skand.  Arch.  Physiol.,  1939,  81,  263 — 
264).  A.  S. 

Sinter ed-glass  filters  and  bubblers  of  Pyrex. 
H.  W.  Stone  and  L.  C.  Weiss  (Ind.  Eng.  Chem. 
[Anal.],  1939,  11,  220). — The  prep,  of  sintered-glass 
mats  in  tubing  >10  mm.  external  diameter  is  described. 

L.  S.  T. 

Improved  stopcock  substitute.  W.  G.  Parks 
and  D.  E.  Carritt  (Rev.  Sci.  Instr.,  1939, 10,  148). — 
The  atm.  and  high-vac.  sides  of  a  system  are  separated 
by  a  U-tube.  The  entrance  of  Hg  into  the  bottom 
of  the  U-tube  from  a  reservoir  closes  the  connexion, 
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whilst  passage  of  Hg  into  the  system  is  prevented  by 
sealing  a  Jena  No.  4  sintered  disc  into  each  limb  of 
the  U-tube.  D.  F.  R. 

Design  of  an  accurate  McLeod  gauge.  P. 
Rosenberg  (Rev.  Sci.  Instr.,  1939,  10,  131 — 136; 
cf.  A.,  1938, 1,  539). — Details  of  construction  of  a  large 
McLeod  gauge  of  high  sensitivity,  accuracy,  and 
precision  are  given.  The  gauge  has  a  compression 
ratio  (ratio  of  vol.  of  1  mm.  length  of  capillary  to 
total  vol.)  of  2-4  X  1(L7  and  a  precision  of  0-2,  0-6,  2, 
and  6%  at  pressures  of  10-2, 10"3,  HP4,  and  10-5  mm.  of 
Hg  respectively.  D.  F.  R. 


Discovery  of  Ohm’s  law.  R.  W.  Pohl  (Forsch. 
u.  Fortschr.,  1939,  15,  158 — 159). 

Historical  studies  on  the  phlogiston  theory. 
IV.  Last  phases  of  the  theory.  J.  R.  Parting¬ 
ton  and  D.  McKie  (Ann.  Sci.,  1939,  4,  113 — 149; 
cf.  A.,  1938,  1,  641). 

History  of  Prussian-blue.  L.  J.  M.  Coleby 
(Ann.  Sci.,  1939,  4,  206—211). 

J.  W.  Gibbs.  C.  A.  Kraus  (Science, -1939,  89, 
275—282).  L.  S.  T. 


Geochemistry. 


Diurnal  variation  of  the  electrical  conductivity 
of  air  and  of  the  number  of  ions  and  nuclei  of 
condensation  at  the  observatory  of  Chambon- 
la-Foret.  (Mlle.)  0.  Thellier  (Compt.  rend.,  1939, 
208,  1167 — 1170). — Data  for  the  periods  20  May — 
1  November,  1938,  and  5 — 23  February,  1939,  are 
recorded  and  discussed.  W.  R.  A. 

Salinity  of  the  waters  of  the  Orne  between 
Caen  and  the  mouth  (Franceville).  C.  F.  Bceuf 
(Compt.  rend.,  1939,  208,  916 — 918). — The  salinity 
of  the  H20  of  the  lower  Orne  has  been  determined  at 
various  locations  and  times.  The  region  of  transition 
from  fresh  to  salt  H20  varies  according  to  the  state 
of  the  tide,  but  although  tidal  effects  are  observed  at 
Caen  the  H20  there  is  non-saline.  J.  W.  S. 

Sodium  hydrogen  carbonate  from  Searles 
Lake,  California.  W.  F.  Foshag  (Amer.  Min., 
1938,  23,  169).— NaHC03,  a  1-375,  p  1-505,  y  1-582, 
Na20  36-74,  C02  51-15,  H20  10-76,  R203  0-16,  CaO 
0-20,  insol.  0*82,  total  99-33%,  occurs  with  abundant 
gay-lussite  at  Searles  Lake.  “  Nahcolite  ”  from  near 
Naples  consists  of  burkeite  and  NaC03,3NaHC03. 

L.  S.  T. 

Ish  River  mineral  springs.  Z.  N.  Blumschtein 
(Sci.  Mem.  State  Univ.  Kazan,  1938,  98,  No.  2,  5 — - 
203). — An  exhaustive  description  is  given  of  the 
history,  geology,  and  hydrogeology  of  a  no.  of  springs 
on  the  left  bank  of  the  R.  Ish,  near  its  confluence  with 
the  R.  Kama.  Numerous  analyses  of  the  waters  (for 
solid  and  gaseous  solutes)  are  given,  and  conductivity 
and  radioactivity  data  are  recorded.  R.  T. 

Western  Pacific  Ocean.  II.  Chemical  com¬ 
position  of  the  oceanic  salt.  III.  F.p.,  osmotic 
pressure,  b.p.,  and  vapour  pressure  of  sea¬ 
water.  Y.  Miyake  (Bull.  Chem.  Soc.  Japan,  1939, 
14,  55 — 5S,  58 — 62). — Sr  in  the  sea- water,  determined 
gravimetrically,  is  14-4  mg.  per  1.  and  B,  determined 
volumetrically,  is  4-73  mg.  per  1. 

III.  The  depression  of  f.p.  (AT)  of  the  sea- water, 
containing  18*54%  Cl,  is  1*S95°.  The  relation  between 
AT  and  %  Cl  content  ( C ),  determined  by  dilution  of 
the  sea-water  sample  and  subsequent  f.p.  measure¬ 
ments,  is  AT  =  0-1027 10C.  The  osmotic  pressure, 
b.p.  elevation,  and  v.p.  have  been  calc.  D.  F.  R. 

Iodine  value  of  river  waters.  M.  Kohout  (Chem. 
Listy,  1939,  33,  129— 130).— 5  c.c.  of  20%  KHC03 


and  5  c.c.  of  starch  solution  are  added  to  100  c.c. 
of  river-  and  of  distilled  H20,  and  the  solutions  are 
titrated  with  O-OIn-I  in  KI.  The  I  val.  (mg.  I  per  1.  of 
H20)  is  raised  in  river  H20  below  cellulose  factories, 
but  varies  within  narrow  limits  in  other  cases. 

R.  T. 

Contribution  of  diatoms  to  the  sediments  of 
Crystal  Lake ,  Vilas  Co . ,  Wisconsin.  P.  S.  Conger 
(Amer.  J.  Sci.,  1939,  237,  324— 340).— This  soft-water 
lake  exhibits  an  unexpected  diversity  both  in  biological 
stratification  and  in  horizontal  distribution  of  diatoms 
in  its  sediments.  Diatoms,  of  which  23  genera  and  85 
species  are  tabulated,  and  pine  pollen  are  the  chief 
constituents  of  the  sediments.  Chemical  analyses  of 
the  lake  Ho0  at  different  depths  are  recorded. 

L.  S.  T. 

Structure  of  meteorites.  A.  J.  Bradley  (Nature, 
1939,  143,  518 — 519). — X-Ray  powder  photographs 
of  the  Fe-rich  end  of  the  system  Fe  +  Ni  provide  a 
new  phase  diagram  which  confirms  the  conclusion 
(Owen,  A.,  1939,  I,  162)  that  suitable  heat-treatment 
leads  to  the  production  of  a  two-phase  structure  in 
certain  alloys.  A  typical  meteoritic  structure,  con¬ 
sisting  of  kamacite  (body- centred  cubic  with  6%  Ni) 
-j-  toenite  (face-centred  cubic  with  ~26%  Ni),  is  the 
equilibrium  state  between  350°  and  580°.  A  further 
transformation  occurs  at  ^350°.  The  typical  meteor¬ 
itic  structure  is  in  equilibrium  only  between  350°  and 
580°,  and  not  below  350°.  Meteorites  may  have 
attained  this  structure  by  heat-treatment  near  the 
sun  while  encircling  it  in  a  cometary  orbit. 

L.  S.  T. 

Metalliferous  deposits  in  the  region  of  curv¬ 
ature  of  the  eastern  Carpathians.  T.  P.  Ghitu- 
lescu  (Bull.  Acad.  Sci.  Roumaine,  1939,  21,  73 — 80). 
— A  new  metallogenetic  region,  containing  sulphides  of 
Pb,  Zn,  and  Cu,  with  gangue  minerals  such  as  quartz, 
calcite,  and  barytes,  has  been  discovered.  It  is 
situated  in  the  arc  of  the  eastern  Carpathians  and  is  a 
S.E.  extension  of  the  metalliferous  region  east  of 
Transvl vania.  D.  F.  R. 

Isomorphic  substitutions  in  apatite.  I.  D. 
Borneman-Starinkevitsch  (Compt.  rend.  Acad.  Sci. 
U.R.S.S.,  1939,  22,  113—115;  cf.  A.,  1938,  I, 
421). — The  author  upholds  his  own  views  on  the 
structure  of  apatite  against  those  of  McConnell  (A., 
1939,  I,  2S4),  which  are  considered  to  disregard  the 
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chemical  nature  of  the  compound  within  the  lattice. 

.  From  his  calculations  it  is  shown  that  the  sums  of  the 
positive  and  negative  charges  are  unequal  and  this  is 
regarded  as  unacceptable.  F.  R.  G. 

Geology  of  the  gold  quartz  veins  of  Cornu¬ 
copia.  G.  E.  Goodspeed  (Amer.  Inst.  Min.  Met. 
Eng.,  Tech.  Publ.  1035,  18  pp. ;  Min.  Tech.,  1939, 
3). — The  Cornucopia  (N.E.  Oregon)  quartz  veins  form 
a  parallel  vein  system  traversing  metamorphic  and 
granodioritic  rocks.  Field  and  petrographic  evidence 
indicates  that  the  veins  have  been  formed  by  hydro- 
thermal  solutions,  probably  alkaline.  The  recurrent 
fracturing  of  the  veins  suggests  their  persistence  at 
depth.  I.  C.  R. 

Geology  of  the  Slana-Tok  district,  Alaska. 
F.  H.  Moffit  (U.S.  Geol.  Survey,  1938,  Bull.  904,  54 
pp.). — The  rocks  of  this  district  are  mainly  sedi¬ 
mentary,  but  include  tuff  beds  and  lava  flows  and 
many  -masses  of  intruded  granitic  rocks,  mostly 
diorite  and  related  types.  Evidence  of  mineralisation 
by  precious  metals  is  discussed.  L.  S.  T. 

Nushagak  district,  Alaska.  J.  B.  Mertie,  jun. 
(U.S.  Geol.  Survey,  193S,  Bull.  903,  96  pp.). — The 
geology  of  the  district  is  described.  Chemical 
analyses  of  4  granites  and  3  monzonites  are  recorded. 
No  metal  deposits  of  commercial  val.  have  as  yet  been 
found,  but  the  country  is  probably  mineralised.  Au 
occurs  in  small  quantities  at  widely-separated  locali¬ 
ties.  L.  S.  T. 

Lattice  limitation  of  montmorillonite.  S.  B. 
Hendricks  and  C.  S.  Ross  (Z.  Krist.,  1938,  100, 
251 — 264;  cf.  Maegdefrau  and  Hofmann,  A.,  1938,  I, 
347). — Montmorillonite  and  related  minerals  (bei- 
dellite,  nontronite,  bentonite)  consist  of  pyrophyllitic 
silicate  layers  with  interpenetrating  H20.  Views 
differ  as  to  the  detailed  structure.  A  review  of,  and 
further  evidence  from,  Y-ray  and  electron  diffraction 
data  and  optical  measurements  show  that  the  layers 
cannot  be  randomly  oriented  about  their  common 
normal,  but  have  a  preferred  orientation.  Results 
and  interpretations  of  Hofmann  are  questioned. 

I.  Me  A. 

Conditions  of  formation  of  nitrates  in  caves. 
F.  W.  Freise  (Chem.  Erde,  1939,  12,  265—273).— 
The  nitrates  derived  from  bat  guano  in  limestone 
caves  in  Brazil  contain  62 — 88%  of  Ca(N03)2,  with 
some  alkali  nitrates,  and  little  Mg(N03)2.  Under 
certain  conditions  Cu  and  Mn  nitrates  are  also  formed. 

L.  J.  S. 

Weathering  experiments  on  leucite .  G.  Kruger 
(Chem.  Erde,  1939,  12,  236 — 264). — Finely  powdered 
(radius  <1  g.  and  3 — 10  g.)  leucite  was  treated  at  22° 
and  42°  with  solutions  of  pH  0 — 11  (n-H2S04,  0-001n- 
I^SO,,  distilled  H20,  C02-free  H20,  NH3  solution),  the 
solution  passing  continuously  through  a  filtering 
funnel  or  an  electro-dialyser.  With  n-H2S04  all  K 
and  A1  passed  into  solution,  leaving  a  residue  of 
amorphous  Si02,  With  the  weaker  solvents  more  A1 
was  dissolved  than  Si,  and  the  residue  left  as  a  film  on 
the  grains  varied  in  composition  Si02 :  A1203  from 
1T68  to  2*66,  depending  on  the  solvent,  time  of  action, 
and  temp.  L.  J.  S. 


Cause  of  colour  of  some  mineral  salts.  J. 
Hoffmann  (Chem.  Erde,  1939,  12,  208 — 220). — The 
differences  in  colour  of  CuS04  containing  varying 
amounts  of  H20  or  as  double  salts  with  NiS04  and 
NH3  are  noted.  Changes  in  colour  shown  by  various 
substances  when  exposed  to  Ra  are  discussed  in 
relation  to  at.  structure.  L.  J.  S. 

Basalts  of  Pauliberg,  Burgenland.  L.  Jugo- 
vics  (Chem.  Erde,  1939,  12,  158 — 207). — Several 
chemical  analyses  are  plotted  on  diagrams  and  com¬ 
pared  with  the  rocks  of  other  regions.  L.  J.  S. 

Influence  of  iron  and  titanium  on  the  physical 
characters  of  garnets  of  the  grossular-andradite 
series.  M.  T.  Mackowsky  (Chem.  Erde,  1939,  12, 
123 — 157). — Chemical  analysis  with  determinations  of 
p,  n>  and  a0  are  given  for  nine  andradites  from  various 
localities.  Fe203  ranges  from  20-68  to  30T4,  and 
A1203  0T3 — 7*53%.  The  physical  data  show  a  linear 
increase  with  increase  in  Fe203  and  Ti02.  For  pure 
andradite  (Ca3Fe2Si3012)  are  calc,  p  3-750,  n  1*895,  a0 
12-033  a.,  and  for  pure  grossular  (Ca3Al2Si3012)  p 
3-530,  n  1-735,  a0  11-840  a.  L.  J.  S. 

Weathering  of  igneous  rocks  in  the  Chilean 
desert.  E.  Blanck  and  R.  Themlitz  (Chem.  Erde, 
1939,  12,  113 — 122). — Chemical  analyses  are  given  of 
fresh  granite  and  porphyry  and  of  their  weathering 
products.  In  one  type  of  alteration  of  the  granite 
(Si02  69-93%)  there  has  been  silicification  (Si02 
84*17%)  with  loss  of  alkalis.  In  more  disintegrated 
material  there  has  been  loss  of  Si02  (Si02  54-27%)  and 
addition  of  considerable  amounts  of  C02,  S03,  and 
N205.  L.  J.S. 

Heavy  mineral  methods  applied  to  the  Pre- 
Cambrian  rocks  of  the  south  shore  of  Lake 
Superior.  S.  A.  Tyler  and  R.  W.  Marsden  (Amer. 
Min.,  1938,  23,  180). — On  the  south  shore  of  Lake 
Superior,  pre-Huronian  and  Keweenawan  igneous 
rocks  can  be  readily  distinguished  by  the  variety  of 
zircon,  purple  or  colourless  to  yellow,  present. 

L.  S.  T. 

Origin  of  fibrous  gypsum  veins  in  the  Lykins 
and  Morrison  formations  of  Colorado.  L.  R. 
Thiesmeyer  (Amer.  Min.,  1938,  23,  179 — 180). — The 
fibrous  structures  of  these  veins,  which  are  locally 
abundant,  are  probably  not  the  result  of  lateral  secre¬ 
tion  through  the  wall  rocks.  The  vein  material  was 
probably  supplied  by  the  Morrison  formation  to 
down ward-migrating  groundwaters.  L.  S.  T. 

Brown  iron  ores  of  Eastern  Texas.  E.  B. 
Eckel  (U.S.  Geol.  Survey,  1938,  Bull.  902,  157  pp.). — 
The  general  geology,  the  Fe  ores,  and  the  numerous 
separate  deposits  are  described.  The  most  abundant 
ore  is  limonite  (I)  (brown  ore)  with  composition  range 
of  Fe  48—57,  Si02  5—13,  A1003  2—7,  P  0-04— 
0-12,  S  0-02—0-10,  Mn  0-15—0-30,  and  H20  10—13%. 
Siderite  is  also  plentiful.  The  laminated  and  buff 
crumbly  ores  of  the  S.  Basin  contain  Fe  42 — 48, 
Si02  10—12,  ALj03  8—12,  P  0-10—0-25,  and  H20 
12 — 14%.  The  ores  appear  to  have  been  derived 
from  the  Weches  greensand  by  the  ordinary  weathering 
processes  of  leaching,  deposition  as  carbonate,  and 
alteration  to  (I).  Estimated  reserves  of  compar¬ 
atively  high-grade  ore  are  15 — 20  X  107  tons.  Numer- 
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ons  chemical  analyses  of  the  Weches  greensand,  the 
brown  ores,  and  the  carbonate  ores  are  tabulated. 

L.  S.  T. 

Rock-salt  in  Pennsylvania.  R.  W.  Stone  (Econ. 
Geol.,  1937,  32,  1072). — Largo  supplies  of  salt, 
probably  halite,  are  available.  L.  S.  T. 

Occurrence  of  large  halite  crystals.  C.  B. 
Slawson  (Amer.  Min.,  1938,  23,  179). — Large  masses 
of  clear,  transparent  halite  are  occasionally  en¬ 
countered  in  the  rock-salt  mined  at  Detroit.  Single 
crystals  >2  ft.  in  diameter  are  not  uncommon. 

L.S.T. 

Diadochite,  a  miner aloid  from  the  New  Idria 
mine,  San  Benito  Co.,  California.  A.  F.  Rogers 
(Amer.  Min.,  1938,  23,  178). — A  yellowish-brown, 
rcsin-like,  massive  material  from  the  New  Idria  Hg 
mine  is  amorphous,  2Fe203,3(S03,P205),15H20, 
analogous  to  pitticite.  L.  S.  T. 

Quartz  with  pinacoid  faces  from  Nathrop, 
Chaffee  Co.,  Colorado.  A.  F.  Rogers  and  L. 
Cahn  (Amer.  Min.,  1938,  23,  178— 179).— Minute 
oc-quartz  crystals  of  prismatic  habit  from  Ruby  Mt., 
Chappee  Co.,  Colorado,  show  prominent  pinacoidal 
laces.  L.S.T. 

Goldschmidtine,  a  new  silver  antimonide. 
M.  A.  Peacock  (Amer.  Min.,  1938,  23,  176 — 177). — 
Goldschmidtine  (I),  orthorhombic,  a  :  b  :  c  = 
0-6312 : 1  :  0-6860,  a0  7-75,  b0  12-32,  c0  8-42  a.  (all 
±0*05  a.)  a0>  bQy  c0  =  0-629  :  1  :  0-683,  vol.  of  unit 
cell  804  a.3,  p  6*83±0*03,  mol.  wt.  3328,  hardness  2*5, 
the  base-centered  cell  containing  Ag^Sh^,  has 
[F.  A.  Gonyer]  Ag  64-78,  Sb  35*01,  S  0-06, “Pb,  As,  Cu, 
and  Sn  none,  total  99*85%,  and  occurs  with  native 
Ag,  ruby  Ag,  and  galena  on  a  specimen  from  Andreas- 
berg,  Harz.  (I)  differs  from  dyscrasite,  Ag3Sb,  in  all 
essential  properties.  L.  S.  T. 

Cleavage-luminescence  in  mica.  V.  B.  Meen 
(Amer.  Min.,  1938,  23,  174). — Mica  from  Kilmar, 
Quebec,  and  certain  others,  luminesce  when  split. 

L.  S.  T. 

Harmotome  from  Delaware  Co.,  Pennsylvania, 
a  barium  zeolite  of  hydrothermal  origin.  A.  E. 
Meier  and  W.  H.  Tomlinson  (Amer.  Min.,  193S,  23, 
174). — Harmotomo,  probably  of  hydrothermal  origin, 
occurs  in  serpentine  near  Glen  Riddle,  Pa.  Associated 
minerals  are  Ba  IC  felspars,  corundum,  and  mont- 
morillonite.  L.  S.  T. 

Regional  granitisation  and  metamorphism  in 
New  England.  L.  W.  Currier  (Amer.  Min.,  1938, 
23,  168). — The  origin  of  granites  at  Chelmsford - 
Westford,  Mass.,  and  Milford,  N.  H.,  is  attributed 
to  general  intensive  granitisation  of  schists  by 
hydromagmatic  processes.  Metasomatism  has  de¬ 
veloped  alkali  felspars,  quartz,  and  muscovite  dis¬ 
placing  original  Mg,  Fe,  Ca,  and  Ti.  L.  S.  T. 

Mineral  deposits  of  the  north-eastern  part  of 
the  Humboldt  range,  Nevada.  E.  N.  Cameron 
(Amer.  Min.,  1938,  23,  167 — 168). — Hypogene  sul¬ 
phides  of  the  Ag-bearing  veins  and  stockworks 
include  pyrite,  sphalerite,  freibergite,  Ag-bearing 
galena,  and  jamesonite,  with  minor  amounts  of 
arsenopyrite,  stibnite  (I),  chalcopyrite,  bournonite, 
and  pyrargygite.  Quartz  (II)  is  the  chief  gangue 


mineral.  Calcite,  barite,  albite,  apatite,  scheelite, 
and  epidote  occur  in  the  veins.  Covellite,  sooty  . 
argentite,  and  native  Ag  appear  to  be  supergene. 
The  commercial  val.  of  the  Ag  deposits  is  probably 
due  to  supergene  enrichment.  Workable  quartz- 
stibnite  veins  consist  of  (I)  replacing  and  filling 
fractures  in  massive  (II).  Oxidation  of  a  vein  in 
Jackson  Canyon  has  given  workable  bodies  of  stibi- 
conite  and  (II).  L.  S.  T. 

Unweathered  manganese  deposits  of  the  Bates- 
ville  District,  Arkansas.  H.  D.  Miser  and  D.  F. 
Hewett  (Econ.  Geol.,  1937,  32,  1069;  Amer.  Min., 
1938,  23, 175). — The  cone,  bodies  of  MnCOs  now  being 
explored  in  this  district  appear  to  have  been  formed  by 
the  concn.  of  the  Mn  disseminated  throughout  the 
Fern  vale  limestone.  The  widespread  presence  of 
bementite,  as  well  as  of  neotocite,  barite,  and  fluorite, 
indicates  that  warm  waters  accomplished  this  concn. 

L.  S.  T. 

Silicification  types  along  the  hanging  wall  of 
the  London  fault,  Mosquito  Range,  Colorado. 
R.  D.  Butler  (Econ.  Geol.,  1937,  32,  1071 ;  Amer. 
Min.,  1938,  23,  167). — Dolomitic  formations  on  this 
wall  contain  replacement  ore  bodies  of  barite- 
carbonate-pyrite-sphalerite-galena-tennantite.  Sili¬ 
cification  of  the  dolomites  preceded  the  formation  of 
the  ore  minerals.  Two  types  of  replacement  Si02, 
idiomorphic  and  allotriom orphic,  have  been  observed. 
Distribution  of  ore  is  not  related  to  amount  of  silicific¬ 
ation,  but  valuable  ore  bodies  occur  only  within  a 
small  area  where  certain  silicified  facies  are  present. 

L.  S.  T. 

Crystal  structure  and  density  of  delafossite. 

A.  Pabst  (Amer.  Min.,  1938,  23,  175 — 176). — A 
discussion.  L.  S.  T. 

Nickel  content  of  an  Alaskan  troctolite.  J.  C. 
Reed  (Econ.  Geol.,  1937,  32,  1074 — 1075 ;  Amer. 
Min.,  1938,  23,  177). — A  troctolite  sill  occurring  on 
Admiralty  Island,  Alaska,  contains  ~0*18%  of 
chalcopyrite  and  0*10%  of  pentlandite,  corresponding 
with  0-06%  Cu  and  0*025%  Ni.  A  chemical  analysis 
indicates  Cu  :  Ni  =  3*5  :  1.  L.  S.  T. 

Broader  structural  relations  of  the  ore  deposits 
of  Central  City  and  Idaho  Springs,  Colorado. 

T.  S.  Lovering  and  E.  N.  Goddard  (Econ.  Geol., 
1937,  32,  1075 — 1076). — The  structure  of  the  deposits 
is  described  and  their  origin  discussed,  L.  S.  T. 

Pyxophyllite  deposit  in  S.E.  Newfoundland. 

J.  S.  Vhay  (Econ.  Geol.,  1937,  32,  1076—1077; 
Amer.  Min.,  1938,  23,  ISO— 181).— The  quartz- 
pyrophyllite  schists  occurring  near  Manuels,  Concep¬ 
tion  Bay,  consist  of  various  proportions  of  quartz 
and  pyrophyllite  (I)  grading  into  large  masses  of 
nearly  pure  (I).  (I)  has  been  formed  by  hydrothermal 

alteration  of  sheared  and  silicified  rocks.  L.  S.  T. 

Fluorite  deposits  in  Westmoreland,  New 
Hampshire.  H.  M.  Bannerman  and  R.  E.  Stolber 
(Econ.  Geol.,  1937,  32, 1077—1078 ;  Amer.  Min.,  1938, 
23,  166). — These  deposits  occur  as  fissure  fillings  in 
tension  fractures  in  a  granite  gneiss.  The  fluorite 
is  accompanied  mainly  by  quartz,  but  considerable 
amounts  of  barite,  calcite,  dolomite,  kaolin,  and 
sericite  are  present.  Sulphide  streaks  with  some 
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malachite  and  smithsonite  occur  throughout  the 
deposits.  The  veins  are  probably  post-Palacozoic. 

L.  S.  T. 

Magmatic  carbonation-carbotbermal  meta- 
morphism.  R.  J.  Holden  (Econ.  Geol.,  1937,  32, 
1078 — 1079). — The  results  of  mass  action  of  mag¬ 
matic  C02  can  be  recognised  by  the  association  of 
carbonates  with  chlorite,  epidote,  and  other  second¬ 
ary  hydrous  silicates  in  deep  veins  and  intrusives 
in  katamorphic  changes  at  depths  and  temp, 
where  only  anamorphic  actions  would  be  expected. 
Magmatic  C02,  in  some  cases  aided  by  S,  may  produce 
sericitisation,  propylitisation,  alunitisation,  silicific- 
ation,  and  pyritisation.  L.  S.  T. 

Platinum  placers  of  the  Goodnews  Bay  dis¬ 
trict,  Alaska,  J.  B.  Mertie,  jun.  (Econ.  Geol., 
1937,  32,  1080). — Placer  Pt  has  been  found  only  in 
a  small  area  south  of  Goodnews  Bay.  Production 
for  1937  is  — 5500  oz.  The  country  rock  consists  of 
sheared  and  semi-schistose  rocks  of  sedimentary  and 
igneous  origin,  and  lava  flows,  all  probably  Carboni¬ 
ferous.  The  chief  Pt  placers  occur  in  the  valley  of 
Salmon  River  and  in  two  tributaries,  the  Platinum  and 
Clara  Creeks.  All  six  Pt  metals  are  present  with 
68—75%  of  Pt,  6—13%  of  Ir,  and  0-25—0*5%  of 
Pd.  0*25 — 0*5%  of  Au  is  also  recovered.  Con¬ 
centrates  taken  with  the  precious  metals  include 
magnetite,  ilmenite,  and  chromite.  L.  S.  T. 

Gold  deposits  of  northern  Oriente,  Cuba. 
T.  T.  Quirke  (Econ.  Geol.,  1937,  32,  1081). — At 
Halguin,  the  deposits  occur  in  irregular  veins  and 
disseminations,  whilst  near  Santa  Lucia,  the  Au 
occurs  in  rough  coarse  and  fine  grains  within  massive 
serpentine  rocks,  in  quartz  veins,  in  massive  arseno- 
pyrite  concns.,  and  in  shatter  zones.  Nearly  all  the 
local  gravels  and  other  alluvium  contain  free  Au. 

L.  S.  T. 

Gold  in  the  Baleisk  mine  (Transbaikal).  0.  E. 
Zvjagintzev,  Y.  A.  Volkova,  and  E.  L.  Pisarjev- 
skaja  (Bull.  Acad.  Sci.  U.R.S.S.,  1938,  S6r.  Chim., 
509 — 518). — Up  to  120  m.  depth,  the  composition, 
microstructure,  and  Ag  content  of  the  Au  are  const. 
The  K  content  is  very  high  in  comparison  with 
granites.  All  the  component  elements  and  ions  have 
Y.E.K.  0*32 — 1*1  kg. -cal.  per  mol.  L.  J.  J. 

Origin  of  primary  lead  ores.  II.  A.  Holmes 
(Econ.  Geol.,  1938,  33,  829 — 867). — A  reply  to  criti¬ 
cism  (cf.  Graton,  A.,  1938,  I,  542 ;  Keevil,  A.,  1939, 
I,  2SS).  Knopf’s  alternative  suggestion  (A.,  1938, 
I,  283)  that  ore-Pb  is  a  differentiate  from  deep-seated 
peridotite  via  basaltic  granitic  magmas  is  without 
foundation.  L.  S.  T. 

Fluoride  with  pyrochlore  structure.  A.  Pabst 
(Nature,  1939,  143,  520 — 521). — X:Ray  investigation 
•of  ralstonite  (I)  gives  a0  9*87  a.,  space-group  Ohl — 
FdZm.  The  unit  cube  contains  48  (F,  OH), 
16  (Al,  Mg),  2*7  Na,  and  7  H20.  The  structure  is 
similar  to  that  of  the  pyrochlore  group 
-X2Z2(0,OH,F)7.  (I)  can  be  dehydrated  without 

'  destroying  the  crystal  lattice.  L.  S.  T. 

Occurrence  of  vanadium  in  nature.  F.  Her¬ 
mann  (Metallwirts.,  1936,  15,  1007 — 1015;  Chem. 
-Zentr.,  1937,  i,  814). — The  natural  enrichment  of  Y 


in  magnetites,  other  Fe  and  Mn  ores,  and  bitumens 
is  discussed.  World  sources  are  reviewed  and  classi¬ 
fied.  A.  J.  E.  W. 

Hydrothermal  formation  of  clay  minerals  in 
the  laboratory.  F.  H.  Norton  (Amer.  Min.,  1939, 
24,  1 — 17)^ — A  continuation  of  former  work  (A.,  1937, 
I,  206)  and  an  extension  to  other  minerals  in  which 
rates  of  reaction  at  different  temp,  and  over  various 
ranges  of  pressure  of  C02  have  been  determined. 
Albite  is  comparatively  stable  and  its  conversion  into 
beidellitc  (?)  is  slow.  At  300°  and  500  lb.  per  sq.  in. 
of  C02,  nephelite  is  rapidly  converted  almost  com¬ 
pletely  into  gibbsite  ( ?),  but  at  275°  or  325°  and  the 
same  pressure,  the  end-product  is  sericite  (I).  Ortho- 
clase  and  leucite  are  also  converted  into  (I).  At  300° 
and  250  lb.  per  sq.  in.,  petallite  gives  a  50%  conversion 
into  a  product  that  has  an  X-ray  pattern  similar  to, 
but  not  identical  with,  that  of  kaolinite  (II).  At 
300°  and  500  lb.  pressure,  spodumene  is’  converted 
completely  into  (II),  and  anorthite  into  pyrophillite 
(90%  yield),  whilst  pollucite,  beryl,  lepidolite,  and 
(II)  remain  unchanged.  Below  250°  and  above  350°, 
the  above  parent  minerals  appear  to  be  stable.  The 
end-product  is  determined  not  only  by  temp.,  pres¬ 
sure,  and  pn,  but  also  by  some  characteristic  of  the 
parent  mineral.  Reaction  proceeds  directly  to  a 
single  end-product  without  the  formation  of  inter¬ 
mediate  minerals.  L.  S.  T. 

Adsorptive  clays  of  the  Texas  Gulf  Coast. 
A.  F.  Hagner  (Amer.  Min.,  1939,  24,  67 — 108). — 
13  clay  deposits  of  this  coast  are  described,  and  the 
results  of  optical,  chemical,  and  X-ray  investigation 
of  the  clays  are  discussed.  The  principal  mineral 
constituent  of  the  clays  as  mined  is  montmorillonite 
(I).  Many  beds  represent  the  alteration  in  situ  of 
volcanic  ash.  Substantial  amounts  of  kaolinite, 
halloysite,  and  allophane  occur  in  some  of  the  deposits. 
Much  of  the  original  material  has  altered  sufficiently 
to  form  usable  adsorptive  clays.  The  waxy  char¬ 
acter  of  certain  moist  clays  is  a  convenient  field 
indication  of  adsorptive  capacity,  and  the  waxy  clays 
contain  more  nearly  pure  (I)  than  other  types  which 
are  soft,  granular,  and  kaolinitic.  Correlation  of 
mineralogical  characteristics  with  adsorptive  capacity 
indicates  that  granular  or  inseparable  impurities  lower 
adsorptive  capacity,  but  that  there  is  no  relation 
between  microscopic  texture  and  structure  and  ad¬ 
sorptive  efficiency.  Strongly  adsorptive  members  of 
the  (I)  group  have  much  loosely-bound  H20,  and  clay 
minerals  with  the  (I)  lattice  have  a  structure  which 
permits  high  adsorption.  The  amount  and  degree  of 
alteration  of  original  material  to  clay  appear  to  be 
related  to  adsorptive  capacity,  and  completely-altered 
bentonite  forms  the  best  aetivable  clay.  Adsorptive 
clays  originating  by  transportation  of  material  tend 
to  contain  more  granular  impurities  than  those  alter¬ 
ing  in  situ  and  seem  to  be  active,  but  poorly  aetivable. 
Chemical  analyses  [E.  Emendorfer]  recorded  for  raw 
and  activated  clays  show  a  considerable,  increase  in 
Si02  with  a  corresponding  decrease,  in  most  cases, 
of  A^Og,  MgO,  CaO,  and  Fe203,  indicating  that  high 
%  of  removable  bases  accompanies  high  adsorptive 
capacity.  (I)  is  the  most  highly  adsorptive  clay 
mineral  studied.  L.  S.  T. 
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Earth  structure  and  earth  origin.  K.  F. 
Mather  (Science,  1939,  89,  65 — 70). — An  address. 

L.  S.  T. 

Calculation  of  geological  age.  N.  B.  Keevil 
(Amer.  J.  Sci.,  1939,  237,  195 — 214). — New  equations 
for  computing  the  age  of  rocks  and  minerals  from 
radioactivity  data  are  developed.  Errors  in  former 
work  are  discussed.  By  a  suitable  choice  of  equations, 
any  desired  degree  of  accuracy  in  calculation  of  the 
age  can  be  obtained  for  all  methods  involving  the 
accumulation  of  Pb  and  He  from  the  Th,  U,  and 
actino-U  series.  At  low  ages  the  simple  equation 
incorporating  recent  vals.  of  the  disintegration  consts. 
is  satisfactory,  whilst  for  rocks  of  high  age  the  new 
equation  given  can  generally  be  applied.  L.  S.  T. 

Oxygen  method  for  geological  age  determin¬ 
ation  based  on  atomic  disintegration  ;  applic¬ 
ation  to  Karelian,  Wilberforce,  and  South 
Dakotan  uraninites.  Y.  G.  Chlopin  (Bull.  Acad. 
Sci.  U.R.S.S.,  1938,  S6r.  Chim.,  489— 497).— The 
geological  age  is  calc,  from  the  U02  :  U03  ratio  on  the 
assumption  that  the  U  was  originally  present  solely 
as  U02,  and  that  the  0  content  has  remained  const. 
The  applicability  and  limitations  of  the  method  are 
discussed,  particularly  in  relation  to  the  Pb  method. 

L.  J.  J. 

Geological  age  of  uraninites  and  monazites 
from  the  pegmatite  veins  of  north  Karelia. 
Y.  G.  Chlopin  and  M.  E.  Vladimirova  (Bull.  Acad. 
Sci.  U.R.S.S.,  1938,  S6r.  Chim.,  499— 508).— The  Pb 
method  gives  close  agreement  between  secondarily 
unaltered  samples  from  the  same  or  different  veins; 
secondary  alteration  causes  too  high  vals.  No  change 
of  Pb  :  U  ratio  occurred  during  crystallisation.  Re¬ 
sults  by  the  0  method  (cf.  preceding  abstract)  are  in 
agreement.  North  Karelian  and  Manitoban  mon¬ 
azites  give  ages  (by  Pb  method)  >  those  of  associated 
uraninites.  The  upper  limit  for  North  Karelian 
pegmatites  is  1600  X  10 6  years.  L.  J.  J. 

Nitrogen,  argon,  and  neon  in  the  earth's  crust 
with  applications  to  cosmology.  (Lord)  Ray¬ 
leigh  (Proc.  Roy.  Soc.,  1939,  A,  170,  451 — 464). — 
The  ratio  of  A  to  Ne  was  determined  for  a  no.  of 
plutonic  rocks  by  extracting  the  gases  by  heat.  The 
method  of  manipulation  of  the  gases  is  described. 
The  ratio  Ne  :  A  is  of  the  same  order  as  the  ratio  of  the 
gases  in  the  atm.,  a  fact  which  is  not  in  favour  of  the 
view  that  there  has  been  a  loss  of  Ne  from  the  atm. 
Pumice  stone  contains  an  exceptionally  high  propor¬ 
tion  of  Ne.  The  rocks  examined  contained  about 
0  04  c.c.  of  N  per  g. ;  the  N  is  mainly  in  combination. 
It  is  concluded  that  the  rocks  contain  in  all  ~  50  times 
as  much  N  as  the  atm. ;  it  is  not  necessary  to  regard 
the  atm.  as  primitive  and  no  difficulty  arises  as  to 
why  the  earth  did  not  lose  its  N  when  its  temp,  was 
high.  G.  D.  P. 

Cause  of  the  colour  of  the  blue  quartzes  of  the 

charnockites  of  South  India  and  of  the  Champion 

gneiss  and  other  related  rocks  of  Mysore.  N. 

Jayaraman  (Proc.  Indian  Acad.  Sci.,  1939,  A,  9, 

265 — 285).— The  blue  colour  of  charnockite  quartz 

and  opalescent  blue  quartz  from  the  Champion  gneiss 

is  due  to  the  presence  of  Ti,  and  the  intensity  of  colour 

is  -ccv^i].  The  coloured  quartzes  show  a  brownish- 

v\  . 

■  V 


yellow  turbidity  in  transmitted  light,  the  intensity  of 
which  is  oc  the  intensity  of  the  blue  colour  in  reflected 
light.  The  turbidity  is  also  due  to  Ti.  Heating 
destroys  the  blue  colour  and  the  turbidity.  The 
various  types  of  quartz  have  been  examined  micro¬ 
scopically  and  chemically.  W.  R.  A. 

Siliceous  sinter  from  Vis  Island  (Lissa), 
Dalmatia.  S.  Miholx6  (Bull.  Soc.  scient.  nat. 
Croat,  1937—1938,  49/50,  49— 56).— The  sinter 
contains  Si0o  73T5,  AL>03  0*24,  Fe203  0*15,  MgO  0*02, 
CaO  15*98,  Nao0  0*14,“ K20  0*12,  H20+  0*07,  H20- 
0*03,  C02  10*46,  Sn02  0-0027,  PbO  0*0212,  ZnO 
0*0265,  SrO  0*0280,  BaO  0*0007,  total  100*44%. 

L.  S.  T. 

Sedimentary  siliceous  rocks,  hornstone,  and 
the  flint  problem.  J.  Kuhnel  (Z.  deut.  Geol.  Ges., 
1939,  91,  207 — 231). — The  possible  origin  of  horn- 
stone  and  flint  is  discussed.  L.  S.  T. 

Is  a  thermal  hypothesis  of  flint  formation 
possible?  W.  Wetzel  [with  D.  Wirtz]  (Z.  deut. 
Geol.  Ges.,  1939,  91,  231 — 236). — Kuhnel’s  views 
(preceding  abstract)  are  criticised.  L.  S.  T. 

Thermoluminescence  in  several  marbles.  M. 
DisRiBisRE  (Bull.  Soc.  Fran^.  Min.,  1938,  61,  295 — 
296). — The  orange  thermoluminescence  which  occurs 
in  many  marbles  and  breccias  is  not  closely  associated 
with  their  age.  It  appears  most  often  as  luminous 
points,  and  seems  to  be  connected  directly  with 
crystallisation.  Marbles  showing  thermoluminescence 
are  enumerated.  L.  S.  T. 

Attapulgite.  J.  de  Lapparent  (Bull.  Soc.  Fran^ 
Min.,  1939,  61,  253 — 283). — A  reply  to  criticism  (A., 
1937, 1,  484 ;  A.,  1938, 1,  218)  and  a  reiteration  of  the 
author’s  views  (A.,  1938,  I,  52).  The  mineral  con¬ 
stituent  of  Attapulgus  clay  is  not  montmorillonite. 

L.  S.  T. 

Mineralisation  of  the  deposits  of  Bucium, 
Alba  District.  T.  P.  Ghijulesou  and  D.  Giu§cA 
(Bull.  Acad.  Sci.  Roumaine,  1938,  20,  34 — 44). — The 
general  geology  and  mineralisation  of  the  district  are 
described.  The  distribution  of  the  sulphide  minerals 
and  sylvanite,  hessite,  altaite,  and  petzite  in  the 
Arama  vein  is  described.  Enargite  (analysis  given)  is 
recorded  from  Rumania  for  the  first  time.  L.  S.  T. 

Leverrierite  from  the  lateritic  formations  of 
French  West  Africa.  J.  de  Lapparent  and  R. 
Hocart  (Compt.  rend.,  1939,  208,  1465 — 1467 ;  cf. 
A.,  1934,  387). — The  detection  (by  the  Debye- 
Scherrer  method)  and  occurrence  of  the  mineral  are 
described  and  discussed.  A.  J.  E.  W. 

Tin  deposits  of  the  Black  Hills,  South  Dakota. 
E.  D.  Gardner  (U.S.  Bur.  Mines,  1939,  Inf.  Circ. 
7069,  78  pp.). 

H.  Ungemach,  1879 — 1936.  R.  Hogart  (Bull. 
Soc.  Fran<j.  Min.,  1938,  61,  142 — 172). — A  review  of 
Ungemach ’s  contributions  to  crystallography. 

L.  S.  T. 

Factors  in  oil  accumulation.  Y.  C.  Idling  (J. 
Inst.  Petroleum,  1939,  25,  201 — 225). — An  investig¬ 
ation  of  the  influence  of  texture  and  buoyancy  in 
the  flow  of  oil  and  H20  mixtures  through  sands  and 
its  bearing  on  oil  accumulation.  T.C.  G.  T. 
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Intensity  of  the  Stark  effect  components  in 
hydrogen.  Theoretical  calculation  for  stronger 
fields.  E.  Gustafson  (Z.  Physik,  1939,  112,  453— 
463). — Intensities  of  the  Stark  effect  components  are 
calc,  to  a  first  approximation  for  the  first  four  states 
of  H.  The  two  components  of  longer  and  shorter  X 
for  the  initial  states  4,  3,  and  2  show  a  dissymmetry 
of  9-5,  4*8,  and  1*8%  respectively  in  a  field  of  500  kv. 
per  cm.  -  H.  C.  G. 

•  New  band  in  the  arc  spectrum  of  nitrogen. 
P.  Trautteur  (Pic.  sci.  Progr.  teen.,  1936,  [ii],  7, 
II,  218—220;  Chem.  Zentr.,  1936,  ii,  3633—3634).— 
An  arc  in  N2  (40  mm.)  gives  an  intense  band  contain¬ 
ing  two  rotational  systems,  vx  =  29002-6  +  27-500/ 
+  0-090J2,  and  v2  =  29002-6  +  27-542/  +  0-128/2. 
B\  =  13-795,  B’\  =  13-705,  B\  =  13-836,  and  £"2 
=  13*707.  A.  J.  E.  W. 


line  744  a.  (llSQ  —  23PX)  and  extending  to  about 
795  a.,  where  it  disappears  rather  abruptly.  The 
longer-X  limit  of  the  emission  corresponds  with  the 
22?+(X')  level  of  N2,  and  the  phenomenon  may 
possibly  be  a  resonance  effect  between  excited  Ne 
atoms  and  N2  mols.  .  A.  J.  M. 

i 

Spark  spectrum  of  silver  in  vacuo.  L.  Bloch, 
E.  Bloch,  and  L.  Kouang-Tao  (Compt.  rend.,  1939, 
208,  1214 — 1216). — More  than  1000  new  lines  have 
been  observed  in  the  spectrum  (2300 — 6800  a.)  of  a 
condensed  spark  between  Ag  electrodes  0-5  mm. 
apart,  in  a  vac.  Lines  rendered  diffuse  by  atm, 
effects  become  measurable.  The  Ag  i— iv  systems  are 
readily  separated,  Ag  m  and  xv  being  well- developed. 
The  continuum  is  not  less  intense  than  that  of  a 
spark  in  air,  showing  that  its  occurrence  is  not  due 
to  foreign  gases.  A.  J.  E.  W. 


Spectrum  of  the  night  sky  in  the  ultra-violet 
region.  A.  Arnulf,  B.  Bernard,  D.  Cavassilas, 
and  G.  D£jardin  (Compt.  rend.,  1939,  208,  1329 — 
1331 ). — XX  of  13  absorption  and  135  emission  lines  at 
2867 — 4052  a.  are  recorded,  relative  intensities  being 
given  for  the  emission  lines.  The  occurrence  of 
N2  (2P),  Vegard-Kaplan,  CN,  02  (Schumann-Bunge), 
N2+,  NH,  OH,  and  03  band  systems  is  confirmed; 
that  of  NO  (3,  CH,  N  I,  and  Na  bands  or  lines  is  less 
certain.  The  most  intense  and  characteristic  bands 
(3818,  3651,  3555,  3488,  3377,  3220,  and  3029  a.)  are 
unidentified.  A.  J.  E.  W. 

Mechanism  of  excitation  of  the  forbidden  lines 
of  oxygen  and  nitrogen  in  the  spectra  of  the 
aurora  and  the  night  sky.  M.  Nicolet  (Nature, 
1939,  143,  639). — A  new  excitation  mechanism  for 
the  forbidden  line  of  N  i  and  for  the  increasing  intensity 
of  the  red  O  I  line  with  height  and  auroral  type  is  put 
forward.  L.  S.  T. 

Existence  of  the  phosphorescence  of  oxygen  in 
the  spectrum  of  the  night  sky.  L.  Herman  and 
(Mme.)  B.  Herman  (Compt.  rend.,  1939,  208,  1392— 
1394). — Apart  from  lines  and  bands  the  spectrum  of 
the  night  sky  is  partly  continuous  in  the  green  and 
blue.  This  is  attributed  to  phosphorescence  of  02 
because  of  its  similarity  to  the  phosphorescence 
spectra  of  mixtures  of  02  and  N2,  and  a  mechanism 
of  excitation  is  suggested.  W.  B.  A. 

Continuous  emission  spectrum  accompanying 
the  resonance  lines  of  neon.  T.  Takamine, 
T.  Suga,  Y.  Tanaka,  and  G.  Imotanx  (Sci.  Papers 
Inst.  Phys.  Chem.  Bes.  Tokyo,  1939,  35,  447 — 454). 
— When  a  condensed  discharge  is  passed  through  a 
tube  containing  Ne  and  a  little  N2  a  continuous 
emission  spectrum  is  observed  beginning  with  the  Ne 


Spectrum  of  y  Cassiopeiae  in  the  photographic 
region.  II.  B.  B.  Baldwin  (Astrophys.  J.,  1939, 
89,  255 — 282;  cf.  A.,  1939,  I,  50).— The  changes  of 
structure  and  intensity  in  the  emission  and  absorption 
lines  of  H,  He  i,  Fe  n,  Si  u,  and  Mg  n  are  discussed  for 
the  interval  23rd  March,  1935,  to  24th  October,  1938. 

L.  S.  T. 

Development  of  the  electron  avalanche  in  the 
path  of  a  spark.  H.  Baether  (Z.  Physik,  1939, 
112,  464 — 489). — A  series  of  cloud-chamber  photo¬ 
graphs  shows  the  initiation  and  development  of  an 
electron  avalanche  under  various  conditions  of  pres¬ 
sure,  field  strength,  and  electron  shape.  Conditions 
governing  the  development  of  these  phenomena  into 
the  spark  discharge  are  considered  theoretically. 

H.  C.  G. 

Azimuthal  intensity  distribution  of  Rontgen 
retardation  radiation  in  Yhe  potential  region 
60—170  kv.  S.  Thordajrson  (Ann.  Physik,  1939, 
[v],  35,  135 — 146). — Measurements  of  the  relative 
intensity  of  X-rays  from  A1  and  W  anticathodes 
excited  by  electrons  of  60 — 170  kv.  have  been  made 
at  angles  from  0°  to  97°  to  the  direction  of  the 
electron  beam,  and  with  varying  thicknesses  of  Cu 
up  to  12  mm.  as  filter.  With  max.  filtration,  giving 
XX  near  the  threshold  vals.,  the  intensity  max.  shifts 
towards  smaller  azimuthal  angles  with  increasing 
electron  velocity  in  agreement  with  Sommerfeld’s 
theory  for  60 — 110  kv. ;  at  higher  velocities  the  angle 
is  <  the  theoretical  val.  as  a  result  of  electron 
diffusion.  The  latter  may  also  be  the  cause  of  an 
apparent  influence  of  the  degree  of  filtration  on  the 
position  of  the  max.  The  ratio  of  max.  intensity  to 
intensity  at  90°  to  the  electron  beam  increases  with 
electron  velocity,  and  is  smaller  for  W  than  for  Al, 
as  a  result  of  diffusion.  L.  J.  J. 


348 


BRITISH  CHEMICAL  AND  PHYSIOLOGICAL  ABSTRACTS.— A. ,  I. 


i  (a-c) 


Scattering  of  X-rays  by  crystals  away  from 
directions  of  selective  reflexion.  J.  Laval 
(Compt.  rend.,  1939, 208, 1512 — 1514). — The  intensity 
of  scattered  X-rays  in  the  neighbourhood  of  the  Bragg 
angles  has  been  studied  in  sylvine,  calcite,  diamond, 
and  Al,  by  an  ionisation  method.  Data  are  given  for 
the  {004}  zone  of  sylvine ;  a  method  of  expressing  the 
results  in  the  form  of  isodiffusion  surfaces  is  developed, 
{004}  giving  a  surface  which  is  symmetrical  about  an 
axis  corresponding  with  the  zone.  The  {002}  zone  is 
similar,  but  {006}  gives  a  surface  with  four  max. 
owing  to  interference  of  neighbouring  zones.  The 
scattering  is  due  to  thermal  agitation.  A.  J.  E.  W. 

X-Ray  interferences  of  self-irradiated  iron. 
G.  Borrmann  (Z.  Krist.,  1938,  100,  22S — 233;  cf. 
A.,  1937,  I,  55). — The  interference  patterns  obtained 
from  thin  crystal  plates  of  Fe,  Ag,  and  Cu,  using  a 
conical  slit,  are  illustrated  and  discussed  with  reference 
to  crystal  thickness,  angle  of  reflexion,  and  line  in¬ 
tensity,  I.  Me  A. 

X-Rontgen  spectrum  of  titanium  and  titanium 
oxide.  V.  H.  Sanner  (Z.  Physik,  1939,  112,  430— 
435). — The  X-spectrum  of  TI  and  Ti02  has  been 
investigated  with  a  vac.  spectrograph.  The  differ¬ 
ences  Ti  ->  Ti02  have  been  determined  for  Kav  a2, 
Pjl,  p5,  and  p'5.  H.  C.  G. 

Surface  structures  of  possibly  atomic  di¬ 
mensions  using  autelectronic  or  1  *  field  1  ’ 
emission  from  fine  metal  points.  M.  Benjamin 
and  R.  O.  Jenkins  (Nature,  1939,  143,  599). — 
Patterns  of  the  emission  from  fine  metal  points  under 
autelectronic  conditions  can  be  identified  as  corre¬ 
sponding  with  the  main  planes  in  the  crystal  lattice. 
The  patterns  obtained  and  reproduced  for  W  are 
made  up  of  twinkling  spots  corresponding  with  areas 
of  at.  dimensions.  The  technique,  which  is  a  modific¬ 
ation  of  that  described  by  Muller  (A.,  1938,  I,  301), 
is  suitable  for  the  study  of  metallic  surfaces  and  their 
contamination.  L.  S.  T. 

Townsend  coefficients  for  ionisation  by 
collision  in  pure  and  contaminated  hydrogen  as 
a  function  of  the  cathode  material.  D.  H.  Hale 
(Physical  Rev.,  1939,  [ii],  55,  815 — 819). — Using 
cathodes  of  Pt  and  Na-  and  NaH-coated  Pt,  coeffs. 
were  measured  for  pure  Hg-free  H2  and  for  H2  con¬ 
taminated  with  Na  and  NaH  vapour.  Vais,  of  <x/p 
are,  in  general,  smaller  for  pure  H2  than  for  H2 
contaminated  with  Hg  vapour  (cf.  Bowls,  A.,  1938, 
I,  167),  Na,  or  NaH.  Curves  for  a/p,  p/a,  and  y  as 
a  function  of  X/p  are  given  and  the  significance  of 
peaks  is  discussed.  The  peaks  indicate  relatively 
large  photo-emission  effects  at  the  cathodes  at  the 
lower  vals.  of  X/p.  In  the  case  of  the  Pt  cathode  at 
the  higher  vals.  of  X/p  the  curves  show  a  general  rise 
caused  by  electron  emission  due  to  the  bombardment 
of  the  cathode  by  positive  ions.  The  vals.  of  p/a 
and  y  for  the  Na  surfaces  are  in  the  case  of  Pt 
for  the  higher  vals.  of  X/p,  indicating  that  these 
surfaces  are  relatively  poor  emitters  under  positive 
ion  bombardment.  Sparking  potentials  measured  at 
each  val.  of  X /p  give  curves  in  fair  agreement  with  those 
of  Ehrenkranz  (cf.  A,,  1939,  I,  168),  and  in  rough 


agreement  with  curves  obtained  from  vals.  calc,  from 
the  y-coeffs.  N.  M.  B. 

Ionisation  of  sodium  atoms  at  the  surface  of 
thoriated  tungsten.  N.  D.  Morgtjlis  and  B.  I. 
Diatlovitskaja  (Compt.  rend.  Acad.  Sci.  U.R.S.S., 

1938,  21,  165 — 167). — Evidence  of  the  non-uniformity 

of  the  Th-W  surface  is  derived  from  measurements  of 
the  thermal  ionisation  of  Na  at  the  surface  at  1400° 
and  1700°  K.  E.  S.  H. 

Liberation  of  secondary  electrons  from  metal 
surfaces  by  electron  impact.  P.  Colombino 
(Nuovo  Cim.,  1936,  13,  205 — 213 ;  Chem.  Zentr., 
1936,  ii,  3640). — Secondary  emission  from  Cu  becomes 
const,  after  degassing  for  2 — 15  hr.  (according  to  thick¬ 
ness)  at  a  bright  red  heat.  After  interruption  of  the 
heating  the  emission  coeff.  (&)  remains  const,  for  some 
min.  and  then  rises,  again  reaching  a  const,  val.  after 
several  hr.  h  is  max.  for  ~500-e.v.  primary  electrons. 
Traces  of  gas  interfere.  A.  J.  E.  W. 

Diffuse  scattering  of  fast  electrons  in  electron 
interference  photographs.  H.  Nie  (Ann.  Physik, 

1939,  [v],  35, 97 — 106). — The  energy  losses  of  electrons 
scattered  by  passage  through  0*1  (x.  of  Au  and  by  a 
Cu20  surface  at  grazing  incidence  have  been  deter¬ 
mined  by  utilising  the  chromatic  aberration  of  a 
magnetic  lens.  For  electrons  of  49  and  78*5  kv., 
diffuse  scattering  is  associated  with  <0*4%  loss  of 
energy  in  the  case  of  transmission  through  Au.  In 
the  grazing  experiments  the  losses  were  greater. 

L.  J.  J. 

Creation  of  pairs  or  positrons  by  fast  electrons. 
H.  R.  Crane  and  J.  Halpern  (Physical  Rev.,  1939, 
[ii],  55,  838 — 844;  cf.  A.,  1938,  I,  291). — An  examin¬ 
ation  of 2588  traversals  of  1 — 12-Me.  v.  electrons  through 
mica,  Pb,  and  Pt  and  cloud-chamber  tracks  in  air 
gave  no  indication  that  the  cross-section  for  pair 
formation  by  electrons  is  abnormally  large  for  energies 
<12  Me.v.  in  substances  of  either  high  or  low  at.  no. 
as  reported  by  other  investigators.  Results  showed 
general  agreement  with  theory.  Available  theoretical 
and  experimental  data  are  reviewed.  N.  M.  B. 

Positive  beam  in  cathode-ray  tubes.  J. 
Forman  (Nature,  1939,  143,  598 — 599). — The  occur¬ 
rence  of  a  beam  of  positive  ions  in  commercial  high- 
vac.  cathode-ray  tubes  in  certain  conditions  is  de¬ 
scribed.  The  production  of  these  ions  is  probably  a 
secondary  effect  from  the  primary  electron  beam,  due 
to  a  trace  of  residual  gas  in  the  tube.  The  fluorescent 
screens  are  badly  damaged.  L.  S.  T. 

Formation  of  helium  molecules.  II.  F.  L. 
Arnot  and  M.  B.  M’Ewen  (Proc.  Roy.  Soc.,  1939, 
A,  171,  106 — 120 ;  cf.  A.,  1938,  I,  429).— The  form¬ 
ation  of  ionised  He  mols.  was  studied  by  means  of  a 
mass  spectrograph.  It  is  shown  that  the  mol.  ion  is 
formed  by  the  attachment  of  excited  atoms  in  S - 
states  to  normal  atoms  in  the  ground  state.  The 
results  are  compared  with  those  obtained  for  Hg 
mol.  ions.  G.  D.  P. 

Coefficient  of  absorption  of  small  ions  by 
neutral  particles  in  suspension  in  air.  0.  Te- 
Tckao  and  H.  Le  Boitei tx  (Compt.  rend.,  1939,  208, 
1288—1289). — The  coeff.,  a  —  1*62  x  10~7,  is  deduced 
from  the  ratio  of  the  nos.  of  large  ions  and  neutral 
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particles  ( P/N0 ,  cf.  A.,  1939,  I,  169)  and  the  coeff. 
of  recombination  of  large  and  small  ions.  It  is  de¬ 
duced  that  —10  ion-pairs  per  c.c.  per  sec.  are  produced 
in  the  atm.  by  radioactive  and  cosmic  radiation. 

A.  J.  E.W. 

Dissociation,  recombination,  and  attachment 
processes  in  the  upper  atmosphere .  D.  R.  Bates, 
R.  A.  Buckingham,  H.  S.  W.  Massey,  and  J.  J. 
Unwin  (Proc.  Roy.  Soc.,  1939,  A,  170,  322 — 340). — 
A  theoretical  investigation  of  the  recombination  coeff. 
for  electrons  assuming  that  the  process  is  one  of  direct 
capture  into  a  discrete  quantum  state  with  emission 
of  radiation.  The  process  occurs  at  a  rate  quite 
insufficient  to  account  for  the  observed  rate  of  re¬ 
combination.  It  is  suggested  that  the  observed  re¬ 
combination  is  to  be  accounted  for  by  the  reaction  of 
negative  and  positive  0  ions.  G.  D.  P. 

Packing  fraction  differences  among  heavy 
elements.  A.  C.  Graves  (Physical  Rev.,  1939, 
[ii],  55,  863—867;  cf.  Dempster,  A.,  1938,  I,  111).— 
New  packing  fraction  difference  measurements  are 
reported  for  Cr,  Gd,  Au,  Lu,  Mo,  Os,  Pt,  Ru,  Sr,  Ta, 
Sn,  U,  Yb,  and  Zr.  By  combining  these  differences 
with  known  packing  fractions  a  no.  of  new  packing 
fractions  are  deduced  and  plotted.  Tho  recalc.  at. 
wt.  of  Os  is  190*38  (chemical  val.  191*5);  that  of  Lu 
is  174*96  in  agreement  with  Honigschmid’s  chemical 
val.  N.  M.  B. 

Proton  groups  emitted  during  a-ray  bombard¬ 
ment  of  substances  containing  hydrogen.  T.  San- 
Tsiang  (Compt.  rend.,  1939,  208,  1302 — 1303). — 
Bombardment  of  Cellophane,  cellulose  acetate,  and 
paraffin  wax  with  a -particles  from  Po  causes  emission 
of  protons  in  six  discrete  groups,  which  are  shown  by 
Wilson  chamber  measurements  to  have  ranges  of  6*2, 
7*8,  10*0,  11*7,  13*5,  and  16*2  cm.,  corresponding  with 
a-particle  ranges  (7?a)  of  1-58,  1*88,  2*26,  2*64,  3*04, 
and  3*54  cm.,  respectively.  These  groups  correspond 
with  resonance  levels  of  the  composite  nucleus,  |Li. 
The  ratio  of  the  experimental  cross-section  to  that 
calc,  from  Coulomb’s  law  approaches  unity  only  for 
72a<^  1  cm.,  showing  that  interaction  of  £He  and  JH 
nuclei  commences  with  an  inter-nuclear  distance  of 
—8  X  10-13  cm.  The  angular  variation  of  the  cross- 
section  shows  that  £He  orbital  moments  with  l  =  0 
and  1  are  involved  in  the  process ;  the  total  effective 
cross-section  for  a  solid  angle  of  2-  is  —2  x  10~24  sq. 
cm.  A.  J.  E.W. 

Scattering  of  a-particles  by  argon,  oxygen, 
and  neon.  G.  Brubaker  (Physical  Rev.,  1939, 
[ii],  55,  877;  cf.  A.,  1939,  I,  114). — A  correction. 
Corr.  vals.  for  nuclear  radii  are  :  0,3-5  x  10~13 ;  Ne, 
4*0  X  10-13  cm.  N.  M.  B. 

Excitation  functions  for  neutrons  from  beryl¬ 
lium  and  boron  obtained  with  Th-C'  a-rays. 
E.  Funfer  (Ann.  Physik,  1939,  [v],  35,  147 — 152 ; 
cf.  A.,  1938,  I,  3S1). — The  measurements  described 
previously  have  been  extended  to  Be  and  B.  Numer¬ 
ous  sharp  resonance  levels  narrower  than  70  kv.  are 
found,  which  are  responsible  for  almost  all  the  neutron 
yield,  and  are  situated  ~200  kv.  apart.  L.  J.  J. 

Groups  of  slow  neutrons.  E.  Amaldi  and 
E.  Fermi  (Ric.  sci.  Progr.  teen.,  1936,  [ii],  7, 1,  310 — 


313 ;  Chem.  Zentr.,  1936,  ii,  3629 — 3630 ;  cf.  A., 
1938, 1,  427).— The  “  logarithmic  width  ”  of  a  neutron 
group  is  the  mean  no.  of  collisions  undergone  while 
in  that  group  by  a  neutron  the  energy  of  which  is  re¬ 
duced  by  a  factor  1  je  at  each  collision.  This  width 
has  the  following  vals.  for  a  mean  free  path  (X)  of 
0*65  cm.  :  group  D,  0*8 ;  A,  0-06 ;  7,  0*2.  The  mean 
squared  ranges  r2  (r  in  cm.),  measured  in  H^O,  are  : 
group  C,  327;  7),  277;  A  +  B,  271;  7,  262.  The 
energies  (IF,  W')  of  two  groups  aro  related  to  their 
ranges  by  log  (W /TP)  =  (r2  —  r'2)/6x2.  The  energies 
of  the  7),  i  +  5)  and  7  groups  are  in  the  ratio 
1  ;  11  : 400.  The  difference  of  50  in  the  r2  vals.  for 
the  C  and  D  groups  is  attributed  to  diffusion  of  the 
C-neutrons  (24),  and  to  the  comparatively  long 
slowing-down  process  in  the  energy  interval  between 
1  e.v.  and  the  energy  of  thermal  motion. 

A.  J.  E.  W. 

Absorption  of  neutrons  of  medium  energy. 
J.  H.  E.  Griffiths  (Proc.  Roy.  Soc.,  1939,  A,  170, 
513 — 519). — Neutrons  were  produced  by  the  action 
of  y-rays  of  Ra  on  Be  and  their  absorption  in  18 
elements  investigated  by  comparison  of  the  activities 
of  the  artificially  produced  isotopes.  The  absorption 
coeff.  of  the  (3 -rays  was  also  found  and  the  relative 
vals.  of  the  neutron  absorption  cross-section  were 
calc.  The  results  are  compared  with  theory  and 
reasons  for  the  large  discrepancies  are  discussed. 

G.  D.  P. 

Neutrons  from  the  break  up  of  5He.  H.  Staub 
and  W.  E.  Stephens  (Physical  Rev.,  1939,  [ii],  55, 
845 — 850). — The  energy  spectrum  of  the  neutrons 
from  the  disintegration  of  Li  by  0‘8-Me.v.  deuterons 
was  measured  by  the  method  of  recoil  particles  in  a 
high-pressure  cloud  chamber  at  different  stopping 
powers.  A  sharp  drop  in  the  no.-energy  curve  at 
3*8  Me.v.  indicates  the  max.  energy  of  the  neutrons 
from  the  two-stage  reaction  7Li  +  2D  ->•  4He  +  5He  -f- 
14*3  Me.v.  (1) ;  5He  4He  +  +  0*8  Me.v.  (2).  By 

measuring  the  a-particle  spectrum  with  an  ionisation 
chamber-linear  amplifier-counter,  the  relative  no.  of 
a-particles  from  (1)  gave  the  relative  probability  of 
reaction  (1)  and  hence  (2)  in  good  agreement  with  the 
observed  relative  no.  of  neutrons.  N.  M.  B. 

Resonance  scattering  of  protons  by  lithium. 
E.  C.  Creutz  (Physical  Rev.,  1939,  [ii],  55,  819—824 ; 
cf.  Hafstad,  A.,  1936, 1313). — Curves  for  the  scattering 
of  protons  by  a  thick  target  of  Li  in  the  energy  range 
272 — 586  e.kv.,  at  an  angle  of  156°,  show  a  max.  at 
458  e.kv.,  approximating  to  the  energy  for  Li  y- ray 
resonance  max.  The  scattering  from  a  Be  crystal 
increases  smoothly  with  proton  energy  throughout 
the  range.  The  anomaly  indicates  that  the  y-radi- 
ation  obtained  by  bombarding  7Li  with  440-e.kv. 
protons  arises  from  the  reaction  7Li  +  HI  ->  8*Be ; 
8*Be  ->  8Be  +  y,  that  the  8Be  state  is  odd,  and  that 
there  are  no  odd  excited  states  of  the  a-particle  below 
~13  Me.v.  N.  M.  B. 

Transformation  of  boron  by  slow  neutrons 
with  production  of  a-particles  and  protons. 
W.  Maurer  and  J.  B.  Fisk  (Z.  Physik,  1939,  112, 
436 — 452). — The  transition  was  examined  in  BCi3 
vapour  in  an  ionisation  chamber  with  about  40,000 
single  processes.  Both  a-particles  and  protons  are 
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produced  and  ascribed  to  the  processes  ^B  ( n ,  a)  sLi 
and  JSB  (n,  p)  ^Bo.  The  (ny  a)  transition  gives  rise 
to  four  or  five  energy  groups,  that  of  highest  energy 
arising  at  2-90  e.Mv,  From  the  group  separation  of 
7Li,  three  or  four  excitation  levels  are  derived  at 
E  =  200,410,640,  and  840  e.kv.  L.  G.  G. 

(A)  Nuclear  isomerism  in  element  43.  G.  T. 
Seaboeg  and  E.  Segr£.  (b)  Calibration  of  the 
ionisation  chamber.  W.  Gentner  and  E.  Segr:e 
(Physical  Rev.,  1939,  [ii],  55,  808—814,  814).— (a)  A 
detailed  account  of  results  previously  reported  (cf. 
A.,  1939,  I,  3).  The  activity  is  of  6-6  hr.  half-life; 
the  energy  of  the  decay  electrons  is  116  e.kv.,  and 
this  line  spectrum  must  be  due  to  the  conversion 
electrons  of  a  highly  converted  y- ray  of  energy  136 
e.kv.  due  to  a  transition  from  an  excited  state  of  the 
43  isotope.  The  observed  X-rays  are  attributed  to 
the  Kol  line  of  43;  the  emitted  y-rays  are  of  ~180 
e.kv.  energy  and  aro  interpreted  as  following  the 
transition  which  gives  rise  to  the  conversion  electrons. 

(b)  Practical  details  are  reported.  N.  M.  B. 

Nuclear  excitation  of  indium  with  a-particles. 
K.  Lark-Horovitz,  J.  R.  Risser,  and  R.  N.  Smith 
(Physical  Rev.,  1939,  [ii],  55,  878;  cf.  Barnes,  A., 
1939,  I,  173). — Bombardment  of  In  with  16-Me.v. 
a-particles  from  a  cyclotron  for  30 — 90  min.  gives 
rise  to  115*In  (4  hr.)  as  in  the  case  of  neutron,  proton, 
or  X-ray  oxcitation.  Other  weak  activities  were 
observed.  N.  M,  B. 

Identification  of  some  of  the  products  of 
uranium  cleavage.  P.  Abelson  (Physical  Rev., 
1939,  [ii],  55,  876 — 877). — The  recently  reported 
identifications  131I  (8  days)  and  129Te  (70  min.)  are 
confirmed  (cf.  A.,  1939,  I,  296).  Further  identific¬ 
ations  are  :  mTe  (30  hr.)  and  131Te  (25  min.)  131I 
(8  days);  129Sb  (4*6  hr.)->129Te  (70  min.);  127Sb 
(82  hr.)  127Te  (10  hr.).  N.  M.  B. 

Time  involved  in  the  process  of  nuclear 
fission.  N.  Feather  (Nature,  1939,.  143,  597 — 
598). — Experiments  affording  evidence  of  asymmetry 
in  the  spatial  distribution  of  the  fission  fragments  of 
U  bombarded  by  fast  neutrons  from  Li  +  deuterons 
aro  described.  Tlio  activity  collected  through  a 
given  thickness  of  absorber  in  the  direction  of  neutron 
motion  is  >  that  in  the  reverse  direction.  The 
observed  asymmetry  shows  that,  after  neutron  cap¬ 
ture,  fission  of  the  nucleus  usually  occurs  before  the 
original  momentum  of  the  system  is  lost.  The  mean 
life  indicated  for  the  intermediate  nucleus  is .  >  ~5  X 
10-13  sec.,  which  is  the  max.  life  (3  X  10-3  sec.) 
indicated  by  the  work  of  Green  et  al .  (A.,  1939,  I, 
234).  L.  S.  T. 

New  products  of  the  fission  of  the  thorium 
nucleus.  L.  Meitner  (Nature,  1939,  143,  637; 
cf.  A,,  1939,  I,  233). — Irradiation  of  a  layer  of  Th 
oxide  with  neutrons  from  Li  +  SOO-kv.  deuterons, 
collection  of  the  recoil  nuclei  in  H20,  and  pptn.  with 
HoS  gave  a  ppt.  containing  substances  of  half-life  40 
min.  and  14*5  hr. :  Thus,  some  of  the  fission  products 
of  Th  show  a  chemical  behayiour  similar  to  that  of 
“  trans-U  ”  elements,  and  essentially  the  same 
elements  are  produced  in  the  fission  of  U  and  Th. 

•  .  L.S.T. 


.  Radioactive  halogens  produced  by  the  neutron 
bombardment  of  uranium  and  thorium.  R.  W. 
Dodson  and  R.  D.  Fowler  (Physical  Rev.,  1939, 
Ii],  55,  880;  cf.  Abelson,  A.,  1939*  I,  234). — After 
bombardment  of  U  and  Th  by  D-D  neutrons  the 
I  (2*5  hr.)  was  not  found,  but  two  I  activities  (^-45 
min.  and  12  hr.)  both  from  U  and  Th  and  a  Br  activity 
(~40  min.)  from  U  are  reported  and  chemical  separ¬ 
ations  are  described.  N,  M.  B. 

•  Delayed  neutron  emission  from  uranium. 
E.  T.  Booth,  J.  R.  Dunning,  and  F.  G.  Slack 
(Physical  Rev.,  1939,  [ii],  55,  876;  cf.  Roberts,  A., 
1939,  I,  235). — The  effect  is  produced  primarily  by 
slow  neutrons  and  follows  approx,  the  l/v  law.  The 
decay  curves  are  analysed  into  two  periods  of  — 15 
and  10 — 15  sec.  The  ratio  of  the  initial  no.  of 
delayed  neutrons  per  sec.  to  the  total  no.  of  U  fissions 
per  sec.  was  1  : 60.  The  val.  found  for  the  U  fission 
cross-section  for  slow  neutrons  was  ~3  X  10~24  sq. 
cm.,  and  hence  the  oross-section  for  delayed  neutron 
emission  is  '-~0-05  X  10~24  sq.  cm.  The  decay  curves 
for  y-rays  emitted  by  U  after  neutron  irradiation 
analyse  into  periods  of  10 — 15  and  40 — 50  sec., 
together  with  some  longer  periods.  Results  indicate 
that  some  of  the  fission  fragments  emit  p-rays  with 
these  periods  and  are  then  still  sufficiently  excited 
for  the  emission  of  y-ray  quanta,  or  occasional 
delayed  neutrons.  N.  M.  B. 

Search  for  p-p articles  emitted  during  uranium 
fission  process.  J.  W.  Kennedy  and  G.  T.  Sea- 
borg  (Physical  Rev.,  1939,  [ii],  55,  877).— Two 
Geiger-Muller  counters  in  a  coincidence  arrangement 
and  separated  by  1-3  cm.  of  Al  were  placed  near  400 
g.  of  U308  undergoing  several  thousand  fissions  per 
min.  under  irradiation  by  paraffin-slowed  neutrons 
from  a  Ra-Be  source.  No  effect  was  observed, 
indicating  absence  of  high-energy  p-particles.  The 
emission  of  p-particles  of  lower  energies  simult  aneously 
with  the  fission  process  does  not  occur  during  the 
majority  of  the  fissions.  N.  M.  B. 

Simple  capture  of  thermal  and  resonance 
neutrons  by  uranium.  H.  von  Halban,  jun.,  L. 
Kowarski,  andP.  Savitch  (Compt.  rend.,  1939,  208, 
1396 — 1398). — The  capture  of  thermal  and  resonance 
neutrons  by  U  gives  the  p-active  ^gU.  The  effective 
section  of  TJ  for  thermal  neutrons  has  been  determined 
by  comparison  of  the  activity  produced  in  U  and  in 
Au  foil  by  the  same  source.  Irradiation  with  and 
without  a  Cd  screen  gives  the  combined  intensity  for 
thermal  and  resonance  neutrons  and  for  resonance 
neutrons  only.  The  magnitude  of  the  resonance 
band  of  U  is  discussed.  W.  R.  A. 

Energy  of  neutrons  liberated  during  nuclear 
partition  of  uranium.  M.  Dod£,  H.  von  Halban, 
jun.,  F.  Joliot,  and  L.  Kowarsky  (Compt.  rend., 
1939,  208,  995 — 997). — The  production  of  32P  has 
been  detected  in  CS2  exposed  to  the  action  of  U 
bombarded  with  photo-neutrons  (Ra-Be  source) ;  this 
process  requires  neutrons  of  energy  <2  Me.v.,  which 
are  shown  to  originate  from  the  U  and  evidently 
result  from  partition  of  U  nuclei.  A.  J.  E.  W. 

Neutrons  emitted  during  bipartition  of 

uranium  under  the  action  of  neutrons.  C. 

*  . 
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Magnan  (Compt.  rend.,  1939,  208,  1218 — 1220). — 
Very  . high  ionisation  (170,000  ion  pairs  per  min.)  is 
observed  in  an  ionisation  chamber  containing  a  layer 
of  U  oxide  (0*025  g.  per  sq.  cm.)  surrounded  with 
paraffin  and  bombarded  with  neutrons  from  a  source 
equiv.  to  20  g.  of  Rn  +  Be.  The  intensity  of  the 
ionising  particles,  which  penetrate  350  \jl.  of  Al, 
increases  by  40%  on  trebling  the  U  oxide  density. 
This  effect  can  only  be  due  to  showers  of  ~50  protons 
with  a  range  in  air  of  60  cm.  and  an  energy  of  7 
Me.v.,  or  to  simultaneous  production  of  ~500 
neutrons.  The  occurrence  of  chain  reactions  (cf. 
Haenny  and  Rosenberg,  A.,  1939, 1,  293)  is  suggested. 

A.J.  E.  W. 

Calculations  relative  to  the  eventual  conditions 
of  the  chain  transmutation  of  uranium.  F. 
Perrin  (Compt.  rend.,  1939,  208,  1394 — 1396). — 
Mathematical.  ;  Calculations  have  been  made  for 
reactions  produced  by  rapid  neutrons.  W.  R.  A. 

Stopping  power  of  mercury  and  of  nitrogen 
for  cosmic-ray  electrons.  J.  H.  Bartlett,  jun. 
(Physical  Rev.,  .1939,  [ii],  55,  803 — 807). — Mathe¬ 
matical.  Form  factors  for  N  found  with  analytic 
wave  functions  and  for  Hg  with  a  Hartree  field  differ 
considerably  in  the  case  of  N  and  inappreciably  in  the 
case  of  Hg  from  those  found  with  a  Fermi-Thomas 
field.  The  formula  for  the  cross-section  for  impact 
radiation  due  to  high-energy  electrons  is  revised. 

N.  M.  B. 

Cosmic-ray  particles  at  great  depth.  J. 
Barn6tbty  and  M.  Forr6  (Physical  Rev.,  1939,  [ii], 
55,  870—872;  cf.  Wilson,  A.,  1939,  I,  175).— 
Absorption  curves  for  cosmic  rays  at  980  m.  H20- 
equiv.  depth  with  two-  and  three-fold  coincidence 
counters  and  various  dispositions  of  different  thick¬ 
nesses  of  Pb  are  given  and  discussed.  N.  M.  B. 

Range  of  nuclear  forces  and  the  process  of 
disintegration  by  ultra-radiation.  E.  Bagge 
(Ann.  Physik,  1939,  [v],  35,  118 — 134). — The  range 
and  intensity  of  intra-nuclear  forces  are  calc,  from 
the  velocity  distribution  of  secondary  particles 
produced  by  impact  of  fast  protons  and  neutrons, 
giving  respectively  0*8r0ibO*lr0  for  the  range,  where 
r0  =  e2/mc\  and  35-7  Me.v.  for  the  force  const,  in  the 
Gaussian  exponential  equation.  The  ultra-radiation 
must  contain  >200  times  as  many  neutrons  as 
protons.  L.  J.  J. 

Absorption  of  cosmic  particles  in  small 
thicknesses  of  lead  and  copper.  A.  Gandin 
(Ric.  sci.  Progr.  teen.,  1936,  [ii],  7,  II,  220—222; 
Chem.  Zentr.,  1936,  ii,  3632). — Coincidence  counter 
measurements  with  >40  g.  per  sq.  cm.  Pb-equiv. 
show  that  equal  absorption  occurs  in  equal  superficial 
masses  of  Pb  and  Cu.  Soft  particles  are  absorbed  in 
screens  equiv.  to  0*3  cm.  of  Pb.  A.  J.  E.  W. 

Secondary  effects  of  cosmic  rays  in  lead. 
(Mmb.)  T.  Grivet-Meyer  (Compt.  rencl.,  1939,  208, 
1216—1218). — Showers  produced  in  Pb  screens  of 
different  thicknesses  have  been  studied  with  quadruple 
and  triple  coincidence  counters.  At  ground  level  a 
Rossi  curve  is  obtained,  a  sharp  max.  at  22  mm.  of 
Pb  showing  the  occurrence  of  electrons  of  energy 
5—6  x  10s  e.v.,  which  probably  result  from  decomp. 


of  mesotrons.  At  a  depth  equiv.  to  30  m.  of  H20 
this  high-energy  component  disappears ;  a  less 
pronounced  max.  occurring  at  12  mm.  of  Pb  (energy  ^ 
1*5  x  108  e.v.)  is  attributed  to  a  transition  effect.  At 
a  depth  equiv.  to  75  m.  of  H20  no  max.  is  obtained, 
triple  and  quadruple  coincidences  reaching  a 
saturation  val.  at  5—6  mm.  of  Pb  (energies  <7  x  107 
e.v.).  The  no.  of  secondary  particles  produced 
by  each  penetrating  ray  increases  below  ground  level. 

A.  J.  E.  W. 

Diurnal  and  sidereal  effects  and  the  meteoro- 
logic  influences  on  shower  and  vertical  intensity 
of  cosmic  rays.  J.  Barn6thy  and  M.  Forr6 
(Physical  Rev.,  1939,  [ii],  55,  868— 870).— A  tabul¬ 
ation  and  review  of  collected  data.  N.  M.  B. 

Rapid  and  slow  mesotrons  in  cosmic  radiation. 
W.  Bothe  (Naturwiss.,  1939,  27,  305—312). — The 
nature  of  cosmic  ray  showers  is  discussed  and  the 
evidence  in  favour  of  the  existence  of  mesotrons  is 
reviewed.  The  theory  of  mesotron  showers,  and 
other  processes  involving  mesotrons,  e,g .,  the  con¬ 
version  of  an  uncharged  into  a  charged  mesotron, 
and  vice  versa,  the  combination  of  a  mesotron  with  a 
neutron  to  give  a  proton,  and  with  a  proton  to  give  a 
neutron,  and  the  spontaneous  disintegration  of 
mesotrons,  are  also  discussed.  Explosion  showers  are 
mentioned.  A.  J.  M. 

Secondary  radiation  produced  by  the  penetrat¬ 
ing  component  of  the  cosmic  rays.  G.  Frank- 
Kamenetzki  (Compt.  rend.  Acad.  Sci.  U.R.S.S., 
1938,  21,  168 — 171). — After  filtering  out  the  soft 
primary  radiation  by  means  of  Pb  screens,  the 
intensity  of  the  soft  secondary  radiation,  which  is  in 
equilibrium  with  the  penetrating  component,  has 
been  measured  for  different  absorbents.  The  equili¬ 
brium  intensity  of  the  secondary  radiation  is 
essentially  higher  in  light  substances  than  in  heavy 
ones.  E.  S.  H. 

Classification  of  atomic  masses.  A.  Jaquerod 
(Helv.  Phys.  Acta,  1936,  9,  339 — 340;  Chem.  Zentr., 
1936,  ii,  1487). — The  author’s  relationship  between 
mass  defect  (Am)  and  mass  no.  (n)  (cf.  A.,  1934,  578) 
is  further  considered.  The  elements  fall  into  three 
groups  (n  =  1 — 64,  65 — 208,  >208);  in  the  second 
group  a  pronounced  periodicity  of  4  in  the  n  vals.  is 
observed,  corresponding  with  the  high  stability  of 
the  a-particle.  Elements  with  n  —  Am  lie  on  a 
hyperbola  which  is  symmetrical  about  the  Am  axis, 
other  elements  lying  on  its  asymptotes. 

A.  J.  E.  W. 

Relation  of  particle  masses  in  the  nuclear 
structure  of  the  atom.  At.  wt.  formula.  M. 
Hegedu&o  (Almanaha  Savre.  Probl.,  1936,  3,  17 
pp. ;  Chem.  Zentr,,  1936,  ii,  2853 — 2854). — Relation¬ 
ships  between  the  total  no.  of  nuclear  particles  (A7) 
and  the  nos.  of  protons  (Z)  and  neutrons  (n) 
are  considered  in  relation  ’  to  A .  A  —  ccN  -j- 
(n  —  Z)f  +  B  [a  —  at.  wt.  of  fundamental  particle 
(0*9967);  /—at.  wt.  of  a  photon  (0*00108)].  The 
term  B>  representing  a-,  P-,  and  y-emission,  is  == 
0-0202Z*  +  (3*1  X  10-5)^2.  A.  J.  E.  W, 

Nuclear  packing  effects.  A.  H.  W.  Aten, 
jun.  (Physica,  1939,  .6,  425 — 434).— The  surface 
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energy  calc,  for  a  static  close -packed  proton-neutron 
nuclear  model  is  in  agreement  with  experimental 
data  for  heavy,  nuclei.  Attractive  forces  between 
protons  do  not  contribute  significantly  to  the  energy 
of  large  nuclei.  L.  J.  J. 

Nuclear  and  magnetic  moments  by  the  a- 
particle  method.  R.  G.  Sachs  (Physical  Rev., 
1939,  [ii],  55,  825 — 832). — Mathematical  calculations 
for  light  nuclei  arc  reported.  Some  ambiguities  in 
comparison  with  results  based  on  the  Hartrec  model 
are  found.  N.  M.  B. 

Mass  of  the  first  photon.  L.  Laboccetta  (Ric. 
sci.  Progr.  teen.,  1936,  [ii  ,  7,  II,  207 — 209;  Chem. 
Zentr.,  1936,  ii,  3758). — Theoretical.  The  energy  of 
the  first  photon  is  equiv.  to  that  of  a  particle  of  mass  (x 
and  velocitv  c.  [x  —  m/N2  (N  —  Eddington’s  no.)  = 
4*935  X  10~32  g.  A.  J.  E.  W. 

Influence  of  atomic  electrons  on  radiation  and 
pair  production.  J.  A.  Wheeler  and  W.  E. 
Lamb,  jun.  (Physical  Rev.,  1939,  [ii],  55,  858 — -862). — 
Mathematical.  N.  M.  B. 

Determination  of  ionisation  coefficients  a  and 
y  in  gases.  A.  Gosseries  (Physica,  1939,  6,  458 — 
472). — The  calculation  is  simplified  by  the  transform¬ 
ation  of  Townsend’s  formula  described.  A  method  of 
compensating  for  variations  in  intensity  of  ultra¬ 
violet  illumination  (as  a  source  of  ions)  is  given. 

L.  J.  J. 

Theory  of  radiation.  G.  A.  Schott  (Proc.  Roy. 
Soc.,  1939,  A,  171,  1 — 26). — An  attempt  is  made  to 
account  for  the  observed  properties  of  radiation  by 
classical  electro -dynamics.  The  properties  considered 
are  the  line  character  of  spectra,  the  Planck-Einstein 
law  ( E  —  7iv),  the  possibility  of  interference  over 
long  distances,  and  the  capability  of  ionising  atoms  or 
mols.  The  existence  of  radiationless  orbits  is  assumed 
and  the  frequency  of  the  radiation  emitted  is  found  to 
depend  on  the  time  of  transit  from  one  stationar}' 
state  to  another.  Qual.  agreement  with  the  facts 
is  obtained.  G.  D.  P. 

Comprehensive  fundamental  electrical 
formula,  (a)  W.  F.  Dunton.  (b)  C.  V.  Drysdale 
(Nature,  1939,  143,  601 ;  cf.  A.,  1938,  I,  491 ;  A., 
1939,  1,  63).  L.  S.  T. 

Calculation  of  the  eigen-function  and  energy 
of  the  ground  state  of  the  valency  electron  in 
alkali  atoms.  P.  GombIs  (Ann.  Phvsik,  1939, 
[v],  35,  65—72;  cf.  A.,  1939,  I,  118).— The  method 
previously  developed  is  applied  to  K  and  Rb. 

0.  D.  S. 

WefelmeierTs  model  of  trans-uranium,  (a,  c) 
F.  J.  von  Wisniewski,  (b,  d)  C.  F.  von  Weizsacker 
(Naturwiss.,  1939,  27,  277,  277—278,  278,  278).— 
(a)  In  connexion  with  Weizsacker’s  comments  (A., 
1939,  1,  237)  on  the  Wefelmeier  model  of  trans-U  it  is 
pointed  out  that  an  ellipsoid  cannot  be  an  equili¬ 
brium  for  surface  potential. 

(b) — (d)  Polemical.  A.  J.  M. 

Theory  of  mesons  and  nuclear  forces.  E,  C.  G. 
.STtTECKELBERG  (Nature,  1939,  143,  560 — 561). — The 
statement  of  Moller  et  al .  (A.,  1939,  I,  237)  does  not 


correspond  with  the  author’s  results  (A.,  1938,  I, 
490).  L.  S.  T. 

Material  radiation  in  the  emission  from  a  hot 
cathode.  W.  Reichelt  (Physikal.  Z.,  1939,  40, 
387). — In  the  investigation  of  cathodic  sputtering 
it  was  found  that  at  the  place  of  collision  of  the  rays 
the  metal  becomes  raised  with  respect  to  the  surround¬ 
ing  metal.  This  is  ascribed  to  the  presence  of  a 
material  radiation  accompanying  the  cathode  rays. 

A.  J.  M. 

New  lines  in  the  rock-salt  prismatic  solar 
spectrum.  A.  Adel  (Astrophys.  J.,  1939,  89, 
320;  cf.  A.,  1939,  I,  59,  239). — Telluric  lines  pre¬ 
viously  unknown  and  probably  due  mainly  to  absorp¬ 
tion  by  H20  vapour  range  in  position  from  the  H20 
band  at  6*5  [x.  to  the  limit  of  atm.  transmission. 

L.S.  T. 

Colour  centres  in  potassium  chloride  crystals 
with  small  additions  of  alkaline-earth  chlorides. 
H.  Pick  (Ann.  Physik.,  1939,  [v],  35,  73— 83).— The 
absorption  spectra  of  KC1  colour-centre  crystals 
containing  small  amounts  of  CaCl2,  SrCl2J  and  BaCl2 
have  been  investigated.  Crystals  chilled  from  250° 
to  room  temp,  show  the  F  and  F'  bands  as  in  pure 
KC1.  After  suitable  thermal  and  optical  treatment 
three  newr  bands  were  observed  between  twro  of  which 
reversible  interchange  takes  place  as  between  the 
F  and  Fr  bands.  At.  models  are  described  for  the 
new  types  of  centre  corresponding  with  these  bands. 

0.  D.  S. 

Formation  of  colour  centres  in  potassium 
iodide  crystals.  R.  Vossnack  (Ann.  Physik,  1939, 
[v],  35,  107 — 117).— The  heat  of  dissolution  of  K 
atoms  in  KI  crystals  determined  from  the  temp.-de- 
pendence  of  [K]  in  crystals  exposed  to  K  vapour  in  a 
flowing  system  is  0*11  e.v.,  whereas  data  obtained  in 
static  s37'stems  give  0*1  S  e.v.  The  discrepancy  is  due 
to  absorption  of  K  by  the  walls  of  the  vessel  in  the 
static  system.  The  electrical  method  described 
permits  [KI  in  the  crystal  >5  X  1017  atoms  per  c.c., 
the  max.  for  the  optical  method,  to  be  measured. 

L.  J.  J. 

Band  spectra  of  the  copper  halides.  E.  Rosa 
(Nuovo  Cim.,  1936,  13,  214 — 219 ;  Chem.  Zentr., 
1936,  ii,  3636). — The  intensities  of  the  A  and  B  band 
systems  in  the  arc  spectra  of  CuCl,  CuBr,  and  Cul  are 
increased  by  reduction  of  pressure  (10 — 76  cm.)  or 
temp.,  the  higher-energy  levels  containing  fewer 
excited  atoms  at  low  pressures.  Flame  spectra 
confirm  this  conclusion.  A.  J.  E.  W. 

Application  of  the  Franck-Condon  principle  to 
the  absorption  spectrum  of  mercuric  chloride. 
H.  Sponer  and  E.  Teller  (J.  Chem.  Physics,  1939, 
7,  382). — Certain  modifications  of  Wehrli’s  interpre¬ 
tation  (A.,  1938,  1,  10,  432)  are  discussed  which  bring 
experimental  data  into  complete  agreement  with 
theorv.  W.  R.  A. 

Visible  fluorescence  spectrum  of  HgCl  and  the 
heat  of  formation  of  gaseous  mercuric  chloride. 
K.  Wieland  (Z.  physikal.  Chem.,  1939,  B,  42,  422— 
431). — The  complicated  emission  spectrum  of  HgCl 
(5600 — 3100  a.)  has  been  considerably*  simplified  by 
excitation  of  fluorescence,  particularly  by  addition 
of  foreign  gases,  and  a  vibrational  analysis  has  been 
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made.  A  formula  applicable  to  some  200  bands  is 
given.  The  dissociation  energy  is  26  kg. -cal.  for  the 
ground  state  of  HgCl.  From  the  fluorescence  data 
and  the  heat  of  decomp,  of  HgCl2  into  HgCl  and  Cl, 
the  heat  of  formation  of  HgCl2  is  calc,  as  103^5 
kg.-cal.,  in  good  agreement  with  the  thermochemical 
val.  of  104*5±0*5  kg.-cal.  W.  R.  A. 

Magnetic  rotation  spectra  of  sulphur  dioxide 
and  carbon  disulphide  in  the  ultra-violet. 
P.  Ktjsch  and  F.  W.  Looms  (Physical  Rev.,.  1939, 
[ii],  55,  850 — 857). — Using  a  H20-cooled  H2  discharge 
tube  and  a  quartz  spectrograph,  magnetic  rotation 
spectra  were  photographed.  CS2  gives  an  intense 
spectrum  at  3355 — 3640  a.,  and  a  weaker  one  at  3125 — 
3250  a.  S02  gives  a  spectrum  at  2939 — 3164  a. 
Microphotometer  records  are  given  and  frequencies, 
intensities,  directions  of  rotation,  and  the  frequencies 
of  the  corresponding  heads  measured  in  absorption 
are  tabulated.  The  magnetic  rotation  spectra  are 
not  sufficiently  extensive  to  enable  analyses  to  be 
made.  Reference  to  spectra  of  other  substances 
confirms  the  conclusion  that  little  help  in  the  anafysis 
of  complicated  absorption  spectra  of  polyat.  mols.  can 
be  obtained  from  magnetic  rotation  spectra.  N.  M.  R. 

Magnetic  evidence  regarding  the  state  of 
manganese  in  glasses.  S.  S.  Bhatoagar  (Nature, 
1939,  143,  599— 600).— In  Mn-borax  glasses,  the  Mn 
ions  in  the  decolorised  samples  have  a  val.  of  268*3  X 
10~6  for  x,  in  agreement  with  269'3  X  10~6  for  Mn**. 
Coloured  samples  have  a  val.  intermediate  between 
those  of  Mn**  and  Mil***.  On  exposure  to  ultra-violet 
light  with  a  Wood  filter,  the  decolorised  glass  only 
gives  a  fluorescence  (orange-red),  which  resembles 
that  of  the  anhyd.  Mn  halides.  Coloured  phosphate 
glasses  are  non-fluorescent,  but  the  decolorised  samples 
fluoresce  with  an  orange -red  glow,  indicating  Mn**  in 
the  reduced  glass.  L.  S.  T. 

Intensities  of  electronic  transitions  in  molecu¬ 
lar  spectra.  IV.  Cyclic  dienes  and  hyper¬ 
conjugation.  V.  Benzene.  VI.  Molecular 
refractivities  of  organic  compounds.  VII.  Con¬ 
jugated  polyenes  and  carotenoids.  R.  S.  Mueliken 
(J.  Chem.  Physics,  1939,  7,  339—352,  353—356, 
356 — 363,  364—373;  cf.  A.,  1939, 1,  177).— IV.  The 
departure  of  the  spectra  of  cycfcpentadiene  and 
A1:3-cyc?ohexadiene  from  the  spectra  of  open-chain 
conjugated  dienes  is  due  to  “  hyperconjugation  ” ; 
this  is  classified  as  (a)  first-order  (conjugation  between 
a  double  or  triple  linking  and  a  saturated  group), 
and  (6)  second-order  (between  2  saturated  groups), 
of  which  (a)  is  of  major  importance.  Hyperconjuga¬ 
tion  is  usually  restricted  to  excited  states,  and,  while 
accounting  for  the  displacement  of  spectra  to  longer 
XX,  and  corresponding  effects  in  the  refractivities  when 
C2H2,  CcH6,  and  butadiene  (and  other  compounds 
containing  double  linkings)  are  alkyl-substituted,  it 
cannot  account  completely  for  the  decreasing  heat  of 
halogenation  of  these  compounds  on  alkyl  substitution 
(dependent  on  the  energies  of  mols.  in  their  normal 
states).  Hyperconjugation  may  assist  in  restricting 
free  rotation  of  groups  by  slightly  shortening  C — C 
distances.  The  spectra  of  thiophen,  furan,  and  pyrrole 
are  also  considered. 

V.  Conjugation  of  the  3  double  linkings  is  strong  in 
bb*  (a.,  I.) 


C6H6  owing  to  conditions  favourable  to  resonance. 
The  high  symmetry  of  the  mol.  allows  only 
one  N  ->  V  transition.  Therefore  the  N V 
absorption  region  at~2000  a.  should  be  stronger  than 
for  a  mol.  with  3  unconjugated  double  linkings.  The 
relations  of  the  spectra  of  C5H5N  and  of  C6H6 
derivatives  to  that  of  C6H6  are  considered. 

VI.  The  partial  refractivities  for  the  unsaturation 
electrons  in  open-chain  (A)  and  cyclic  dienes  [par¬ 
ticularly  conjugated  dienes  (J3)]  and  C6H6  have  been 
approx,  calc.  The  observed  exaltations  of  the  re- 
fractivity  and  dispersion  in  (A)  are  explained  qualit¬ 
atively  and  semi-quantitatively,  and  the  explanation 
is  further  applicable  to  exaltations  in  other  conjugated 
systems  (e.g.,  with  conjugated  triple  linkings  or  with 
conjugation  of  CIO  and  CIC  bonds).  Refractivity 
data  on  unconjugated  alkenes  and  dienes  and  ( B )  are 
also  in  harmony  with  the  theory.  Exaltation  in 
substituted  butadienes,  benzenes,  and  styrenes  is 
attributed  to  hyperconjugation  (see  IV). 

VII.  Theoretical  calculations  on  various  models  of 

butadiene,  octatetraene,  and  (3-carotene  show  that 
for  each  the  unsaturation  electrons  give  rise  to  a  series 
of  N  V  transitions  which  spread  over  an  in¬ 
creasing  range  of  the  absorption  spectrum  with 
increase  in  the  no.  of  conjugated  double  linkings. 
The  greater  part  of  the  N  ->  V  intensity  should  be 
cone,  in  its  longest-X  member  N  ->  Vv  the  intensity 
of  which  should  increase  as  it  shifts  towards  longer 
XX  with  increase  in  double  linkings.  This  behaviour 
is  observed  in  the  absorption  spectra  of  conjugated 
polyenes  and  their  derivatives.  This  leads  to  a 
theoretical  explanation  of  the  existence  of  strong 
colour  in  the  carotenoids.  Tho  relation  between 
absorption  (N  -X  Vx)  and  fluorescence  ( V1  ->  N) 
spectra  is  discussed,  and  the  gap  between  the  longest-X 
absorption  band  and  the  shortest-X  fluorescence  band 
is  explained.  Theory  indicates  that  the  shape  of  the 
mol.  affects  strongly  distribution  of  intensity  and  the 
total  intensity  in  the  jV->F  spectrum;  the  more 
elongated  is  the  mol.,  the  greater  are  the  total  intensity 
and  the  concn.  of  intensity  in  the  N-^VX  transition. 
This  is  illustrated  with  reference  to  a-furyjpolyene 
aldehydes  and  acids.  The  N^V1  transitions  in 
conjugated  polyenes  and  their  derivatives  should  be 
polarised  approx,  along  the  long  axis  of  the  mol., 
giving  rise  to  a  high  polarisability  in  that  direction! 
This  may  explain  their  reactivity  and,  especially, 
their  tendency  to  polymerise.  W.  R.  A.  * 

Absorption  spectra  by  the  Hartley-Baly 
method  of  several  hydrocarbons  of  condensed 
benzene  nuclei  :  anthracene,  pyrene,  naphth- 
acene,  perylene.  P.  Pogangeanu  (Bull.  Acad.  Sci. 
Roumaine,  1938,  20,  24 — 28).— The  absorption 
spectra  of  anthracene,  pyrene,  and  naphthacene  in 
EtOH  solution,  and  perylene  (I)  in  both  EtOH  and 
n-C7H16  solution,  have  been  examined  from  6000  to 
2100  a.  For  each  substance  4  concns.  (10*-3,  10"4, 
10~5,  and  10_6n.)  and  15  thicknesses  (between  10  and 
100  mm.)  were  used.  The  absorption  curves  and  the 
XX  of  the  absorption  max.  are  given.  The  spectra  of 
(I)  in  EtOH  and  n-C7H16  are  similar  but  the  absorp¬ 
tion  max.  are  displaced  to  longer  XX  in  the  latter 
solvent.  W.  R.  A. 
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Absorption  spectra  of  salicylic  acid  and  its 
alkali-metal  salts  in  aqueous  solution.  C.  S. 
Pi  aw  (Compt.  rend.,  1939,  208,  1292 — 1294). — XX  of 
the  max.  (2953 — 3006)  and  min.  (2572 — 2602  a.)  of 
the  A -band  are  given  for  the  acid  and  its  Li,  Na,  and 
K  salts;  the  position  of  this  hand  shows  no  regular 
variation  with  the  mol.  wt,,  but  it  is  displaced  to 
higher  XX  with  increasing  concn.  The  acid  gives  a 
second  band  ( B ,  max.  2352  a.)  which  is  attributed  to 
the  carboxylic  OH  group,  as  it  disappears  at  high 
dilutions.  The  Li  salt  probably  gives  a  weak  R-band 
(max.  2284  a).  A.  J.  E.  W. 

Ultra-violet  absorption  spectra  of  acridine, 
ethyl-,  pentadecyl-,  and  phenyl-acridine.  G.  A. 
Dima  and  P.  Pogangeanu  (Bull.  Acad.  Sci.  Roumaine, 
1939,  21,  38 — 40). — Data  are  recorded  for  solutions  in 
EtOH  between  3880 — 2500  a.  L.  J  .J. 

Absorption  spectra  of  organic  substances  in 
concentrated  sulphuric  acid.  V.  Compounds 
containing  condensed  carbon  rings.  F.  Bandow 
(Biochem.  Z.,  1939,  301,  37—57;  cf.  A.,  1939,  I, 
57). — Curves  are  given  for  polycyclic  hydrocarbons 
(including  carcinogenic  hydrocarbons),  sex  hormones, 
sterols,  and  bile  acids.  In  some  cases  H2S04  is  less 
suitable  than  other  solvents.  The  spectra  are  of  use 
in  the  detection  of  biologically  important  substances. 

W.  McC. 

Recent  progress  in  the  interpretation  of 
molecular  spectra  and  in  the  study  of  molecular 
spectra  in  celestial  objects.  I.  Intensities  of 
electronic  transitions  in  molecular  spectra. 
R.  S.  Mtjlliken.  II.  Forbidden  transitions  in 
diatomic  molecules.  G.  Herzberg.  III.  Dissoci¬ 
ation,  predissociation,  and  recombination  of 
diatomic  molecules.  G  Herzberg.  IV.  Infra¬ 
red  spectrum  of  water  vapour.  D.  M.  Dennison. 
V.  Influence  of  pressure  and  temperature  on 
the  absorption  and  fluorescence  of  spectral  lines. 
H.  Betjtler.  VI.  Continuous  spectra.  G.  H. 
Shortley.  VII.  Electron  affinity  in  astrophysics . 
R.  Wildt.  VIII.  Molecular  bands  in  stellar 
spectra.  N.  T.  Bobrovnikoff.  IX.  Molecular 
bands  as  indicators  of  stellar  temperatures  and 
luminosities.  W.  W.  Morgan.  X.  Spectro¬ 
scopic  studies  of  planetary  atmospheres.  A. 
Adel.  XI.  Interpretation  of  the  spectra  of 
comets  and  their  forms.  K.  Wurm  (Astrophys. 
J.,  1939,  89,  283—288,  288—289,  290—292,  292— 
294,  294,  295,  295—301,  301—310,  310—311,  311 — 
312,  312 — 319). — A  symposium.  L.  S.  T. 

Infra-red  absorption  spectra  of  solids  by  the 
powder  method.  (Acetates,  formates,  oxalates, 
acetylacetonates,  sulphates.)  J.  Lecomte  and 
R.  Freymann  (Compt.  rend.,  1939,  208,  1401 — 1403). 
— A  method  of  examining  thin  layers  of  finely 
powdered  solids  deposited  on  rock-salt  or  KBr  is 
outlined.  It  is  capable  of  being  employed  with  many 
different  types  of  solids,  those  which  decompose  on 
fusion,  H20-sol.  and  H20-insol.  solids,  and  solids  con¬ 
taining  H20  of  crystallisation.  Data  are  given  for 
AcOH  and  11  metallic  acetates,  3  metallic  formates, 
H2C204,2H20  and  4  metallic  oxalates,  3  metallic 
acetvlacetonates,  and  CuS04  (anhyd.  and  5H20). 

W.  R.  A. 


Infra-red  absorption  of  the  phenylmethanes. 
F.  T.  Wall  and  G.  W.  McMillan  (J.  Amer.  Chem.  Soc., 
1939,  61,  1053 — 1055). — Using  a  grating  spectroscope 
and  CC14  solutions  (0*1m.)  and  a  cell  length  of  0-325 
cm.,  the  absorption  spectra  of  C6H6,  PhMe,  CH2Ph2, 
CHPh3,  and  CPh4  (saturated  solution  and  2  cm. 
thickness)  have  been  determined  from  3*2  to  3-6  g. 
All  compounds  containing  aliphatic  CH  exhibit  one 
or  more  (=  no.  of  aliphatic  H)  bands  >3-35  g. ;  each 
compound  gives  a  triplet  band  near  3*25  g.  which  is 
attributed  to  aromatic  CH  vibrations.  Results  for 
individual  mols.  are  discussed  and  force  consts.  have 
been  calc,  for  C*H  bonds.  W.  R.  A. 

Infra-red  and  Raman  spectra  of  polyatomic 
molecules.  VII.  Hexadeuteroethane .  F.  Stitt. 
VIII.  Dimethyl  ether.  B.  L.  Crawford,  jun., 
and  (Miss)  L.  Joyce  (J.  Chem.  Physics,  1939,  7,  297 — 
307  ;  307 — 310). — C2D6  (approx.  97%)  was  prepared 
by  catalytic  deuteration  at  100°  of  C2D2,  using  a 
Pt  catalyst  and  a  ratio  of  D2  to  C2D2  of  10  :  1.  A 
sample  of  acetylene,  prepared  by  passing  D20  vapour 
over  NaC2H,  formed  by  passing  C2H2  through  a  solution 
of  Na  in  liquid  NH3,  contained  47*3%  C2D2,  43% 
C2DH,  and  9*6%  C2H2  and  yielded  a  mixture  of 
C2D6,  C2D5H,  and  C2D4H2  (I)  on  catalytic  deuteration. 
The  infra-red  absorption  spectra  of  C2D6  and  of  (I) 
have  been  investigated  from  2  to  22  f x.  ;  bands  due 
to  C2D6  are  easily  identifiable  since  those  due  to  the 
partly  deuterated  mols.  show  enhanced  absorption  in 
the  spectrum  of  (I).  The  Raman  spectrum  of  liquid 
C2D6  at  —SO0  and  the  polarisation  of  the  lines  have 
been  investigated.  Vibrational  analyses  are  made 
for  the  two  probable  symmetries  of  the  equilibrium 
configuration,  D3d  (staggered)  and  D3h  (eclipsed). 
Assignments  of  fundamental  vv  are  made  by  con¬ 
sideration  of  (i)  selection  rules,  shape  of  band  envelopes, 
and  polarisation  of  Raman  lines,  (ii)  calc.  vals.  of 
vv  obtained  using  the  potential  function  of  C2D6, 
(iii)  the  product  rule  relating  the  vv  of  isotopic  analogues 
of  identical  symmetry,  and  (iv)  agreement  between 
calc,  and  observed  heat  capacities.  The  spectro¬ 
scopic  data  can  be  interpreted  by  assuming  either  of 
the  two  configurations.  The  vibrational  potential  func¬ 
tions  of  C2H6  and  C2D6  are  discussed.  The  analyses 
of  the  C2H6  vibration  spectrum  by  Crawford  et  al. 
(A.,  1939, 1,  8)  and  by  Karweil  and  Schafer  (A.,  1938, 

I,  494)  are  considered  and  amended. 

VIII.  The  infra-red  absorption  spectrum  of  gaseous 
Me20  has  been  investigated  from  2  to  22  \i.  and  results, 
in  conjunction  with  available  data  on  Raman  spectra, 
are  discussed.  Types  of  vibration  and  their  spectro¬ 
scopic  activities  are  given  and  tentative  assignments 
of  fundamental  w  are  made.  W.  R.  A. 

Scattering  of  light  by  large  water  drops.  I, 

II.  G.  R.  Paranjpe,  Y.  G.  Naik,  and  P.  B.  Vaidya 
(Proc.  Indian  Acad.  Sci.,  1939,  9,  A,  333 — 351 ;  352 — 
364). — On  the  basis  of  the  theory  of  Mie  (Ann.  Physik, 
1908,  25,  428)  intensity  and  polarisation  of  light¬ 
scattering  have  been  calc,  for  large  H20  drops  (radius 
0*4 — 3  (x.). 

II.  The  variation  of  the  intensity  of  scattered  light 
with  the  angle  of  scattering  has  been  determined  for 
H20  drops  of  radii  1*096,  2*19,  and  3*28  g..  The  data 
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agree  with  theoretical  vals.  and  indicate  that  the 
theory  of  Mie  applies  to  particles  of  any  size. 

W.  R.  A. 

Raman  effect  of  concentrated  electrolytic 
solutions.  A.  Da  Silveira  (J.  Chem.  Physics, 
1939,  7,  380 — 381). — The  Raman  spectra  at  15°  of 
cone.  aq.  solutions  of  ZnCl2,  Zn(N03)2,  ZnS04, 
Zn(C104)2,  and  Cu(N03)2  are  recorded  and  discussed. 

W.  R.  A. 

Influence  of  temperature  on  the  Raman 
spectrum  of  ammonium  nitrate  and  sulphate. 

H.  Volkringer,  (Mme.)  M.  Freymann,  and  R. 
Freymann  (Compt.  rend.,  1939,  208,  1005—1008). — 
Raman  vv  due  to  the  NH4  group  in  anhyd.  NH4N03 
are  as  follows  :  —192°,  3050  (symmetric  vibration, 
vx),  3116,  31S8,  3220  (v2,  triply  degenerate) ;  —75°  to 
-20°,  3062,  3121,  320S  (doublet?);  15°,  3135,  3220; 
>32°,  ~3156  cm.-1  (NH4)2S04  gives  the  following  vv  : 
-192°,  3027,  3126  ( ?),  3195,  3297;  15°,  -3145  cm.-*1 
The  NH4  valency  vv  (700 — 1500  cm.-1)  given  by 
NH4N03  do  not  change  with  temp.  A.  J.  E.  W. 

Raman  spectrum  of  neutral  molybdates  in 
the  crystalline  state  and  in  aqueous  solution. 
E.  Darmois  and  (Mlle.)  M.  Theodoresco  (Compt. 
rend.,  1939,  208,  1308 — 1309). — The  spectrum  of 
cryst.  Na2Mo04,2H20  [897,  833  (doublet) ;  316  cm.-1] 
corresponds  with  that  of  the  aq,  solution  (cf.  A.,  1938, 

I,  296).  That  of  aq.  K2Mo04  is  similar  (894,  839 ;  316 

cm.-1),  but  in  the  cryst.  anhyd.  salt  the  diffuse  839 
cm.-1  line  is  apparently  resolved,  giving  a  sharp 
triplet  (887,  851,  821;  313  cm.-1).  The  spectra  are 
attributed  to  the  Mo04"  ion,  which  probably  has  a 
tetrahedral  configuration  in  the  anhyd.  salts.  The 
assumption  of  an  octahedral  dihydrated  ion  (A.,  1938, 
I,  555)  is  unjustified.  A.  J.  E.  W. 

Raman  spectra  of  co-ordination  compounds. 
B.  Roy  (Indian  J.  Physics,  1939,  13,  13—26).— 
Raman  spectra  of  aq.  [Pt  en3]Cl4  (I)  and  aq. 
[Pt  en2]Cl2  (II)  have  been  investigated.  Results  are  in 
disagreement  with  those  of  Mathieu  (cf.  A.,  1937,  I, 
219,  394).  Certain  vv  are  assigned  to  [Pt  en3]  and 
[Pt  en2],  and  the  bearing  of  the  results  on  the  structure 
of  these  compounds  and  on  the  prediction  of  quantum 
theory  on  the  nature  of  their  co-ordination  bonds  is 
discussed.  W.  R.  A. 


Raman  effect  of  diflu  or  omethane .  G.  Glockler 
and  G.  R.  Leader  (J.  Chem.  Physics,  1939,  7,  382). 
— Liquid  CH2F2  at  —  —60°  gives  10  Raman  lines. 


W.  R.  A. 


Raman  effect  :  characteristic  frequency  of 
the  ethylenic  linking.  A.  Kirrmann  (Bull.  Soc. 
chim.,  1939,  [v],  6,  841—848;  cf.  A.,  1939,  I,  179).— 
Raman  frequencies  are  recorded  for  CMe2ICH2, 
CHMelCHBr,  CH2:CMeBr,  CH2ICC1*CH2C1  (b.p.  94°), 
CHBrICH*CH2Br,  CHClBr-CH„Br  (b.p.  48°/12  mm., 
163°/760  mm.,  d 19  2-248,  n19  1:554),  CH2:CClBr,  and 
CMe2(OEt)2  (b.p.  113—114°,  d 19  0-828,  n%  1*389). 
By  correlating  the  results  with  previous  data  it  is 
concluded  that  the  additivity  rules  are  obeyed  to 
±5  cm.-1  by  £rarcs-compounds  of  the  form  CHRICHR', 
but  that  the  decrease  in  frequency  for  c/<s-compounds 
is  not  const.  In  derivatives  of  the  form  CH2ICRR' 
the  additivity  rules  break  down  completely. 

J.  W.  S. 


Molecular  association  in  formic  and  benzoic 
acids.  P.  Koteswaram  (Z.  Physik,  1939,  112, 
395—406). — The  Raman  spectrum  of  HC02H  in  H20 
exhibits  a  shift  of  the  max.  of  the  CIO  band  towards 
higher  v  with  decrease  in  concn.  and  increase  in 
temp.  With  BzOH  the  CIO  frequency  is  higher  in 
aq.  solution  than  in  C6HG  sol.  or  in  the  fused  state. 
The  association  complexes  present  in  the  pure  liquid 
materials  are  broken  down  to  lower  polymerides  by 
heat  and  by  dissolution  in  polar  solvents.  The  change 
in  v  with  HC02H  is  not  ascribable  to  hydrate  form¬ 
ation.  L.  G.  G. 


Decay  of  willemite  and  zinc  sulphide  phosphors. 
R.  P.  Johnson  (Physical  Rev.,  1939,  [ii],  55,  881 ; 
cf.  Ramberg,  A.,  1939,  I,  241). — Full  tabulated  data 
for  the  decay  rates  of  willemite,  other  silicates,  and 
various  sulphides  after  excitation  by  ultra-violet 
light  indicate  that  the  silicates  decay  according  to  an 
exponential  law  and  the  sulphides  to  a  bimol.  law. 

N.  M.  B. 

Saturation  effects  in  short-duration  photo¬ 
luminescence  of  zinc  sulphide  phosphors.  W.  de 
Groot  (Physica,  1939,  6,  393— 400).— ZnS-Cu,  ZnS- 
MnS,  ZnS-Ag,  and  ZnS-CdS-Ag  phosphors,  but  not 
U-glass,  fluorescein,  or  K2U02(S04)2,2H20,  show  a 
decrease  in  intensity  of  fluorescence  with  increasing 
intensity  of  illumination  (3300 — 3800  a.)  and  const, 
total  illumination.  The  decrease  is  ~5 — 10% 
at  5  w.  per  sq.  cm.  Further  measurements  of 
the  absorption  cocff.  of  single  crystals  of  ZnS  and 
ZnS-CdS  give  lower  vals.  than  those  previously 
estimated  (cf.  A.,  1939,  I,  241).  L.  J.  J. 


Breakdown  of  zinc  sulphide  by  a-rays.  E. 
Streck  (Ann.  Physik,  1939,  [v],  35,  58 — 64;  cf.  A., 
1939,  I,  58). — The  decomp,  of  Ra-containing  ZnS-Cu 
phosphors  has  been  investigated.  About  1-75  X  104 
Zn  atoms  are  liberated  and  about  1-5  X  102  active 
centres  destroyed  for  each  a -particle  emitted.  About 
10%  of  the  a-particle  energy  is  absorbed  in  the  pro¬ 
duction  of  Zn  atoms.  The  changes  after  breakdown 
in  the  light-sensitivity  and  in  the  velocity  of  decay 
of  luminescence  depend  on  the  method  of  prep,  of 
the  phosphor.  0.  D.  S. 


Characteristics  of  silicate  phosphors.  G.  R. 
Fonda  (J.  Physical  Chem.,  1939,  43,  561 — 577). — 
The  fluorescence  of  Zn  silicate  phosphors,  prepared 
either  by  heating  a  mixture  of  ZnO,  MnO,  and  Si02 
or  by  converting  a  solution  of  Zn(N03)2  and  Mn(N03)2 
in  Si(OEt)4  into  a  colloidal  gel  which  is  subsequently 
denitrated,  is  dependent  on  the  presence  of  Mn,  the 
optimum  concn.  being  0-4%  of  Mn  at  all  temp, 
examined.  The  speed  of  reaction  between  ZnO,  MnO, 
and  Si02  is  increased  by  the  addition  of  KC1,  NaCl, 
ZnCl2,  or  CdCl2  which  can  dissolve  the  silicate  formed 
on  the  oxide  particles.  The  reaction  is  a  diffusion 
phenomenon  with  a  heat  of  diffusion  of  20 — 24  kg. -cal. 
Fluorescence  is  only  slightly  reduced  as  the  silicate  is 
diluted  with  excess  of  Si02,  max.  fluorescence  corre¬ 
sponding  with  Zn2Si04.  X-Ray  examination  shows 
that  Mn  enters  into  the  silicate  structure.  Con¬ 
version  of  the  silicate  into  glass  destroys  its  fluor¬ 
escence  on  account  of  decomp.  C.  R.  H. 
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Photogenic  effect  and  electronic  activation  of 
the  N;N  radical.  It.  Audubert  and  It.  Ralea 
(Compt.  rend.,  1939,  208,  983—985). — Radiation  is 
emitted  during  pyrolysis  of  N3I,  but  not  Avith  NI3  or 
NI3,NH3,  shoAving  that  the  N3  group  involves  an 
activated  N;N  radical  Avhich  emits  photons  on 
reversion  to  its  normal  state.  A.  J.  E.  W. 

Photo-electric  effect  and  photo-electric  con¬ 
ductivity  in  semi-conductor  .  crystals,  G. 
Athanasiu  (Bull.  Soc.  roum.  Phys.,  1934,  36,  39 — 50 ; 
Chem.  Zentr.,  1936,  ii,  1851). — The  photo-  and  con¬ 
ductivity  electrons  differ  only  in  their  position  of 
origin  Avith  respect  to  the  electrodes ;  this  explains  a 
parallelism  betAveen  the  photo-electric  effect  at  normal 
temp,  and  the  conductivity  at  loAAf  temp.  (cf.  A., 
1934,474).  A.  J.  E.  W. 

Spectral  sensitivity  distribution  in  selenium 
barrier-layer  cells.  P.  Gorlich  (Z.  Physik,  1939, 
112,  490 — 500). — The  spectral  sensitivity  of  various 
Se  cells  is  measured  and  compared  Avith  existing  data. 
Cells  AArith  a  light-sensitive  Cd-Se  layer  shoAV  a  max. 
at  5400  a.,  in  contrast  to  the  ordinary  Se  cell  Avhere 
the  max.  lies  between  5600  and  5900  a.  By  em¬ 
bedding  Cd  “  disturbance  centres  ”  in  the  Se  layer  a 
neA\*  max.  at  7100  a.  is  obtained.  L.  G.  G. 

Theory  of  crystal  rectifiers.  N.  F.  Mott  (Proc. 
Roy.  Soc.,  1939,  A,  171,  27 — 38). — -The  rectifiers  con¬ 
sidered  are  of  the  Cu20  type ;  it  is  ■  suggested  that 
they  consist  of  a  layer  of  metal  in  intimate  contact 
Avith  a  crystal  Avhich  Avould  be  an  insulator  in  the 
absence  of  impurity  le\rels.  A  layer  adjacent  to  the 
metal,  about  10~4  cm.  thick,  is  supposed  to  contain 
no  impurity.  The  electrons  are  carried  over  the 
insulating  barrier  by  thermal  excitation.  The  theory 
is  in  agreement  Avith  experiment.  It  is  pointed  out 
that  existing  theories  of  the  action  of  crystal  rectifiers 
give  rectification  in  the  direction  opposite  to  that 
observed.  G.  D.  P. 

Electronic  breakdoAvn  in  solid  dielectrics. 
A.  E.  W.  Austen  and  W.  Hackett  (Nature,  1939, 143, 
637 — 638). — In  agreement  Avith  Frohlich’s  theory  of 
the  electronic  breakdoAvn  of  ionic  crystals  under 
electric  stress  (A.,  1937,  I,  444),  the  electric  strength 
of  polar  crystals,  e.g .,  KBr,  can  be  calc,  from  the  op¬ 
tical  properties,  e,  and  mol.  vol.  Further,  the  electric 
strength  of  thin  sheets  of  insulating  material,  e.g., 
mica,  increases  Avith  a  decrease  in  thickness  Avhen 
thickness  is  ~10~5 — 10~6  cm.,  and  Avith  a  rise  in  temp, 
up  to  a  crit.  val.,  Avhich,  for  mica,  is  ^-400°  K. 

L.  S.  T. 

Movement  of  electrons  inhomogeneous  electric 
and  magnetic  fields.  F.  M.  Penning  (Nederl. 
Tijds.  Natuurk.,  1936,  3,  141 — 154;  Chem.  Zentr., 
1936,  ii,  1849). — The  movement  of  electrons  in  an 
electric  field  betAveen  parallel  plates  and  a  superim¬ 
posed  magnetic  field  at  a  small  angle  6  to  the  plates 
is  considered  theoretically.  The  breakdown  voltage 
can  be  A^aried  by  changing  <f>.  A.  J.  E.  W. 

NeAv  phenomenon  of  an  electrical  nature. 
G.  PrccARBi  (R.C.  Atti  Accad.  Lincei,  1939,  [vi],  29, 
84 — 85;  cf.  A.,  1938,  I,  604). — Further  experiments 
are  described  AArhich  shoAV  that  the  activation  of  KUO 


by  contact  Avith  an  electrostatically  charged  dielectric 
is  not  dependent  on  the  nature  of  the  latter. 

O.  J.  W. 

Thermal  instability  of  dielectrics  for  alter¬ 
nating  voltages  Avhen  the  loss  angle  is  dependent 
on  the  field  strength.  A.  Geaiant  and  S.  White¬ 
head  (Phil.  Mag.,  1939,  [vii],  27,  582— 595).— The 
theory  of  the  thermal  instability  of  dielectrics  has 
been  extended  to  include  alternating  voltages  Avith 
a  conductivity  dependent  on  the  field  strength. 
The  field  is  assumed  to  be  determined  by  the  distribu¬ 
tion  of  the  dielectric  const,  only  and  this  varies  AArith 
temp.  Derived  formulae  are  illustrated  by  application 
to  some  experimental  data.  The  limitations  of  the 
theory  and  the  extensions  required  in  practice  are 
discussed.  W.  R.  A. 

Dielectric  constant  of  ammonium  sulphate  in 
the  neighbourhood  of  the  X-point.  R.  Gujllien 
(Compt.  rend.,  1939,  208,  980 — 981). — The  dielectric 
const,  e'  and  the  electric  absorption  e"  have  pro¬ 
nounced  max.  at  the  X  transition  temp.,  —53-4°. 
cp  is  also  max.  at  this  temp.  The  sudden  rise  of  ef 
beloAAr  — 40°  and  the  occurrence  of  high  e"  vals.  below 
*—53-4°  are  incompatible  Avith  Pauling’s  hypothesis 
(A.,  1930,  1357).  A.  J.  E.  W. 

Radius,  action,  and  mobility  of  the  polar  OH 
group  in  alcohols.  K.  L.  Wolf  (Z.  physikal. 
Chem.,  1939,  B,  43,  20 — 24).— Data  are  given  to 
illustrate  Avhich  characteristics  must  be  considered  in 
the  evaluation  of  dielectric  properties  of  alcohols. 

w:  R.  A. 

Dielectric  constants  of  solid  acetylene  tetra¬ 
chloride,  ethylene  dichloride ,  and  ethylene  chloro- 
bromide.  M.  Kubo  (Sci.  Papers  Inst.  Phys.  Chem. 
Res.  Tokyo,  1939,  35,  462— 465).— The  dielectric 
consts.  of  the  above  substances  AArere  determined  over 
the  temp,  range  —100°  to  50°  for  tAvo  frequencies 
(3  X  106  and  5*48  X  103  per  sec.).  For  (CHC12)o* 
contribution  of  the  dipole  to  the  dielectric  const,  is. 
not  observable  in  the  solid  state,  the  crystal  forces, 
being  powerful  enough  to  prevent  orientation.  The^ 
val.  of  e  for  liquid  C2H4C12  is  in  good  agreement  Avith 
earlier  determinations,  but  for  the  solid  near  the  m.p_ 
the  val.  is  >  that  found  by  Smyth  et  cd.  (A.,  1933,. 
209).  There  is  no  discontinuity  in  the  e-temp,  curve- 
corresponding  AArith  the  transition  at  —65°  suggested  by 
observation  of  the  Raman  effect  and  the  ;  cooling; 
curve.  The  behaviour  of  CH2CbCH2Br  is  similar  to> 
that  of  (CH2C1)2  and  no  transition  can  be  detected.. 
The  mean  mol.  state  in  the  solid  is  the  fran^-position. 
in  Avhich  the  mol.  is  practically  non-polar.  A.  J.  M. 

Molecular  configuration  of  diphenyl  ether  by 
dipole  moment  data.  K.  Higasi  and  S.  Uyeo- 
(Bull.  Chem.  Soc.  Japan,  1939,  14,  87—101). — The- 
moments  of  2  :  2'-dinitro-,  2  :  2'-di-iodo-,  and  2:2'- 
dimethyl- diphenyl  ether  in  C6H6  and  in  C6H14  at  27°' 
and  50°  are  6*64,  2*72,  and  0-83  d.,  respectively.  Those- 
of  the  3  :  3'-,  3  : 4'-,  3  : 4,  and  4  : 4'-Meo  derivatives 
are  1*40,  1*42,  1*53,  and  1*46  D.,  respectively,  in  C6H6; 
at  30°.  Assuming  vals.  for  the  O  valency  angle  and 
the  0*C  and  C*N  bond  moments,  both  the  Pauling' 
structure  (C6H6  rings  coplanar  with  the  O  valencies) - 
and  the  Smyth  structure  (rings  perpendicular  to  the- 
plane  of  these  valencies)  are  sEoavii  to  be  improbable.. 
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A  structure  in  which  the  rings  are  perpendicular  to 
each  other  gives  much  better  agreement  with  experi¬ 
ment.  T,  H.  G. 


Solid  state  of  H2,  HD,  and  D2.  M.  E.  Hobbs 
(J.  Chem.  Physics,  1939,  7,  318 — 322). — The  lattice 
energies  of  solid  H2  and  D2  are  —180-4  and  —280-6 
g.-cal.  per  mol.,  respectively,  in  good  agreement  with 
recorded  experimental  vals.  Mol.  vols.  also  agree 
well  with  observed  data  and  are  23-24  c.c.  (H2)  and 
19*78  c.c.  (D2).  For  HD  the  computed  vals.  are  : 
lattice  energy,  —242-6  g.-cal.  per  mol.  and  mol. 
vol.,  20-96  c.c.  W.  R.  A. 

Molecular  volume  of  water  in  complex  com¬ 
pounds.  P.  G.  Spacu  (Bull.  Acad.  Sci.  Roumaine, 
1939,  21,  35 — 37). — Determinations  of  the  mol.  vol.  of 
cis-[Co  en2Cl2]Cl,  cis- [Co  en2Cl(H20)]Cl2,  and  cis- 
[Co  en2(H20)2]Cl3  give  vals.  14*18  and  14*20  for  the 
mol.  vols.  of  the  first  and  second  H20,  respectively, 
calc,  from  vals.  for  Co,  Cl,  and  en  at  0°  K.  trails- 
*Co  en2Cl2]Cl  gives  too  low  a  val.  The  mol.  vol.  of 
:he  H20  in  the  interior  of  the  complexes  is  equal  to 
that  at  0°  K.  L.  J.  J. 

Dispersion  of  water  for  electromagnetic  waves, 
L.  L«  Skolil  (Physical  Rev.,  1939,  [ii],  55,  880 — 881 ; 
cf.  Knerr,  A.,  1938,  I,  12). — Using  the  method  of 
standing  waves  inside  a  Cu  pipe  with  a  concentrically 
placed  wire,  n  for  H20  was  investigated  for  XX  50 — 
100  cm.  A  variation  in  n  of  '-~0,45i0-07%  gives 
conclusive  evidence  of  dispersion  in  this  region.  Data 
obtained  are  :  for  X  =  52*84  cm.,  n  —  8*799,  and  for 
X  =  105?68  cm.,  n  =  8*839  for  H20  of  conductivity 
0*3  x  107  e.s.u.  at  25°.  The  probable  error  was 
<0*01%  in  measuring  X  in  air  and  <0  04%  in 
measuring  X  in  H20.  N.  M.  B. 

Double  refraction  of  streaming  molecular 
liqrdds.  W.  Buohhem,  H.  A.  Stuart,  and  H. 
Menz  (Z.  Physik,  1939, 112,407 — 419). — An  apparatus 
is  described  for  measuring  double  refraction  in  stream¬ 
ing  liquids  of  low  viscosity,  where  the  rate  of  streaming 
can  be  controlled,  or  caused  to  pass  the  turbulence 
limit.  The  Maxwell  const,  is  derived  for  a  no.  of 
org.  liquids.  L.  G.  G. 


Molecular  and  electronic  effects  of  substituent 
on  the  optical  activity  of  tartaric  acid.  Optical 
activity  and  chemical  structure  in  tartaric  acid. 
VIII.  Y.  Tsuzuki  (Sci.  Papers  Inst.  Phys.  Chem. 
Res.  Tokyo,  1939,  35,  466 — 480). — The  optical  rota¬ 
tion  of  cyclic  derivatives  of  tartaric  acid  of  the  form 

R''^V'0'5H'C02R  and  R'"-\C/°-(?H-co2R  has 

^"^^O-^H-COaR  a  R""'>^0-CH-C02R 
been  determined  in  the  liquid  state  and  in  solution  in 
cyclohexane  (I),  EtOH,  and  C6H6.  The  kevo-rotation 
of  the  compound  is  the  smaller  the  larger  are  R'  and 
R",  a  fact  which  may  be  expected  from  the  mol. 
theory  of  optical  activity,  and  from  the  view  that 
the  O  of  OH  contributes  the  positive  partial  rotation 
to  tartaric  acid.  In  derivatives  of  symmetrical 
ketones  where  R'  —  R",  the  mol.  rotation  is  always 
<  that  of  the  corresponding  unsymmetrical  isomeride. 
This  may  be  due  to  an  electronic  effect.  Where  the 
cyclic .  compounds  contain  an  aromatic  nucleus  the 
rotation  is  greatly  affected  by  the  position  and 


chemical  nature  of  the  substituent  in  the  nucleus, 
o-  and  ra-Substitution  effects  are  opposite,  as  are  also 
the  effects  of  N02  and  OH.  The  effect  of  Cl  is  inter¬ 
mediate  between  those  of  OH  and  N02.  These  facts 
can  be  explained  by  an  electronic  drift  together  with 
an  inductive  effect.  The  effect  of  ^-substitution  is 
not  influenced  by  the  nature  of  the  substituent.  The 
effect  of  solvents  on  the  optical  activity  of  derivatives 
of  tartaric  acid  is  in  the  order  C6H6  >  EtOH  >  (I). 
This  is  parti}'  due  to  the  high  n  of  CGHa.  Dipole 
association  between  solute  and  solvent  also  enters. 

A.  J.  M. 

Optical  activity  of  the  sugars.  E.  Gorin, 
W.  Kauzmann,  and  J.  Walter  (J.  Chem.  Physics, 
1939,  7,  327 — 338). — The  optical  activities  of  some 
pentose  sugars,  calc,  by  using  the  one-electron  theory 
(cf.  A.,  1939,  I,  61),  have  signs  identical  with  those 
observed,  and  are  of  equiv.  magnitude.  Super¬ 
position  rules,  which  can  be  derived  on  the  basis  of 
the  additivity  of  vicinal  effects,  are  discussed,  but  cer¬ 
tain  requirements  on  the  structure  of  the  pyranose 
ring  must  be  fulfilled.  W.  R.  A. 

Influence  of  molecular  interaction  on  the 
magnetic  birefringence  of  polar  liquids.  A. 
Piekara  (Compt.  rend.,  1939,  208,  990—992). — 
The  existence  of  intermol.  coupling  in  PhN02  is 
discussed.  Assumption  of  coupling  of  the  second  type 
(A.,  1938, 1,  178)  gives  a  calc.  val.  of  the  mol.  Cotton- 
Mouton  const.,  C „  (cf.  Konig,  A.,  1938,  I,  177),  which 
is  in  agreement  with  experiment.  A.  J.  E.  W. 

Magnetic  rotatory  power  of  heavy  water. 
Dispersion  and  thermal  variation.  G.  Dufouy 
and  C.  Fert  (Compt.  rend.,  1939,  208,  1298— 
1300). — Relative  vals.  of  the  dispersion  (which  is 
independent  of  temp,  between  0*7°  and  94°)  at  4358, 
4910,  5461,  5780,  and  5893  a.  are  recorded.  Vals.  of 
the  Verdet  const.  A  (T478 — 1*445  X  10~2)  and  the  sp. 
const.  [A]  (1*337-1-351  X  10~2)  at  0*73—04°  are 
given  (X  5461  a.);  [A]  approaches  a  limiting  val.  at 
~70°.  The  technique  of  the  measurements  is  de¬ 
scribed.  A.  J.  E.  W. , 

Circular  magnetic  dichroism  of  cobalt  thio¬ 
cyanates.  J.  Verhaeghe  and  M.  van  Eyck 
(Compt.  rend.,  1939,  208,  993 — 994). — Curves  showing 
the  variation  with  X  of  the  magnetic  rotation  (to)  and 
circular  magnetic  dichroism  (<j>)  of  an  COMe2  solution 
of  Na2Co(SCNh,  in  the  neighbourhood  of  absorption 
bands  (586  and  630  m g.),  are  given.  o>  shows  two 
superposed  asymmetric  anomalies  with  opposing  max. 
The  <f>  ellipticity  is  positive  at  ~630  and  negative  at 
~586  mg.,  in  accord  with  Natanson’s  rule. 

A.  J.  E.  W. 

Extended  co-ordination  theory  [of  valency].  IP 
Configuration  of  simple  compounds  of  typical 
elements.  R.  Tsuchida  (Bull.  Chem.  Soc.  Japan, 
1939,  14,  101 — 106). — All  chemical  bonds  may  be 
interpreted  in  terms  of  co-ordinate  covalency.  If 
it  is  assumed  that  mols.  and  the  ions  of  radicals  are 
built  up  by  the  co-ordination  of  mols.,  ions,  and 
electrons  around  central  cations,  the  combining  fields 
of  which  are  given  by  sets  of  wave-functions,  the 
configuration  of  simple  and  complex  compounds  could 
be  calc,  easily.  '  T.  H.  G. 
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Extended  co-ordination  theory  of  valency.  II. 
Configuration  of  carbon  compounds.  R. 

Tsuchida  (Rev.  Phys.  Chem.  Japan,  1939,  13,  31 — 
41 ;  of.  preceding  abstract). — The  author’s  method  of 
formulation  is  applicable  to  C  compounds  and  gives 
the  observed  configurations.  F.  J.  G. 

Space  arrangements  of  atoms.  I.  Con¬ 
figuration  of  nitrogen  in  the  3-covalent  state. 

B.  K.  Singh  (Proc.  Indian  Acad.  Sci.,  1939,  9,  A, 
323 — 327). — A  detailed  account  of  work  already 
noted  (cf.  A.,  1939,  1,  182).  W.  R.  A.  - 

Structure  of  boron  hydrides.  L.  E.  Agronomov 
(J.  Gen.  Chem.  Russ.,  1939,  9,  73 — 82). — The  various 
hydrides  are  represented  as  residual  valency  com¬ 
plexes  of  Bm  hydrides  (BH3,  B2H4,  B3H5,  B4H6, 
B5,H7).  The  formation  and  reactions  of  the  hydrides 
are  considered  from  the  viewpoint  of  the  electronic 
theorv.  R.  T. 

V 

Acids  and  bases.  M.  Usanovitscii  (J.  Gen. 
Chem.  Russ.,  1939,  9, 182— 192).— Theoretical.  Acids 
and  bases  are  defined  as  substances  containing  electro¬ 
positive  or  -negative  atoms  or  ionic  groupings  with 
unsatisfied  co-ordination  valencies.  R.  T. 

Reciprocal  influence  of  valency  in  the  carbon 
atom.  T.  Forster  (Z.  physikal.  Chem.,  1939, 
B,  43,  58 — 7S). — Theoretical.  The  influence  of  neigh¬ 
bouring  linkings  of  the  C  atom  on  one  another  is 
treated  from  the  quantum-mechanical  viewpoint. 
Ring- tension  phenomena  are  discussed  in  the  light  of 
Baeyer’s  theory.  W.  R.  A. 

Electronic  energy  of  the  ground  state  of 
methane.  M.  M.  Biedermann  and  S.  R.  de  Groot 
(Physica,  1939,  6,  421 — 424). — Theoretical.  For  the 
model  C++++  +  4H_,  it  is  not  sufficient  to  consider 
interaction  only  between  pairs  of  ions.  L.  J.  J. 

Vibration-rotation  energies  in  the  tetra- 
hedrally  symmetric  XI4  type  of  molecule. 

W.  H.  Shaffer,  H.  H.  Nielsen,  and  L.  H.  Thomas 
(Physical  Rev.,  1939,  [ii],  55,  878— 879).— Mathe¬ 
matical.  N.  M.  B. 

Ionic  character  in  diatomic  molecules.  F.  T. 
Wall  (J.  Amer.  Chem.  Soc.,  1939,  61,  1051—1053).— 
Assuming  the  wave  function  of  a  mol.  to  be  given  by 
0  =  -L  aifriy  where  $c  and  are  the  covalent  and 
ionic  contributions,  an  expression  for  a2  has  been  de¬ 
rived  and  vals.  have  been  determined  empirically  for 
H  halides  and  are  correlated  with  the  ionic  charge  and 
dipole  moment  vals.  W.  R.  A. 

Antisymmetrical  molecular  orbitals.  II. 
Calculation  of  integrals.  A.  L.  Sklar  and  R.  H. 
Lyddane  (J.  Chem.  Physics,  1939,  7,  374 — 379; 
cf.  A.,  1938,  I,  602).  *  W.  R.  A. 

Dissociation  treatment  of  condensing  systems. 
W.  Band  (J.  Chem.  Physics,  1939,  7,  324 — 326). — 
Mathematical.  W.  R.  A. 

Role  of  affinity  in  statistical  mechanics. 
T.  de  Bonder  (Wis-  en  natuurk.  Tijds.,  1936,  8,  1 — 
7;  Chem.  Zentr.,  1936,  ii,  1860). — A  relationship 
between  the  chemical  potentials  of  Gibbs  and  of  the 
author,  and  an  affinity  equation,  are  derived  and 
applied  to  a  perfect  gas:  A.  J.  E.  W. 


Critical  and  co-operative  phenomena.  IV. 
Theory  of  disorder  in  solids  and  liquids  and  the 
process  of  melting.  J.  E.  Lennard -Jones  and 
A.  F.  Devonshire  (Proc.  Roy.  Soc.,  1939,  A,  170, 
464 — 484). — A  simplified  presentation  of  the  theory 
previously  developed  (cf.  A.,  1939,  I,  248)  is  based  on 
the  idea  of  long-distance  order.  An  expression  for 
the  melting  temp,  under  zero  pressure  is  obtained  which 
gives  vals.  of  the  right  order  of  magnitude  for  Ne, 
A,  No,  CO,  CH4,  and  H2 ;  the  calc.  val.  for  02  is  too 
great.  The  sp.  vols.  of  solid  and  liquid  and  the 
coeff.  of  expansion  of  the  liquid  are  also  calc.  Linde- 
mann’s  formula  is  deduced  from  the  theory  and  the 
existence  of  a  crit.  temp,  for  melting  is  discussed. 

G.  D.  P. 

Parachor  and  zero-point  volume.  W.  Biltz 
and  0.  Hhlsman  (Nachr.  Ges.  Wiss.  Gottingen,  Math.- 
phys.  Kl.,  III,  1936, 1, 147—156  ;  Chem.  Zentr.,  1936, 
ii,  1864). — It  is  shown  that  for  liquids  with  low  v.p. 
[P]/JV/F0  =  a  const.  (Jc)  =  — 2-9.  This  relation  is  in 
agreement  with  experimental  data  for  mols.  of  all 
types,  Jc  having  a  mean  val.  of  2-97.  Hydrocarbons 
with  uneven  nos.  of  C  atoms  give  lower  Jc  vals.  than 
those  with  even  nos.,  owing  to  vibration  effects  in  the 
crystals.  Vitreous  substances  give  low  vals.  of  Jc. 
The  Jc  val.  is  a  criterion  for  distinguishing  between  true 
mol.  compounds  and  salt-like  substances.  Vals.  of  Jc 
for  Csl  and  LiF  differ  less  for  supercooled  melts  than 
for  the  crystals.  The  determination  of  d  for  a  no. 
of  liquid  halides  at  low  temp,  is  described. 

A.  J.  E.  W. 

Surface  tension  in  different  states  of  aggre¬ 
gation.  G.  Antonow  (Ann.  Physik,  1939,  [v], 
35,  84 — 96). — Theoretical.  The  determination  of  the 
surface  tension  of  solids  is  discussed.  0.  D.  S. 

Is  it  possible  to  derive  a  structure  model  of  a 
crystal  exclusively  from  the  diffraction  pheno¬ 
mena  of  X-rays  ?  J.  M.  Bijvoet  and  C.  H.  Mac- 
Gillavry  (Chem.  Weekblad,  1939,  36,  330—331).— 
It  is  possible  by  making  use  of  the  fine  structure  of 
Kossel  lines  to  determine  structure  exclusively  from 
diffraction  phenomena.  S.  C. 

Applications  of  isomorphism.  M.  Delepine 
(Helv.  Chim.  Acta,  1939,  22,  519— 541).— A  lecture. 

J.W.S. 

Fourier  lattice  and  thermal  agitation.  C. 
Mauguin  and  J.  Laval  (Compt.  rend.,  1939,  208, 
1446 — 1450). — The  effect  of  thermal  agitation  waves 
on  a  crystal  is  to  form  additional  virtual  masses  in  the 
Fourier  lattice  in  the  neighbourhood  of  each  node. 
The  magnitude  and  co-ordinates  of  these  masses  in  a 
cubic  crystal  are  derived  in  terms  of  the  parameters  of 
a  train  of  agitation  waves.  A.  J.  E.  W. 

Occurrence  of  true  curved  crystal  faces  in 
crystallisation  from  solutions.  H.  Spehl  (Jahrb. 
Min.  Beil.-Bd.,  1936, 71, 121—162  ;  Chem.  Zentr.,  1936, 
ii,  1307). — The  growth  of  K  acetonedisulphonate 
crystals  from  aq.  solutions  has  been  studied.  Becke’s 
view  that  curved  faces  are  due  to  deficient  growth  is 
confirmed,  true  or  apparent  curved  faces  being 
merely  pseudo-faces.  A.  J.  E.  W. 

Curie’s  law.  Law  of  growth  of  crystals  in 
presence  of  tenso-active  substances.  F.  Barillet 
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and  A.  Choisnard  (Bull.  Soc.  Fram?.  Min.,  1938,  61, 
297—303).  L.  S.  T. 

Lattice  constants  of  the  C-forms  of  the  oxides 
of  the  rare-earth  metals.  H.  Bommer  (Z.  anorg. 
Chem.,  1939,  241,  273 — 280). — Vais,  of  a  have  been 
redetermined  as  follows:  Nd203,  11*05  a.;  Sm203, 

10-89  a.  ;  Eu203,  10*84  a.  ;  Gd203,  10-S0  a.  ;  Tb203, 

10*69  a.  ;  Dy203,  10*63  a.  ;  Er203,  10*50  a.  ;  Tm203, 

10*45  a.  ;  Yb203,  10*41  a.  ;  Lu203,  10*37  a.  Most  of 

these  agree  with  older  determinations,  but  differences 
are  found  with  Sm203  and  Tm203.  When  plotted 
against  the  at.  no.  they  give  tw'o  smooth  curves, 
intersecting  at  Gd.  This  is  in  accordance  with  the 
view's  of  Klemm  (A.,  1938,  1,  499),  but  the  relationship 
has  hitherto  been  obscured  by  the  older,  erroneous 
vals.  for  Sm203  and  Tm203.  F.  J.  G. 

Structures  of  complex  fluorides.  Potassium 
heptafluoniobate  and  heptafluotantalate.  Con¬ 
figuration  of  the  heptafluo-niobate  and  -tantalate 
ions.  J.  L.  Hoard  (J.  Amer.  Chem.  Soc.,  1939,  61, 
1252 — 1259). — From  X-ray  data  the  isomorphous 
crystals  of  K2NbF7  and  K2TaF7  possess  nearly 
identical  monoclinic  (pseudo-orthorhombic)  units,  a0 
5*85,  b0  12*67,  c0  8*50  a.,  (3  90°,  space-group,  C ^ — 
P22l/c,  4  mols.  per  unit  cell.  Parameters  and  at. 
separations  are  given.  W.  R.  A. 

Crystal  structure  of  glycine.  G.  Albrecht  and 
R.  B.  Corey  (J.  Amer.  Chem.  Soc.,  1939,  61,  1087 — 
1103). — X-Ray  data  for  glycine  indicate  a  simple 
monoclinic  cell,  a0  5*10,  b0  11*96,  c0  5*45  a.,  (3  111°  38', 
containing  4  mols.,  space-group  C$h — P2ljn.  At. 
parameters  have  been  derived  from  Patterson-Harker 
projections  of  photographic  intensities.  The  structure 
consists  of  practically  fiat  glycine  mols.  held  together 
by  H-bonds  between  adjacent  C  and  N  atoms  to 
form  continuous  layers  throughout  the  crystal. 
Interat.  distances  are  (in  a.)  :  C- — O  1*25  and  1*27, 
C — C  1*52,  C — N  1*39;  H-bond  distances  between  N 
and  O  in  the  same  layer  are  2*76  and  2*88  and  between 
neighbouring  layers  2*93  and  3*05  a.  The  at.  arrange¬ 
ment  suggests  a  zw'itterion  structure  for  the  glycine 
mol.  in  the  crystal.  W.  R.  A. 

Crystal  structure  of  diphenylamine .  I.  J. 
Dhar  (Indian  J.  Physics,  1939,  13,  27 — 29). — Gonio- 
metric  measurements  on  crystals  of  NHPh2  indicate 
that  they  belong  to  the  monoclinic  holohedral  class, 
a  :b  :  c  =  1*01  :  1  :  2*78,  (3  91°  30'.  X-Ray  measure¬ 
ments  give  a0  14*0,  b0  13*9,  c0  39*5  a.  (axial  ratio 
1*01  :  1  :  2*84),  32  mols.  per  unit  cell.  W.  R.  A. 

Changes  in  the  X-ray  pattern  of  the  poly- 
fructosan  irisin  on  drying.  J.  R.  Katz  and 
C.  S.  Fuller  (Rec.  trav.  chim.,  1939,  58,  493 — 486 ; 
cf.  A.,  1931,  428). — The  X-ray  pattern  of  irisin  show's 
definite  intensity  changes  w'hen  the  material  is  dried, 
w'hich  indicates  that  the  absorption  of  H20  is  pre¬ 
dominantly  intermicellar.  D.  F.  R. 

Fourier  analysis  of  electron  diffraction 
[intensities]  for  free  molecules.  M.  Rouault 
(Compt.  rend.,  1939,  208,  1290— 1292).— The  use  of 
the  charge -density  function  of  Debye  and  Pirenne 
(A.,  1939,  I,  64)  necessitates  measurement  of  intensi¬ 
ties  over  large  diffraction  angles.  An  analogous 


potential  function  is  derived  wrhich,  applied  to  SbCl5, 
requires  intensity  vals.  for  sin  i0/X  =  0*05 — 2*4. 

A.  J.  E.  W. 

Electron  diffraction  rings  produced  by  hydr¬ 
oxide  contamination.  L.  H.  Germer  (Z.  Krist., 
1938,  100,  277—284;  cf.  Cairns,  A.,  1933,  352).— 
Spurious  rings  obtained  in  the  transmission  technique 
are  shown,  by  comparison  and  structure  analysis,  to 
be  due  to  hexagonal  Ni(OH)2  crystals  (a  3-11  a.) 
oriented  with  the  basal  plane  parallel  to  the  supporting 
org.  foil  (Resoglaz,  cellulose  nitrate,  etc.)  but  axially 
at  random.  The  impurity,  ~3  a.  thick,  is  derived 
from  aq.  solution  of  a  surface  corrosion  film  on  the 
“  nickel-silver  ”  slit  alloy  (I).  Prepared  Ni(OH)2 
films  50  a.  thick  show'  less  perfect  orientation  and 
modified  line  intensity.  Any  traces  of  Ni(OH)2  on 
polished  blocks  of  Ni  or  (I)  are  masked,  in  the 
reflexion  method,  by  Ni  and  Cu90  patterns,  respec¬ 
tively.  I.  McA. 


Electron  diffraction  investigation  of  phos¬ 
phorus  sulphoxide,  P4OeS4.  A.  J.  Stosick  (J. 
Amer.  Chem.  Soc.,  1939,  61,  1130— 1132).— The 
structure  of  P406S4  has  been  determined  by  electron 
diffraction  in  the  gas  phase.  The  4  P  atoms  are  at 
(a,  a,  a),  (a,  a,  a),  (a,  a,  a),  and  (a,  a,  d) ;  6  O  at 
(±^>  0,  0),  (0,  ±b,  0),  and  (0,  0,  ±6) ;  4  S  at  (c,  c,  c), 
(c,  C,  c),  (c,  <5 ,  c),  and  (<?,  c,  C).  Interat.  distances  are 
P—O,  1*61±0*02;  P— S,  1*85±0*02;  P— P,  2*85± 
0*03  a.  Valency  angles  are  O-P-O,  101  -5Hz  1  ° ; 
P-O-P,  123*5±1°;  O-P-S,  116*5±1°.  The  shorten¬ 
ing  of  the  P — O  and  P — S  bond  distances  below'  the 
single  and  double  bond  vals.  is  attributed  to  single¬ 
double  bond  and  double-triple  bond  resonance 
respectively.  W.  R.  A. 


Determination  of  the  molecular  structure  of 
tetranitro  me  thane  by  the  electron  diffraction 
method.  A.  J.  Stosick  (J.  Amer.  Chem.  Soc., 
1939,  61,  1127 — 1130). — From  electron  diffraction 
data  the  following  structure  is  proposed  for 
C(N02)4  :  4  N02  groups  attached  tetrahedrally  to  the 
C ;  C — N  distance  1*47 ±0*02  a.  ;  N — O  distance  l*22dz 
0*02  a.;  O-N-O  angle  in  the  N02  127°.  Satisfactory 
intensity  agreement  is  obtained  by  assuming  that  the 
N02  are  undergoing  rotatory  oscillation  about  the 
C-N  linkings  so  as  to  minimise  the  repulsions  between 
the  O  atoms,  and  by  including  the  temp,  factor  in 
the  intensity  formula.  W.  R.  A. 

Determination  of  the  thinnest  layer  of  electro- 
lytically-deposited  iron  at  which  magnetic  dis¬ 
continuities  disappear.  S.  Procopiu  (Compt. 
rend.,  1939,  208,  1212— 1214).— The  circular  Bark- 
hausen  effect  in  a  Cu  w'ire  coated  electrolytically  with 
Fe,  under  torsion  (cf.  A.,  1937,  I,  290),  is  not  observed 
if  the  Fe  layer  is  <1*75  jx.  thick;  above  this  limit 
the  magnetic  induction  in  the  coaxial  coil  show's  a 
linear  variation  with  the  thickness  of  the  layer.  It 
is  concluded  that  1*75  [x.  is  the  min.  size  of  a  Weiss 
elementary  region.  A.  J.  E.  W. 

Magnetic  properties  of  bismuth.  III.  Further 
measurements  on  the  de  Haas-van  Alphen 
effect.  D.  Shoenberg  (Proc.  Roy.  Soc.,  1939, 
A,  170,341—364;  cf.  A.,  1937,  I,  18).— The  periodic 
variation  of  the  susceptibility  of  single  crystals  of  Bi 
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has  been  measured  at  fields  down  to  1500  gauss  in 
the  temp,  range  2 — 20°  K.  The  results  are  in  qual. 
agreement  with  theory ;  numerical  vals.  for  the 
“  effective  ”  electronic  masses  and  the  degeneracy 
temp,  are  given,  from  which  it  is  deduced  that  the 
no.  of  electrons  responsible  for  the  effect  is  1*7  x  10~6 
per  atom.  G.  D.  P. 

Inner,  initial,  magnetic  permeability  of  iron 
and  nickel  at  ultra-high  radio-frequencies. 
J.  L.  Glathart  (Physical  Rev.,  1939,  [ii],  55,  833 — 
838). — A  new  and  more  accurate  and  rapid  method 
of  measurement  for  ferromagnetic  materials  is  de¬ 
scribed.  The  magnetic  permeability  of  high-purity 
commercial  Fe  wire  was  53-8±0*3  at  1*97  X  108 
cycles  per  sec.,  and  25°,  and  was  const,  for  all  tensions 
up  to  the  breaking  point  of  the  wire  at  980  g.  and  for 
superimposed  longitudinal  magnetic  fields  up  to  100 
oersteds.  The  val.  for  commercially  pure  Ni  was 
3*61  ±0*08  at  the  samo  frequency  and  temp.;  with 
rise  of  temp,  it  increased  to  12*22  at  320°,  beyond 
which  it  dropped  rapidly  to  1  at  370°.  N.  M.  B. 

Relation  between  the  Curie  points  of  the  metals 
of  the  ytterbium  earth  group.  L.  Neel  (Z. 
Elektrochem.,  1939,  45,  378—379;  cf.  A.,  1938,  I, 
127). — -An  equation  relating  the  Curie  temp,  of  the 
elements  Gd  to  Tm  with  their  quantum  nos.  is  derived. 

J.  W.  S. 

Phase  increment  of  2zz  in  reflexion  from  metals. 
P.  Rotjard  (Compt.  rend.,  1939,  208,  1294 — 1296). — 
Under  certain  conditions  (which  are  discussed)  a  phase 
lag  due  to  reflexion  of  light  at  a  thin  metallic  film 
may  change  abruptly  to  a  phase  lead,  owing  to  a 
phase  increment  of  2*.  A.  J.  E.  W. 

Supposed  high- temperature  polymorphism  of 
tin.  C.  W.  Mason  and  G.  E.  Pellissier  (Amer. 
Inst.  Min.  Met.  Eng.,  Tech.  Publ.  1043,  1939,  13  pp. ; 
Met.  Tech.,  1939,  6,  No.  3). — Back-reflexion  powder 
X-ray  photographs  of  pure  Sn  at  various  temp, 
between  25°  and  200°  and  at  atm.  pressure  showed 
no  indication  of  any  structure  but  that  of  tetragonal 
P-Sn.  Microscopical  observations  at  temp,  up  to  the 
m.p.  of  Sn  revealed  no  structural  change  except  grain 
growth.  Grain  growth  occurred  at  temp.  <100°  in 
cast  Sn  protected  from  external  deformation.  It  is 
concluded  that  no  evidence  exists  for  y-Sn. 

R.  B.  C. 

Supersonic  dispersion  and  infra-red  radiation. 
E.  G.  Richardson  (Nature,  1939,  143,  638 — 639). — 
Supersonic  absorption  by  C02  is  apparently  increased 
by  subjecting  the  gas  to  infra-red  radiation  corre¬ 
sponding  with  its  own  natural  vibration  frequencies. 

L.  S.  T. 

Measurement  of  certain  adiabatic  elastic  con¬ 
stants  of  crystals  by  means  of  ultrasonic  waves. 
E.  Batjmgardt  (Compt.  rend.,  1939, 208, 1280 — 1282). 
— A  method  of  determining  the  elastic  moduli  cn  and 
c12  ±  2044  for  a  cubic  crystal  by  measuring  the  velocity 
of  sound  (v)  in  the  crystal  is  developed,  v  is  deter¬ 
mined  by  the  v  at  which  a  plate  of  known  thickness 
becomes  transparent  to  ultrasonic  waves,  trans¬ 
parency  being  detected  by  a  diffraction  method. 
Data  for  natural  and  artificial  NaCl  crystals  are  in 
agreement  with  those  of  Rose  (A.,  1936,  276). 

A.  J.  E.  W. 


Ultrasonic  velocity  and  the  adiabatic  com¬ 
pressibility  of  some  liquids.  S.  Bhagavantam 
and  C.  V.  J.  Rao  (Proc.  Indian  Acad.  Sci.,  1939,  9,  A, 
312 — 315). — The  adiabatic  compressibilities  of  CcHe, 
CC14,  CS2,  cyctohexanol  (I),  Ac20,  and  glycerol  (II), 
calc,  from  measurements  of  the  ultrasonic  velocity 
v  in  these  liquids,  agree  with  the  vals.  obtained 
directly  with  a  piezometer.  For  CC14  v  at  27*5°  is 
const,  at  932  m.  per  sec.  in  the  frequency  range 
1-5 — 13*08  megacycles.  Measurements  on  (I)  (30 — 
80°)  and  (II)  (28*5 — 70°)  indicate  that  viscous  liquids 
do  not  exhibit  an  abnormal  temp,  coeff.  of  v  at 
moderate  temp.  The  gradient  is  ~3*0  m.  per  sec. 
per  degree,  which  ~  that  of  less  viscous  liquids 
(PhMe,  CC14).  W.  R.  A. 

Thermal  and  electrical  resistance  of  bismuth 
single  crystals.  Effects  of  temperature  and 
magnetic  fields.  G.  W.  C.  Kaye  (Proc.  Roy.  Soc., 
1939,  A,  170,  561—583). — The  thermal  and  electrical 
resistivities  were  measured  in  the  range  25 — 160°. 
The  vals.  in  the  direction  parallel  to  the  trigonal  axis 
are  >  those  in  directions  at  right  angles.  The  temp, 
coeff.  of  electrical  resistivity  is  approx,  twice  that  of 
thermal  resistivity.  The  effects  of  magnetic  fields  up 
to  20,000  gauss  were  investigated  in  different  crystal 
orientations.  The  magnetic  field  increases  the  resis¬ 
tivities,  the  effect  being  greatest  when  the  flow  of 
heat  or  electricity  is  parallel  to  the  trigonal  axis  and 
the  field  is  at  right  angles  to  one  of  the  digonal  axes. 
The  observations  support  the  view  that  there  are  two 
conducting  mechanisms  through  the  medium  of  which 
the  magnetic  field  affects  the  conductivity. 

G.  D.  P. 

Transitions  of  ferrous  sulphide.  H.  Haraldsen 
(Z.  Elektrochem.,  1939,  45,  370 — 372). — X-Ray 
measurements  indicate  that  the  transition  of  FeS  at 
'-*-'135°,  characterised  by  an  abrupt  change  in  x  (A., 
1937,  I,  242),  is  a  phase  change  of  the  first  kind, 
accompanied  by  an  abrupt  change  in  the  dimensions 
of  the  c  axis.  The  other  transition,  at  ~325°,  is  a 
lattice  change  of  the  second  kind,  and  is  accompanied 
only  by  a  change  in  the  temp,  coeff.  of  the  lattice 
const.  The  interpretation  of  the  transitions  is 
discussed.  J.  W.  S. 

Magnetochemical  studies.  XXXII.  Magnetic 
measurements  on  alkali  metal  amalgams.  W. 
Klemm  and  B.  Hauschtjlz.  XXXIII.  Magnetic 
behaviour  of  some  elements.  L.  Klemm.  XXXIV. 
Magnetic  behaviour  of  scandium,  yttrium,  and 
lanthanum.  H.  Bommer  (Z.  Elektrochem,  1939, 
45,  346—353,  354—357,  357—362 ;  cf.  A.,  1939,  I, 
247). — XXXII.  The  following  vals.  for  x  X  10"6, 
independent  of  temp.,  are  recorded  :  Na  0*664± 0*002, 
K  0*532 ±0*002,  Rb  0*228±0*002,  Cs  0*226±0*001. 
The  vals.  of  x  for  various  Na,  K,  Rb,  and  Cs 
amalgams  have  been  determined  at  20°  and  at 
— 183°.  The  max.,  min.,  and  inflexions  in  the 
X-composition  curves  can  in  most  cases  be  correlated 
with  thermo -analytical  measurements,  but  the  com¬ 
pounds  Na3Hg,  RbHg9,  Rb2Hg7,  and  CsHg10  cannot 
be  observed  magnetically.  Evidence  is  obtained  for 
the  existence  of  compounds  NaHg3,  RbHg10,  RbHg, 
and  Cs3Hg4,  the  possible  existence  of  KHg13,  KHg8, 
and  K4Hg3,  and  of  compounds  of  the  approx; 
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composition  CsHg20,  and  CsHg,  none  of  which  is 
detectable  by  thermal  analysis. 

XXXIII.  The  following  vals.  of  x  X  10"r>,  for 
20°  and  —183°,  respectively,  are  recorded  :  B  —0*62 
and  -0*63,  Ti  3*19  and  3*02,  Zr  1-34  and  1*30,  Th 
0-75  and  0*66,  V  4*5  and  4-5. 

XXXIV.  The  following  vals.  for  y  x  10~6,  for 
292°,  195°,  and  90°  K.,  respectively,  are  recorded  : 
Sc  7*0,  7*5,  and  8*2,  Y  2*15,  2*23,  and  2-43;  La  0*81, 
0*83,  and  0*99.  The  high  val.  of  y  for  Sc  and  its 
large  temp,  coeff.  resembles  the  behaviour  of  Pt  and 
Pd.  The  variation  of  at.  susceptibility  in  the  various 
groups  of  the  periodic  system  is  discussed. 

J.  W.  S. 

Magneto-chemical  investigations  at  the 
chemical  laboratories  of  the  University  of 
Lahore.  S.  S.  Bhatnagar  and  P.  L.  Kapur  (Z. 
Elektrochem.,  1939,  45,  373 — 378). — A  review  of 
recent  magneto-chemical  investigations  of  the 
structure  of  Cr  and  Mn  compounds,  metals  and 
amalgams,  photochemical  problems,  and  the 
polymerisation  of  unsaturated  hydrocarbons. 

J.  W.  S. 

Magnetochemical  investigation  of  organic 
compounds.  XVI.  Constitution  and  magnetic 
behaviour  of  metallic  ketyls.  E.  Muller  and 
W.  Janke  (Z.  Elektrochem.,  1939,  45,  380 — 395 ;  cf. 
A.,  1939,  II,  83). — The  influence  of  inductive  {A)  and 
electromeric  (E)  effects  of  substituent  groups  in 
modifying  the  concn.  (c)  of  free  radical  present  in  the 
K  compound  of  COPh2  has  been  investigated.  Owing 
to  its  strong  positive  ^-effect  £>-NMe2  groups 
change  c  from  77%  for  the  K  compound  of  COPh2 
to  30%  for  ^p-COPh*CGH4*NMe2  and  96%  for 
CO(C6H4*NMe2)2.  OMe,  with  relatively  small  E- 
effect  but  large  A -effect,  reduces  the  val.  of  c.  These 
results  are  compared  with  those  for  analogous 
substitution  products  of  C2Phc.  The  linkage  between 
the  rings  in  fluorenone  results  in  reduction  of  c  to 
25%.  In  xanthone  and  2  :  3-benzoxanthone  c  is 
reduced  to  32%  and  9%,  respectively,  and  it  dis¬ 
appears  completely  for  2:3:6:  7-dibenzoxanthone, 
which  is  diamagnetic.  On  the  other  hand  for 
tetraphenylcycZopentadienone  c  =  83%.  The 
electron  configurations  producing  this  effect  are 
discussed.  Similar  behaviour  is  found  with  the  K-. 
compounds  of  diketones,  c  for  the  K  derivatives  of 
benzil  and  ^p'-diphenylbenzil  being  71%  and  75%, 
respectively,  viiilst  for  phenanthraquinone  c  =  37%. 
The  free  radical  content  increases  with  the  at.  wt.  of 
the  alkali  metal  with  which  the  ketone  is  combined, 
this  being  in  accord  with  the  view  that  the  linking 
between  the  metal  and  the  org.  grouping  mil  assume 
a  more  ionic  nature  the  higher  is  the  at.  wt.  of  the 
metal.  Measurement  of  the  variation  of  magnetic 
susceptibility  with  temp,  for  the  K  derivatives  of 
various  ketones  suggests  that  in  each  case  there  is  an 
equilibrium  between  the  low-temp,  diamagnetic  and 
the  high-temp,  paramagnetic  states,  the  natures  of 
winch  are  discussed.  J.  W.  S. 

Diamagnetism  of  the  rare  gases  of  the  air, 
argon,  krypton,  and  xenon.  L.  Abonnenc 
(Compt.  rend.,  1939,  208,  986—988;  cf.  A.,  1936, 
416).— A  method  of  measuring  x  for  gases  is 
B  B  **  (a.,  i.) 


described,  in  which  the  concn.  (c)  of  a  paramagnetic 
solution  (CuS04)  is  adjusted  until  the  wt.  of  drops 
formed  in  the  gas  is  unaltered  by  application  of  a 
magnetic  field;  x  is  calc,  from  the  c  vals.  for  the 
unknown  gas  and  a  standard  (H2).  The  following 
vals.  of  are  obtained:  A,  —19*2^0*25;  Kr, 
-29*2±0*2;  Xe,  _44*1±0*2,  all  x  1(H. 

A.  J.  E.  W. 

Magnetism  and  magnetic  substances.  F.  Lori 
(Scientia,  1936,  59,  305—315;  Chem.  Zentr.,  1936, 
ii,  1311 — 1312). — A  discussion,  particularly  of  the 
relations  between  magnetic  phenomena  and  the 
fine  structure  of  matter.  A.  J.  E,  W. 

Visible  demonstration  of  ferromagnetic  mosaic 
structure.  A.  Perrier  (Helv.  Phys.  Acta,  1936, 
9,  330—332;  Chem.  Zentr.,  1936,  ii,  1312).— The 
mosaic  structure  of  Weiss  elementary  magnets  is 
rendered  visible  by  polarised  light,  owing  to  the 
occurrence  of  a  Kerr  effect.  A.  J.  E.  W. 

Metals  of  the  rare  earths.  W.  Klejvim  and 
H.  Bommer  (Z.  anorg.  Chem.,  1939,  241,  264 — 267). — 
The  Pr  and  Nd  preps,  used  in  previous  wrork  (A., 
1937,  257)  v^ere  not  sufficiently  pure;  the  wurk  has 
been  repeated  using  purer  materials,  y  for  Pr 
fulfils  the  Curie  lawr  and  gives  an  effective  moment 
of  3*49  Bohr  magnetons.  This  is  the  val.  for 
the  Pr**'  ion  (3*61)  and  suggests  the  presence  of  14% 
of  PrIV  in  the  metal.  The  effective  moment  of  Nd  is 
3*65,  in  agreement  with  the  val.  for  the  Nd’**  ion 
(3*68).  a-Pr  has  a  3*662,  c  5*908  a.,  c/a  1*613,  and 
Nd  has  a  3*650,  c  5*890  a.,  c/a  1*613.  F.  J.  G. 

Magne-crystallic  action.  VI.  Paramagnetic 
crystals.  K.  S.  Krishnan,  A.  Mookherji,  and 
A.  Bose  (Phil.  Trans.,  1939,  A,  238,  125—148).— 
The  magnetic  anisotropies  of  some  typical  salts  of  the 
Fe  and  rare-earth  groups  have  been  determined 
down  to  '-*-'90°  k.  A  cryostat,  with  automatic 
temp,  control,  used  in  the  investigation  is  described. 
For  Gd2(S04)3,8H20  and  Mn(NH4)2(S04)2,6H20,  wdiich 
have  paramagnetic  ions  in  the  Estate,  the  aniso¬ 
tropy,  Ay,  oc  1/T2.  The  magnetic  anisotropy  of 
Gd2(S04)3,8H20  v^as  particularly  studied.  The 
max.  Ay  is  ;>  W'ould  be  expected  from  the  Stark 
separation  of  the  ^-levels  of  Gd***  under  the  influence 
of  electric  fields  in  the  crystal,  and  appears  to  be  due 
to  magnetic  interaction  of  Gd*’*.  The  effect  of  the 
orbital  angular  momenta  of  paramagnetic  ions  on 
their  magnetic  behaviour  in  crystals  is  discussed. 
The  coupling  (X)  between  the  orbital  and  spin  angular 
momenta  in  Ni**  is  obtained  from  determinations  of 
Ay  at  21°  and  — 183°  for  NiSe04,6H20  and 
NiS04,6H20.  The  val.  is  —330  cm.4,  agreeing 
satisfactorily  with  spectroscopic  determinations  ( — 335 
cm.-1).  The  variation  of  y  with  temp,  for  the  above 
Ni  salts  has  also  been  determined  and  is  expressed 
by  an  empirical  equation.  The  anisotropy  of 
(NH4)3Cr(C204)3,3H20  has  been  determined.  Cr*** 
has  very  small  Ay,  almost  as  small  as  if  the  ion  wras 
in  the  Estate  instead  of  *F.  This  explains  the 
suitability  of  Cr*’*  salts  as  materials  for  the  production 
of  lowr  temp,  by  adiabatic  demagnetisation.  y„  — 
for  Pr2(EtS04)6,18H20  and  Sm2(EtS04)6,18H20  at 
first  increases  as  temp,  decreases,  reaches  a  max.,  and 
then  falls  rapidly.  The  anisotropy  of  rare-earth 
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chlorides  and  sulphates  at  room  temp,  has  also  been 
investigated.  The  magnetic  data  show  that  salts  of 
the  type  R2CuCl4,2H20  (R  =  NH4,  K,  Rb)  are 
double  salts  rather  than  complexes.  A.  J.  M. 

Variations  in  the  specific  coefficient  of  mag¬ 
netisation  of  oxyhaemoglobin  in  presence  of 
sodium  hydroxide  and  hydrochloric  acid.  (Mlle.  ) 
P.  Bertkeer  (Compt.  rend.,  1939,  208,  1435 — 
1437). — The  sp.  coeff.  of  magnetisation  (k)  of 
oxyhaemoglobin  (I)  in  aq.  2-5%  KC1  containing 
different  concns.  of  NaOH  or  HC1  is  measured  as 
described  previously  (cf.  A.,  1939,  III,  622).  NaOH 
makes  solutions  of  (I)  diamagnetic  ;  the  greater  is  the 
concn.  of  NaOH  the  greater  is  the  change  in  k  when 
the  solution  is  kept  at  7°.  HC1  causes  the  solution  to 
become  paramagnetic ;  k  is  considerably  increased 
and  passes  through  a  max.  val.  when  the  solutions 
are  kept,  k  decreases  as  the  increases. 

J.  L.  D. 

Atomic  heat  of  potassium.  L.  G.  Carpenter 
and  C,  J.  Steward  (Phil.  Mag.,  1939,  [vii],  27, 
551 — 564). — Using  an  apparatus  (described),  which 
includes  an  all-Ni  calorimeter,  the  at.  heat  of  K  has 
been  determined  from  — 70°  to  336°,  thus  covering 
both  the  solid  (m.p.  63*41°)  and  the  liquid  phases. 
The  latent  heat  of  fusion  is  0*568  kg. -cal.  per  g.-atom, 
Vais,  of  Cp  and  Cv  are  given  and  discussed.  The 
val.  7*26  g.-cal.  per  g.-atom  obtained  is  definitely 
>  3R.  W.  R.  A. 

Specific  heat  of  iron  from  1*5°  to  20°  K.  G. 

Duyckaerts  (Physica,  1939,  6,  401 — 408,  and  Compt. 
rend.,  1939,  208,  979).— From  1*5°  to  9°  k„  with 
99*8%  Fe,  C  =  464 *5(77/0)3  +  1*20  X  10 ~*T  g.-cal. 
per  g.-atom  per  degree ;  the  linear  term,  representing 
the  electronic  sp.  heat,  is  >  that  calc,  from  Sommer- 
feld’s  theory.  Between  9°  and  50°  K.,  G  increases, 
and  then  decreases  to  a  const,  val.  430.  L.  J.  J. 

Specific  heats  at  low  temperatures  of  beryllium 
oxide  and  beryllium  orthosilicate  (phenacite). 
K.  K.  Kelley  (J.  Amer.  Chem.  Soc.,  1939,  61,  1217 — 
1218). — Sp.  heats  of  BeO  and  Be2Si04  from  52-5°  to 
298*1°  K.  have  been  measured.  For  BeO  and 
Be2Si04  $298*1  is  3*37^0*05  and  15*4±0*1  respectively. 
AG298*i  f°r  BeC>  is  —140,320.  W.  R.  A. 

Gaseous  heat  capacities.  I.  Method  and  heat 
capacities  of  ethane  and  hexadeuteroethane. 
G.  B.  Kistiakowsky  and  W.  W.  Rice  (J.  Chem. 
Physics,  1939,  7,  281 — 288). — An  abs.  method  for 
determining  heat  capacities  ( C ,)  of  gases,  which  does 
not  involve  comparison  with  other  gases  of  known 
Cp*,  is  described  and  data  for  air  and  CO  are  com¬ 
pared  with  theoretical  vals.  The  C,  of  C2H6  and 
C2D6  have  been  determined  from  0°  to  90°.  C2D6 
has  the  higher  Cp.  W.  R. 

Low-temperature  gaseous  heat  capacities  of 
ethane  and  hexadeuteroethane.  G.  B.  Kistiakow¬ 
sky,  J,  R.  Lacker,  and  F.  Stitt  (J.  Chem.  Physics, 
1939,  7,  289 — 296). — The  heat  capacities  of  C2H6  and 
C2Dr>  have  been  determined  from  94°  to  335°  k.  by 
the  low-pressure  thermal  conductivity  method  pre¬ 
viously  described  (A.,  1938,  I,  184)  but  with  certain 
modifications.  A  new  method  of  calculating  heat 
capacities  from  thermal  conductivity  data  has  been 


employed.  The  heat  capacity  data  are  consistent  with 
previous  assumptions  ( ibid 438)  regarding  the  height 
and  shape  of  the  potential  barrier  restricting  internal 
rotation.  It  is  a  cosine-shape  barrier  of  2750  g.-cal. 
per  mol.  Using  this  barrier  and  the  spectroscopic 
data  of  Stitt  (A.,  1939,  I,  354)  the  entrop}^  of  C2H6  at 
298°  K.  is  54-95  g.-cal.  per  degree  per  mol.,  in  good 
agreement  with  the  third-law  entropy  of  54-85  (A., 

1937,  I,  175).  W.  R.  A. 

Behaviour  of  the  reflecting  power  of  iron  for 
visible  light  near  the  Curie  point  and  the  a ~y 
transition  point.  J.  H.  van  der  Veen  and  L.  S. 
Ornstein  (Physica,  1939,  6,439—452). — With  electro¬ 
lytic  Fe  heat-treated  with  H2  and  vac.  the  reflecting 
power  shows  a  discontinuous  increase  at  the  a-y 
transition  point  (~1200°  K.),  independent  of  X  for 
4500—8500  a.  The  Curie  point  is  associated  with  a 
continuous  increase,  which  has  a  max.  val.  at  X  6500  a. 
and  is  inappreciable  at  X  4500  a.  Polarisation 
measurements  showed  that  from  300°  to  1200°  K.  the 
extinction  coeff.  increases,  while  the  refractive  index 
does  not  change  appreciably.  L.  J.  J. 

Chemical  constants  of  atoms  and  molecules. 
A.  Maillard  (Ann.  OfF.  nat.  Comb,  liq.,  1936,  10, 
247 — 264;  Chem.  Zentr.,  1936,  ii,  2867)/ — Formulae 
for  the  consts.  ip  and  i *  (cf.  A.,  1930,  145)  are  given. 
Vais,  of  these  consts.  are  tabulated,  and  their  use  in 
homogeneous  and  heterogeneous  equilibrium  calcul¬ 
ations  is  described.  A.  J.  E.  W. 

Transfer  effect  in  liquid  He  II.  I.  The  transfer 
phenomena.  II.  Properties  of  the  transfer 
film.  J.  G.  Daunt  and  K.  Mendelssohn  (Proc. 
Roy.  Soc.,  1939,  A,  170,  423—439,  439—450;  cf.  A., 

1938,  I,  397,  566). — I.  The  experimental  arrange¬ 
ments  used  to  investigate  the  transfer  of  liquid  He  II 
are  described.  It  is  found  that  the  liquid  rises  as  a 
thin  film  on  the  surface  of  the  containing  vessel,  passes 
over  the  edge,  and  collects  at  the  lowest  available  level. 
The  rate  of  transfer  is  oc  the  width  of  the  connecting 
surface. 

II.  The  heat- conductivity  of  the  film  is  small ;  its 
thickness  is  about  3*5  X  10~6  cm.  The  rate  of  trans¬ 
fer  is  const,  from  1°  to  1*5°  k.  and  then  falls  to  zero 
at  2-2°  k.  G.  D.  P. 

Atomic  number  and  some  physical  properties 
of  elements.  L.  Rougeot  (Bull.  Soc.  chim.,  1939, 
[v],  6,  794 — 804 ;  cf.  A.,  1938,  392).— Relationships 
are  derived  expressing  the  p,  at.  vols.,  and  coeff.  of 
expansion  of  alkali  metals  in  terms  of  their  at.  no. 
(Z).  p  and  at.  vol.  relations  are  also  derived  for  the 
alkaline-earth  metals.  The  at,  parachors  and  en¬ 
tropies  of  the  inert  gases  and  of  halogens  can  also  be 
expressed  by  x  =  a  -f-  b  log  z,  where  a  and  b  are  consts. 
for  each  series.  Linear  relationships  are  also  derived 
for  the  effective  radii  of  normal  atoms.  J.  W.  S. 

Density  measurements  on  earth  metals.  H. 
Bommer  and  E.  Hohmann  (Z.  anorg.  Chem.,  1939, 
241,  268 — 272). — Vais,  for  p  have  been  determined  as 
follows:  Dy,  8*44;  Eu,  5*30;  Yb,  7*03;  Sm,  6-93. 
The  corresponding  vals.  of  the  at.  vol.  agree  with  the 
view'  (A.,  1937,  I,  257)  that  Dy  contains  tervalent 
ions,  Eu  and  Yb  bivalent  ions,  and  Sm  chiefly  ter¬ 
valent  with  some  bivalent  ions.  F.  J.  G. 
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Temperature  of  maximum  density  of  D20 
and  of  its  mixtures  with  H20.  E.  Swift,  jun.  (J. 
Amer.  Chem.  Soc.,  1939,  61,  1293— 1294).— Using  a 
pyknometric  method,  which  is  described,  the  temp,  of 
max.  p  of  D20  is  11*1  ±0*1°  for  two  samples  of  differ¬ 
ent  origin.  Data  for  five  D20-Ho0  mixtures  are  given. 

W.  R.  A. 

Density  of  single  crystals  of  cupric  acetate 
monohydrate.  S.  *S.  Sidhtj  and  J.  A.  Berger 
(J.  Chem.  Physics,  1939,  7,  322 — 323). — Vais,  for  p  of 
Cu(0Ac)2,H20  have  been  determined  at  21°,  23*5°, 
and  25°  by  a  pyknometer  method  and  are  >  recorded 
vals.  The  new  val.  at  21°  in  conjunction  with  X-ray 
data  on  the  vol.  of  the  elementary  cell  indicates  that 
there  are  8  mols.  per  unit  cell.  W.  R.  A. 

Density  and  transition  points  of  dotriacontane 
(dicetyl).  W.  E.  Seyer  and  W.  Morris  (J.  Amer. 
Chem.  Soc.,  1939,  61,  1114— 1117). — Pure  dicetyl  can 
be  prepared  from  cetyl  alcohol  provided  sufficient 
re  crystallisations  are  made.  Vais,  of  p  from  20° 
to  85°  have  been  determined  by  a  dilatometric  method 
and  indicate  the  existence  of  two  transition  points 
in  agreement  with  those  of  Piper  et  al.  (A.,  1932,  250). 
The  reported  transition  point  at  65*2 — 65-4°  (loc.  cit.) 
was  not  confirmed.  W.  It.  A. 

Vapour  pressure  of  xenon,  the  Lennard-Jones 
relation,  and  the  constancy  of  TejTk  for  the  rare 
gases.  K.  Clusius  and  K.  Weigand  (Z.  phvsikal. 
Chem.,  1939,  B,  43,  78). — Addendum  (cf.  A.,  1939,  I, 
190).  W.R.  A. 

Quasi-statistical  and  non-statistical  changes 
of  state.  T.  Ehrenfest-Afanassjewa  (Wis-  en 
natuurk.  Tijds.,  1936,  8,  29 — 34;  Chem.  Zentr.,  1936, 
ii,  1861). — The  use  and  thermodynamical  significance 
of  the  terms  “  quasi-  ”  and  “  non-statistical,”  which 
are  preferred  for  “  reversible  ”  and  “  non -reversible  ” 
changes  of  state,  are  discussed.  A.  J.  E.  W. 

Reversible  and  non-reversible  processes,  (a) 
J.  E.  Verschaffelt.  (b)  T.  Ehrenfest-Afanass- 
jewa  (Wis-  en  natuurk.  Tijds.,  1936,  8,  35 — 38,  38 — 
40;  Chem.  Zentr.,  1936,  ii,  1861;  cf.  preceding  ab¬ 
stract).  A.  J.  E.  W. 

Quantum-mechanical  calculation  of  the  second 
virial  coefficient  of  helium  at  low  temperatures. 
J.  de  Boer  and  A.  Michels  (Physica,  1939,  6,  409 — 
420;  cf.  A.,  1939,  I,  68). — The  interaction  energy 
between  two  He  atoms  already  obtained  is  used  in 
calculating  an  expression  for  B ,  giving  at  2*58°, 
3*10°,  4*22°  k.  vals.  -123,  -99*6,  -69*4  cm.3,  as 
compared  with  the  experimental  vals.  —117,  —96*7, 
—74*7  cm.3  of  Keesom  and  Kraak  (A.,  1935,  157). 
The  cross-section  for  scattering  of  He  on  He  is  calc. 

L.  J,  J. 

Coefficient  of  thermal  conductivity  of  liquids 
and  its  variation  with  temperature.  P.  Guareschi 
(R.  C.  Atti  Accad.  Lincei,  1939,  [vi],  29,  54 — 60; 
cf.  A.,  1938,  I,  445). — An  expression  similar  to  that 
previously  derived  for  the  thermal  conductivity  coeff. 
of  gases  is  found  to  hold  for  liquids.  0.  J.  W. 

Compressibility  coefficient  of  liquids.  P. 
Guareschi  (R.  C.  Atti  Accad.  Lincei,  1939,  [vi],  29, 
61 — 69;  cf.  A.,  1937,  I,  70). — The  previously  derived 
expression  for  the  compressibility  coeff.  of  solids  can 


be  extended  to  liquids,  and  applied  to  calculate  the 
collision  frequency  of  mols.  in  liquids.  0.  J.  W. 

Internal  pressure  in  a  liquid.  M.  E.  Soonawala 
(Indian  J.  Physics,  1939, 13,  31 — 41). — Mathematical. 
The  internal  pressure  in  H20  is  deduced  from  the 
equation  of  state  derived  from  thermodynamical 
considerations  under  certain  limiting  conditions. 
Calc.  vals.  of  the  compressibility  do  not  agree  with 
observed  vals.  W.  R.  A. 

Relationship  between  the  viscosity  of  a  liquid 
and  the  vapour  concentration.  G.  W.  Marks 
(J.  Physical  Chem.,  1939,  43,  549 — 559). — Based  on 
the  observed  linear  relation  between  the  log  of  the 
fluidity  (cf))  in  rhes  and  the  log  of  the  corresponding 
vapour  concn.  (G)  in  mols.  per  1.,  a  no.  of  empirical 
expressions  connecting  or  (f  with  v.p.  or  C  have  been 
derived.  Vals.  for  the  characteristic  consts.  <£0  and 
m  in  the  expression  =  (f>0Cm  have  been  calc,  for  52 
liquids.  Equations  expressing  the  variations  of 
<f>  or  p  with  temp,  have  also  been  derived. 

C.  R.  H, 

Molecular  interaction  in  monolayers .  Viscosity 
of  two-dimensional  liquids  and  plastic  solids. 
V.  Long-chain  fatty  acids.  E.  Boyd  and  W.  D. 
Harkins  (J.  Amer.  Chem.  Soc.,  1939,  61,  1188 — 
1195). — A  detailed  account  of  work  already  noted 
(cf.  A.,  1939,  I,  255).  W.  R.  A. 

Optical  determination  of  coefficient  of  diffusion 
in  a  mixture  of  mercury  vapour  and  hydrogen. 
J.  L.  Spier  (Physica,  1939,  6,  453 — 457).— The  val. 
0*53  sq.  cm.  per  sec.  for  Hg  in  H2  at  0°  and  760  mm. 
is  found  from  photographic  measurements  in  a  dis¬ 
charge  tube  containing  H2  at  50°  and  3  mm. 

L.  J.  J. 

Thermodynamics  of  gas  mixtures.  E.  Justi 
and  M.  Kohler  (Eeuerungstech.,  1939,  27,  5 — 9). — 
The  vol.  of  gas  mixtures  can  be  correctly  calc,  within 
the  range  of  moderately  high  pressures  for  which  the 
virial  equation  pV  =  RT  +  Bp  is  valid.  In  general 
the  vol.  of  a  gas  mixture  is  not  a  linear  but  a  quad¬ 
ratic  function  of  the  mixing  ratio.  Figures  are  given 
for  binary  mixtures.  The  calculation  of  the  vol.  of 
mixtures  of  >  two  components  can  be  reduced  to  that 
for  binary  mixtures.  Similar  formulas  are  developed 
for  the  pressure  of  actual  gas  mixtures ;  the  total 
pressure  may  be  >  or  <  the  sum  of  the  partial 
pressures.  The  additivity  of  the  coeff.  of  elasticity 
and  of  thermal  expansion,  and  the  liberation  of  heat 
of  mixing,  are  discussed.  R.  B.  C. 

Maximum  density  and  compressibility  of  salt 
solutions.  J.  H.  C.  Merckel  (Rec.  trav.  chim 
1939,  58,  465—470;  cf.  A.,  1935,  1318).— The  effect 
of  alkali  salts  on  the  compressibility,  K}  and  on  the 
temp,  of  max.  density,  Om**.,  of  H20  has  been  measured. 
Both  AOmas.  and  K  vary  linearly  with  the  lyotropic 
no.  of  the  anion  and  quadratically  with  that  of  the 
cation.  D.  E.  R. 

Density  of  aqueous  solutions  of  sodium 
hydroxide.  G.  Akerlof  and  G.  Kegeles  (J. 
Amer.  Chem.  Soc.,  1939,  61,  1027 — 1032). — The 
d  of  aq.  NaOH  (1 — 26m.)  has  been  determined  from 
0°  to  70°.  When  vals.  of  apparent  mol.  vol.  (<£)  are 
calc,  and  plotted  against  \/m.,  each  isothermal  curve 


364 


BRITISH  CHEMICAL  AND  PHYSIOLOGICAL  ABSTRACTS.— A.,  I. 


v  (a) 


shows  a  break.  The  break  moves  to  higher  concn. 
with  increasing  temp.  Equations  for  the  curves  on 
either  side  of  the  break  have  been  derived.  The 
partial  mol.  vol.  of  solvent  and  solute  have  been 
computed.  Tentative  explanations  of  the  breaks  are 
advanced.  W.  R.  A. 

Apparent  molar  ionic  volumes  in  aqueous 
solutions  of  strong  electrolytes.  G.  W.  Stewart 
(J.  Chem.  Physics,  1939,  7,  381). — The  variation  of 
the  apparent  mol.  ionic  vol.  <f>  of  197  strong  electro¬ 
lytes  with  concn.  (c)  has  been  studied.  The  Debye- 
Hiickel  linear  equation  =  <£0  +  &c0'5  (&  dependent 
on  at.  no.  and  valency  of  the  ions)  is  not  satisfied  by 
most  of  these  electrolytes.  Of  these,  6  show  anom¬ 
alous  variations  with  max.  or  min.,  4  have  a  linear 
relation  but  k  is  negative,  and  the  others  follow  the 
law  approx.  The  simple  electrostatic  theory  has 
therefore  omitted  important  factors,  of  which  one 
appears  to  be  the  variation  of  d  due  to  alteration  of  the 
structure  of  the  H20  with  concn.  W.  R.  A. 

Jahn-Teller  theorem  and  the  arrangement  of 
water  molecules  around  paramagnetic  ions  in 
aqueous  solutions.  K.  S.  Krishnan  (Nature, 
1939,  143,  600—601;  A.,  1937,  I,  552).— The  octa- 
hedra  of  H20  mols.  surrounding  the  cation  in  many  of 
the  salts  of  the  Fe  and  rare-earth  groups  are  inferred 
to  be  asymmetric,  the  degree  of  asymmetry  being 
determined  by  the  electronic  state  of  the  cation  in  the 
centre.  This  arrangement  appears  to  exist  even  in 
aq.  solutions  of  these  salts.  L.  S.  T. 

Viscosity  of  aqueous  solutions  of  strong 
electrolytes  of  high  ionic  valency.  E.  Asm  us 
(Ann.  Physik,  1938,  [v],  35,  1—22;  cf.  A.,  1938,  I, 
309). — The  variation  with  concn.  of  the  viscosity  of 
solutions  of  CuS04,  ZnS04,  MgS04,  CdS04,  MnS04, 
Cr2(S04)3,  Ca2Fe(CN)6,  and  Ca3[Fe(CN)6]2  has  been 
investigated.  Results  agree  with  Falkenhagen’s 
theory.  The  discrepancy  for  MgS04  (ibid,)  disappears 
when  measurements  are  continued  to  sufficiently  low 
concns.  The  regulation  of  the  period  of  temp, 
fluctuations  in  thermostats  is  discussed.  0.  D.  S. 

Volatility  of  salts  with  steam.  I.  I.  Iskoldski 
(J.  Appl.  Chem.  Russ.,  1939,  12,  17 — 25). — The 
gaseous  phase  over  aq.  solutions  is  H20  vapour  and 
air  containing  droplets  of  solution ;  the  droplets  have 
a  negative  or  positive  charge,  according  to  the  nature 
of  the  dissolved  salt.  The  significance  of  this  finding 
is  discussed,  with  respect  to  analytical  procedures 
involving  evaporation  of  solutions.  Electrofiltration 
of  steam  supplied  to  turbines  is  recommended,  with  a 
view  of  preventing  corrosion  of  the  blades.  R.  T. 

Physico-chemical  analysis  of  non-aqueous 
solutions.  III.  M.  A.  KiiOTSCHKO  and  O.  P. 
Tschanukvadze.  IV.  M.  A.  Klotschko  (Bull. 
Acad.  Sci.  U.R.S.S.,  1938,  Ser.  Chim.,  987 — 1002, 
1003—1013;  cf.  A.,  1937,  I,  607).— III.  The  com¬ 
pound  NH2Ph,2AcOH  is  suggested  by  max.  or  min. 
on  the  conductivity-,  tj-,  and  d-composition  curves 
at  low  temp.  It  decomposes  with  rise  of  temp, 
forming  non-conducting  substances. 

IV.  Measurements  of  conductivity,  7],  and  d  of 
the  system  KBr~ AlBr3-PhN 02  from  25°  to  90°  indicate 
that  K  is  present  in  a  complex  cation,  since  the  con¬ 


ductivity  of  the  electrolyte,  KBr,AlBr3,  is  similar  in 
the  presence  or  absence  of  org.  solvents  when  correction 
is  made  for  influence  of  tj,  and  diminishes  with  in¬ 
creasing  concn.  of  AlBr3,PhN02.  F.  H. 

Physico-chemical  analysis  diagrams  of  binary 
liquid  systems.  II.  M.  Ussanovitsch  (Bull. 
Acad.  Sci.  U.R.S.S.  1938,  Ser.  Chim.,  961—970).— 
Polemical  against  Klotschko  (A.*,  1937,  I,  356). 

F.  H. 

Electroconductivity  and  viscosity  diagrams 
and  temperature  coefficient  curves  of  these 
properties  for  binary  systems  of  components 
forming  chemical  compounds.  M.  A.  Klotschko 
(Bull..  Acad.  Sci.  U.R.S.S.,  1938,  S6r.  Chim.,  971— 
986). — In  binary  systems  forming  stable  chemical 
compounds,  the  min.  on  conductivity  isotherms  is 
related  to  the  max.  on  the  tj  isotherms,  the  composition 
of  the  compound  corresponding  with  the  max.  on  the 
conductivity-  and  the  7j-temp.  coeff.  curves.  When 
less  stable  compounds  are  formed,  the  less  is  the  dissoci¬ 
ation  of  the  compound,  the  closer  is  the  agreement  in 
the  composition  of  the  compound  indicated  by  the 
range  of  max.  of  conductivity-temp,  coeff.  and  of  r\- 
temp.  coeff.  curves.  Criticism  by  Ussanovitsch  (cf. 
preceding  abstract)  is  replied  to.  F.  H. 

System  nickel-zinc.  W.  Heike,  J.  Schramm, 
and  O.  Vaupel  (Metallwirts.,  1936,  15,  655—662; 
Chem.  Zentr.,  1936,  ii,  1606 — 1607). — Saturation  of 
the  a  mixed  crystals  is  reached  with  28 — 43%  of  Zn 
(room  temp. — 1040°).  The  peritectic  reaction  a  -f- 
melt  yields  p'  mixed  crystals  (body-centred  cubic) ; 
NiZn  is  not  produced  by  an  a  +  p'  reaction.  The 
P'-(a  p')  and  Px-(a  +  px)  phase  boundary  lies 

at  50%  Zn  (room  temp. — 975°),  and  the  y- 
(P'  +  y)  boundary  at  77%  Zn  (room  temp. — 675°). 
The  hexagonal  S-phase  has  a  narrow  mixed  crystal 
region.  A.  J.  E.  W. 

Equilibrium  diagram  of  iron-nickel  alloys. 
E.  A.  Owen  and  A.  H.  Sully  (Phil.  Mag.,  1939, 
vii],  27,  614 — 636). — The  positions  of  the  a  and  p 
boundaries  in  the  equilibrium  diagram  of  the  Fe-Ni 
system  of  alloys  have  been  determined  by  X-ray 
methods.  The  effect  of  heat-treatment  (up  to  800°) 
on  the  alloys  has  been  studied ;  spectra  at  high  temp, 
were  obtained,  using  a  new  fibre  camera.  With  the 
aid  of  the  new  equilibrium  diagram  a  tentative 
explanation  of  certain  experimental  data  is  given. 

W.  R.  A. 

X-Ray  study  of  iron-palladium  and  nickel- 
palladium  systems.  R.  Hultgren  and  C.  A. 
Zafffe  (Amer.  Inst.  Min.  Met.  Eng.,  Tech.  Publ. 
1047,  1939,  11  pp.;  Met.  Tech.,  1939,  6,  No.  3).— 
Ni  and  Pd  form  a  complete  series  of  solid  solutions  in 
which  no  compounds,  superlattices,  or  miscibility 
gaps  can  be  detected.  There  is  a  positive  deviation 
from  Vegard’s  law.  Pd  is  only  slightly  sol.  in  a-Fe 
but  forms  a  complete  series  of  solid  solutions  with 
y-Fe  with  a  large  positive  deviation  from  Vegard’s 
law.  An  intermediate  stage  in  the  decomp,  of  y-Fe 
containing  dissolved  Pd  was  found  and  compared 
with  the  martensite  transformation  (cf.  A.,  1938,  I, 
613).  R.  B.  C. 
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Structure  growth  in  iron-nickel-cobalt  alloys 
and  the  perminvar  problem.  S.  Kay  a  and  M. 
Nakayama  (Z.  Physik,  1939,  112,  420 — 429).- — Sp. 
heat-temp,  curves  have  been  determined  for  a  no. 
of  Ni-Fe  and  Ni-Fe-Co  alloys  over  the  range  100 — 
700°.  Variations  in  these  curves  and  in  the  magnetic 
properties  of  the  alloys  with  ageing  and  after  various 
heat-treatments  are  considered  in  relation  to  changes 
in  the  macro-cryst.  structure  of  the  metals. 

H.  C.  G. 

Solubility  and  heat  of  dissolution  of  ozone  in 
carbon  tetrachloride .  E.  Briner  and  E.  Perrottet 
(Helv.  Chim.  Acta,  1939,  22,  585— 587).— The  absorp¬ 
tion  coeffs.  of  03  in  CC14  at  0°  and  — 12°  are  2*8  and 
4-6,  respectively.  From  these  vals.  it  is  deduced  that 
the  heat  of  dissolution  of  03  in  CC14  is  5900  g.-cal.  per 
g.-mol.  J.  W.  S. 

Solubility  of  hydrogen  in  aluminium  and 
magnesium.  P.  Rontgen  and  H.  Winterhager 
(Aluminium,  1939,  21,  210— 213).— Only  a  small 
portion  of  the  H2  absorbed  by  A1  is  evolved  during 
heating,  but  successive  deformations  cause  the  liber¬ 
ation  of  increased  amounts  of  gas.  The  H2  evolution 
from  A1  has  been  studied  as  a  function  of  its  degree  of 
rolling.  It  is  concluded  that  the  absorption  of  H2 
by  A1  comprises  an  irreversible  absorption  occurring 
during  the  electrodeposition  of  the  metal,  and  a 
reversible  dissolution  which  occurs  only  in  the  molten 
metal  and  increases  with  rising  temp.  The  liberation 
of  this  gas  owing  to  supersaturation  gives  rise  both 
to  porosity  in  castings  and  to  the  formation  of  bubbles 
during  rolling.  The  solubility  of  H2  in  molten  Mg 
is  slightly  >  in  the  solid  and  also  increases  with 
rising  temp.  J.  W.  S. 

Solubility  of  quartz  and  silicates.  C.  C.  Lucas 
and  M.  E.  Dolan  (Canad.  med.  Assoc.  J.,  1939,  40, 
126 — 134). — H20,  salt  solutions,  urine,  and  blood 
serum  dissolved  small  amounts  of  Si02  from  quartz. 
The  apparent  solubility  of  quartz  was  usually 
its  real  solubility  because  of  impurities.  The  action 
of  H20  and  aq.  solutions  in  general  on  silicates  is  not 
one  of  simple  dissolution  but  of  differential  leaching; 
usually  base  is  removed,  leaving  a  residue  richer  in 
Si02.  R.  L.  N. 

Significance  of  the  cation  and  anion  in 
processes  of  solvation  and  dissolution  in  liquid 
ammonia.  B.  B.  Vassiliev,  M.  A.  Portnov,  and 
A.  M.  ShuravleV  (J.  Gen.  Chem.  Russ.,  1939,  9,  65 — 
68). — The  solubility  of  K  halides  in  liquid  NH3  rises 
with  increasing  anionic  radius.  That  of  alkaline-earth 
nitrates  rises  with  increasing  cationic  radius  at  >40°, 
whilst  at  <0°  the  reverse  is  the  case.  R.  T. 

Ageing  and  co-precipitation.  XXVI.  Co¬ 
precipitation  of  silver  chloride  with  colloidal 
and  flocculated  silver  bromide,  I.  M.  Kolthofe 
and  F.  T.  Eggertsen  (J.  Amer.  Chem.  Soe.,  1939, 
61,  1036 — 1040). — When  AgN03  is  added  to  a  mixture 
of  Br'  and  Cl'  ions  (KBr,  NaCl)  so  that  the  ppt. 
remains  in  colloidal  solution,  a  homogeneous  distri¬ 
bution  of  the  halides  is  found  between  solid  and  liquid 
phases.  When  AgN03  is  added  so  that  the  ppt.  is 
immediately  flocculated,  heterogeneous  mixed  crystals 
are  formed.  With  decreasing  speed  of  addition  of 


AgN03  the  distribution  approaches  the  expression  of 
Doerner  and  Hoskins  (cf.  A.,  1925,  i,  381)  but  does  not 
equal  it.  This  is  due  to  the  ageing  of  the  ppt.  during 
the  slow  pptn.,  with  the  tendency  to  formation  of 
homogeneous  mixed  crystals.  When  no  flocculation 
occurs,  the  speed  of  addition  and  the  amount  of  Ag 
added  do  not  affect  the  distribution,  which  becomes 
instantaneously  homogeneous.  The  speed  of  exchange 
between  the  colloidal  particles  and  the  solution  is  very 
great,  is  unaffected  by  ageing,  and  is  attributed  to 
great  thermal  mobility  of  the  Ag’  and  Br'  ions  in  the 
colloidal  particles  of  AgBr.  The  distribution  coeff.  of 
the  Br'  ion  between  solid  and  solution,  and  the 
co-pptn.  of  the  Cl7  ion  with  AgBr,  decrease  with  in¬ 
creasing  temp,  of  pptn.  W.  R.  A. 

Cation  exchange  in  clay  minerals. — See  B., 
1939,  604. 

Negative  diffusion  of  chloride  [ions].  U.  H. 
Puranen  (Suomen  Kem.,  1939,  12,  A,  69 — 70). — 
The  complete  diffusion  of  Cl'  from  old  ink  marks  into 
the  unmarked  paper,  leaving  the  marks  free  from  Cl' 
(Hees,  Arch.  Kriminol.,  1935,  96,  13;  1937,  101,  7), 
can  be  explained  by  the  Donnan  equilibria.  It  is  due 
to  the  mobility  of  H‘,  Na‘,  and  Cl',  and  the  relative 
immobility  of  S04".  M.  H.  M.  A. 

Adsorption  of  hydrogen  on  poisoned  nickel. 
II.  S.  Iuima  (Bull.  Inst.  Phys.  Chem.  Res.  Japan, 
1939, 18,  382 — 391). — The  adsorption  velocity  and  the 
amount  of  H  adsorbed  on  reduced  Ni  poisoned  with 
C2N2,  CO,  or  Hg  at  20°  have  been  determined.  The 
equation  for  the  velocity  of  adsorption  previously 
suggested  (A.,  1939,  I,  139)  holds  good  in  these  cases 
also,  but  the  adsorption  velocity  coeff.  decreases  as 
the  amount  of  poison  increases.  There  is  a  linear 
relationship  between  the  log  of  the  velocity  coeff.  and 
the  quantity  of  poison.  A  poison  combines  first  with 
those  parts  of  the  Ni  where  instantaneous  adsorption 
takes  place.  The  adsorption  velocity  curve  changes 
its  form  as  the  amount  of  poison  increases. 

A.  J.  M. 

Adsorption  of  nitrogen  on  reduced  nickel. 
S.  Iuima  (Rev.  Phys.  Chem.  Japan,  1939, 13,  42 — 48). 
— The  adsorption  of  N2  on  reduced  Ni  at  temp,  be¬ 
tween  —  183°  and  0°  has  been  studied.  Equilibrium 
is  attained  very  rapidly,  and  adsorption  and  desorption 
are  reversible.  The  amount  adsorbed  increases 
steadily  with  decreasing  temp.,  and  the  heat  of 
adsorption  calc,  from  the  curves  is  3500  g.-cal. 
Langmuir’s  equation  is  not  applicable;  at  the  higher 
temp.  Henry’s  law  holds,  and  at  the  lower  temp,  the 
Freundlich  equation.  The  adsorption  is  of  the  van 
der  Waals  type.  F.  J.  G. 

Carbon  as  adsorbent.  V.  SihVOnen  and  U. 
Hemming  (Suomen  Kem.,  1939,  12,  B,  11 — 14). — 
Activation  of  C  increases  the  no.  of  active  points  by 
disintegration  of  the  graphitic  structure,  but  only 
atoms  on  the  surface  of  the  graphite  layers  give 
reversible  adsorption.  Atoms  on  the  edges  give 
irreversible  adsorption  due  to  combination  of  the 
adsorbent  with  their  free  valencies.  With  graphite 
(I),  birch  charcoal  (II),  and  sugar  charcoal  (III),  the 
active  edges  of  which  are  permanently  deactivated 
by  pre-treatment  with  02,  the  mol.  heats  of  ad- 
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sorption  of  C02,  H2,  and  02  increase  in  the  order 
(I)  <  (III)  <  (II).  The  heat  of  absorption  of  C02 
decreases  with  increasing  absorption  on  (I)  on  (III), 
but  not  on  (II),  owing  to  its  fibrous  structure.  The 
speed  of  absorption  of  C02  on  (III)  is  unaffected  by 
addition  of  Ag  or  Fe203  and  depends  only  on  the  rate 
of  diffusion  of  the  gas  into  the  pores.  The  heat  of 
desorption  of  C02  from  (in)  increases  rapidly  with 
falling  temp,  due  to  capillary  condensation  at  low 
temp.,  but  with  (I)  or  Fe203  the  heat  of  desorption 
is  independent  of  temp.  M.  H.  M.  A. 

Sorption  of  phosphorus  trichloride  by  active 
charcoal.  K.  Ann,  M.  Kawabata,  and  T.  Takai 
(Bull.  Inst.  Phys.  Chem.  Res.  Japan,  1939,  18, 
356 — 367). — The  sorption  of  PC13  by  sugar  C  activated 
by  heating  at  900°  for  2  hr.  has  been  determined  by  a 
static  method.  The  sorption  isotherms,  determined 
at  20°,  30°,  and  50°  at  pressures  <  1  atm.,  agree  well 
with  a  =  the  vals.  of  x  and  n  being  22*945  and 
0*2255  at  20°,  16*260  and  0*2540  at  30°,  and  6*427  and 
0*3300  at  50°,  respectively  (a  =  amount  sorbed  in 
mg.  per  g.  of  C,  and  p  =  equilibrium  pressure  in  cm.). 
Empirical  equations  for  the  relation  between  the 
equilibrium  pressure  and  the  temp,  for  const,  amount 
sorbed  are  calc.  The  relation  between  the  amount 
sorbed  and  the  temp,  for  const,  pressure  is  of  the  form 
a  =  a0 — &G  (a0  —  amount  sorbed  at  0°).  The  general 
equation  connecting  a  (mg.),  p  (cm.),  and  0  (°o.)  is 
a  —  ao  ~~  (&  =  0*5735,  m  =  0*15825). 

A.  J.  M. 

Heats  of  adsorption  of  gases  on  oxides  of 
manganese  at  low  pressures  and  room  temper¬ 
ature.  W.  E.  Garner  and  T.  Ward  (J.C.S., 
1939,  857 — 864). — The  heats  of  adsorption  of  CO, 
C02,  H2,  and  02  on  Mn  oxides  at  various  stages  of 
oxidation  between  Mn304  and  Mn203  have  been  deter¬ 
mined.  With  all  four  gases,  the  area  of  surface 
available  for  adsorption  is  independent  of  the  degree 
of  oxidation,  but  the  heat  of  adsorption  on  partly 
reduced  surfaces  is  on  fully  reduced  or  fully  oxidised 
surfaces.  With  CO,  the  adsorption  is  followed  by  a 
slow  evolution  of  heat  and  the  saturated  surface  has 
an  increased  adsorptive  power  for  02.  A  mechanism 
is  suggested  whereby  van  der  Waals  adsorption  of  CO 
is  followed  by  the  formation  of  a  C03"  ion,  with  pro¬ 
duction  of  a  point  of  unsaturation  on  the  surface. 

E.  J.  G. 

Heat  of  adsorption  of  gases  on  chromium 
sesejuioxide  at  low  pressures  and  room  temper¬ 
atures.  D.  A.  Dowden  and  W.  E.  Garner  (J.C.S., 
1939,  S93 — 902). — The  heats  of  adsorption  at  18°  of 
CO,  C02,  H2,  and  02  on  oxidised  and  reduced  surfaces 
of  Cr203  have  been  determined.  The  adsorbing 
surface  of  the  reduced  substance  is  that  of  the 
oxidised  substance.  The  adsorption  of  CO  produces 
unsaturation  of  the  surface  (of.  preceding  abstract) 
which  results  in  an  increased  adsorptive  capacity  for 
02.  H2  is  very  firmly  held  by  the  oxidised  material, 
but  it  does  not  produce  unsaturation  of  the  surface 
and  this  can  be  interpreted  by  means  of  a  mechanism 
involving  the  production  of  adjacent  pairs  of  OH 
groups  with  adjacent  pairs  of  unsaturated  points 
the  unsaturation  of  which  can  disappear  with  evolution 
of  heat.  The  results  are  compared  with  those  of 


Garner  and  Veal  for  adsorption  on  Zn0,Cr203  (A., 
1935,1457).  F.J.  G. 

Adsorption  of  ethyl  iodide  on  a  plane  surface 
of  iron  at  20°.  (Miss)  M.  H,  Armbruster  and  J.  B. 
Austin  (J.  Amer.  Chem.  Soc.,  1939,  61,  1117 — 1123). 
— The  adsorption  of  EtI  on  a  plane  surface  of  cold- 
rolled  steel  after  degreasing  (i),  and  after  degreasing 
and  subsequent  reduction  in  H2  at  450°  (ii),  has  been 
measured  from  10~6  to  1  mm.  pressure  at  20°.  The 
adsorption  isotherms  follow  the  Langmuir  and  the 
Palmer  relations  for  middle  pressures  only ;  the 
pressure  range  valid  for  (i)  is  >  for  (ii).  Force- 
area  curves  for  the  2  surfaces  are  different :  that  for 

(i)  resembles  the  curves  for  insol.  films  on  H20  with  a 
break  at  ~30  sq.  a.  per  mol.,  whilst  that  for  (ii) 
shows  no  break.  On  (i)  the  intermol.  forces  are  prob¬ 
ably  predominantly  the  van  der  Waals  type,  wiiilst 
on  (ii)  dipole  repulsion  seems  to  be  the  prime  factor. 
The  mol.  heats  of  adsorption  are  :  (i),  12,200  g.-cal. ; 

(ii) ,  11,800  g.-cal.  The  bearing  of  the  results  on  the 

action  of  inhibitors  is  discussed.  W.  R.  A. 

Adsorption  on heteropolar  surfaces.  A.  Clark 
and  B.  D.  Thomas  (J.  Physical  Chem.,  1939,  43,  579 
— 588). — The  heats  of  wetting  of  CaF2  and  PbS04 
by  H20,  MeOH,  EtOH,  Pr'OH,  BuQOH,  and  Pr^OH 
are  zero.  It  is  possible  that  the  salts  form  hydrates 
or  alcoholates  which  prevent  further  adsorption  of 
liquid.  The  heats  of  wetting  of  Si02  gel  and  BaS04 
decrease  in  ascending  the  homologous  series  of  al¬ 
cohols.  A  general  theory  of  adsorption  of  dipoles  on 
heteropolar  surfaces  is  presented.  C.  R.  H. 

Adsorption  of  complex  ammonia  ions  on  silica 
gel.  G.  W.  Smith  (J.  Physical  Chem.,  1939,  43, 
637- — 646). — The  adsorption  isotherms  for  complex 
ammines  of  Ag,  Ni,  Cu,  and  Zn  and  mixtures  thereof 
on  Si02  gel  have  been  determined.  Adsorption  de¬ 
creases  in  the  order  Zn  >  Cu  Ni  >  Ag.  The 
Freundlich  isotherm  is  applicable.  The  adsorption 
of  each  component  of  a  mixture  depends  on  the 
adsorption  characteristics  of  the  other  components, 
i.e .,  it  is  decreased  in  presence  of  highly  adsorbable 
ions.  Knowledge  of  these  characteristics  enables  the 
behaviour  of  any  mixture  to  be  predicted  writh  fair 
accuracy.  C.  R.  H. 

Electrolyte  adsorption  and  activity  coefficient. 
I.  Adsorption  of  acids  on  charcoal.  W.  Ostavald 
(Kolloid-Z.,  1939,  87,  128 — 149). — Examination  of 
published  data  for  the  adsorption  of  aq.  acids  on 
charcoal  reveals  a  simple  relation  between  the  activ¬ 
ity  coeff.  (/)  of  the  solution  of  equilibrium  and  that 
of  the  adsorbed  solution  in  the  case  of  strong  acids. 
If  c  denotes  initial  mol.  concn.,  and  c  —  x  the  concn. 
at  equilibrium,  the  expression/*  =  af*ix  -f-  5,  in  which 
a  and  b  are  const.,  is  valid  for  HC1  and  H2S04  over  the 
ranges  0*005 — 1*5m.  and  0*004 — 0*45m.,  respectively, 
and  at  different  temp,  between  0  and  85°.  If  /+ 
instead  of  f±  vals.  are  used,  a  and  b  are  the  same  for 
HC1  as  for  H2S04.  The  relation  does  not  hold  for 
weak  acids.  In  some  cases  departure  from  linearity 
occurs  at  extreme  concn.  vals.,  and  for  such  cafees  a 
more  general  formula  wdth  three  consts.  is  given. 

F.  L.  U. 
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Combination  of  electrophoretic  and  chromato¬ 
graphic  adsorption  methods.  H.  H.  Strain  (J. 
Amer.  Chem.  Soc.,  1939,  61,  1292 — 1293). — Resolu¬ 
tion  of  mixtures  of  H20-sol.  compounds  on  Tswett 
adsorption  columns  is  facilitated  by  application  of  an 
electrical  potential  to  the  ends  of  the  columns.  The 
combination  of  the  chromatographic  and  electrophor¬ 
etic  methods  enhances  and  extends  the  utility  of 
both  for  the  isolation  of  pure  substances  from  mix¬ 
tures.  Operational  details  for  the  separation  and 
isolation  of  coloured  substances  using  the  electro¬ 
phoretic  adsorption  column  are  given.  W.  R.  A. 

Oxide  films  on  metals.  I.  P.  D.  Dankov  and 
N.  A.  ScHiscHAKoy  (Bull.  Acad.  Sci.  U.R.S.S.,  1938, 
S6r.  Chim.,  1225 — 1248). — Electron  diffraction  study 
of  oxide  films  on  Fe  shows  that  above  200°  the  film 
is  a  mixture  of  crystals  of  y-Fe2Oa  and  Fe304  and 
that  at  '-'-'350°  the  crystals  orient  themselves  in  relation 
to  the  metal  surface.  When  02  penetrates  into  the 
metal  lattice  there  is  only  a  min.  change  in  the  form 
and  parameters  of  the  initial  lattice,  and  the  cryst. 
structure  of  the  oxide  forming  on  the  surface  is  there¬ 
fore  similar  to  that  of  the  metal.  In  this  respect  Fe 
behaves  similarly  to  Al,  Cr,  Zn,  Ni,  Cu,  and  Mg.  When 
marked  differences  occur  in  the  form  or  parameters  of 
the  metal  lattice  and  its  normal  oxide,  surface  oxid¬ 
ation  leads  to  the  formation  of  new  unstable  forms 
of  the  oxide.  F.  H. 

Higher-order  transformations  in  unimolecular 
layers.  D.  Dervtchian  and  M.  Joly  (Compt. 
rend.,  1939,  208,  1488—1489;  cf.  A„  1938,  I,  190).— 
The  area  per  mol.  corresponding  with  an  ordinary 
phase  transformation  (cf.  A.,  1938, 1,  27)  in  a  unimol. 
layer  also  corresponds  with  a  higher-order  discontin¬ 
uity  in  a  phase  existing  in  a  higher- temp,  region. 
Higher-order  discontinuities  are  characterised  by 
anomalies  in  the  variation  of  7}  and  the  apparent 
electric  moment  in  the  film,  and  they  are  often  re¬ 
lated  to  the  steric  properties  of  the  C  chains  in  the 
mols.  Their  occurrence  in  fatty  add  and  trigly¬ 
ceride  layers  for  areas  of  19*5,  20*5,  22,  23*5,  24*5 — 27, 
and  38  sq.  a.  per  C  chain  is  discussed.  A.  J.  E.  W. 

Pressure-area  relations  of  fatty  acid  and 
alcohol  monolayers.  G.  C.  Nutting  and  W.  D. 
Harkins  (J.  Amer.  Chem.  Soc.,  1939,  61,  1180 — 
1187). — Pressure-area  relations  have  been  determined 
for  monolayers  of  7  fatty  acids  (14 — 20  C  atoms  per 
mol.)  at  25°,  and  of  5  alcohols  (14 — 18  C  per  mol.) 
at  20°,  on  0*01n-H2S04.  The  expanded  films  of 
myristic  and  pentadecoic  acids  show  (i)  great  and 
rapidly- changing  compressibility,  both  above  and 
below  the  kink  point,  (ii)  large  areas  at  zero  pressure, 
and  (iii)  perfect  coincidence  of  the  curves  below  the 
ldnk  point  of  pentadecoic  acid.  The  mol.  area  in  the. 
condensed  liquid  acid  films  decreases  with  the  length 
of  the  hydrocarbon  chain.  The  limiting  areas  at 
zero  film  pressure  (F0)  for  the  acids  (17—20  C)  are 
24*59,  24*41,  24*00,  and  23*64  sq.  a.,  respectively.  The 
van  der  Waals  energy,  therefore,  increases  with  chain 
length,  and  draws  the  mols.  closer  as  intermol.  attrac¬ 
tion  increases.  In  the  solid  plastic  state  the  chains 
are  so  closely  packed  that  the  corresponding  effect  is 
small.  F0  for  the  alcohols  at  20°  is  almost  const,  at 
21*9  sq.  a.  for  the  hydrocarbon  chains  14 — 18  C.  The 


areas  of  the  liquid  monolayers  at  higher  pressures  are 
thus  determined  by  the  compressibility  of  the  films. 
The  pressure  of  the  transition  point,  liquid  ->  plastic 
solid,  increases  from  6*2  for  14  C  to  12*2  dynes  per 
cm.  for  18  C  in  the  alcohols  at  20° ;  the  corresponding 
change  for  the  acids  at  25°  is  from  21  (15  C)  to  20 
dynes  per  cm.  (19  C).  W.  R.  A. 

Built-up  films  of  unsaturated  and  substituted 
long-chain  compounds.  A.  E.  Alexander  (J.C.S., 
1939,  777 — 781). — Built-up  multilayers  of  a  no.  of 
long-chain  compounds,  viz.,  cis-  and  £nms-unsatur- 
ated  acids,  a-substituted  acids,  and  C6H6  derivatives, 
have  been  studied,  and  the  optical  thickness  per  layer 
compared  with  the  Y-ray  spacing.  The  bromination 
of  the  multilayer  of  a  C6H6  derivative  was  successful, 
but  the  multilayers  of  the  Ca  salts  of  unsaturated 
acids  were  completelv  disrupted  by  Br  vapour. 

F.  J.  G. 

Molecular  interaction  in  monolayers.  Associ¬ 
ation  between  amines  and  organic  acids.  E.  G. 
Cockbain  and  J.  H.  Schulman  (Trans.  Faraday  Soc., 
1939,  35,  716—727;  cf.  A.,  1939, 1,  256).— Reactivi- 
ties  of  org.  acids  present  in  the  solution  underlying 
monolayers  of  Me*[CH2]17*NH2  have  been  determined 
by  comparing  the  concns.  at  which  they  affect  the 
surface  pressures  (F)  and  surface  potentials  of  the 
films.  Acids  containing  few  acidic  groups  and  a 
small  non-polar  residue  react  weakly  and  are  readily 
displaced  by  increasing  F,  forming  then  an  adsorbed 
kyer  which  increases  the  stability  of  the  amine  film. 
Substances  like  tannic  acid  or  purpurogallin,  containing 
numerous  acidic  groups,  are  strongly  adsorbed  and 
impart  to  the  amine  film  a  rigid  structure  which 
collapses  in  compression.  The  adsorption  is  sensitive 
to  pa.  The  various  types  of  interaction  between 
monolayers  and  underhung  solutes  are  discussed. 

F.  L.  U. 

Interaction  between  adsorbed  substances  of 
simple  constitution,  and  insoluble  monolayers. 
N.  K.  Adah,  F.  A.  Askew,  and  K.  G.  A.  Pankhurst 
(Proc.  Roy.  Soc.,  1939,  A,  170,  485— -500).— The 
changes  of  surface  pressure  and  potential  which  occur 
when  monolayers  are  formed  on  solutions  of  BuaOH, 
PrC02H,  and  PhOH  of  varying  concn.  are  investig¬ 
ated.  At  low  surface  pressures  penetration  of  the 
film  takes  place,  turning  a  normally  coherent  film  into 
a  vapour-expanded  or  gaseous  one.  When  the  film 
is  compressed  penetration  diminishes  or  ceases. 

G.  D.  P. 

Films  at  the  liquid/liquid  interface.  I.  Experi¬ 
mental.  A.  E.  Alexander  and  T.  Teorell  (Trans. 
Faraday  Soc.,  1939,  35,  727— 737).— The  ring  method 
is  the  most  satisfactory  for  the  study  of  films  at  a 
liquid-liquid  interface.  Procedure  is  described  in 
detail.  Experimental  F-A  (force-area)  curves  for 
gliadin,  serum-albumin,  lecithin,  lysolecithin,  and 
Na  cetyl  sulphate  at  the  C6H6— H20  interface  fit  an 
equation  of  the  type  (F  —  Fq)(A  —  A0)  =  const. 
Transition  from  the  air-H20  to  the  oil-H20  interface 
almost  removes  the  F0  term  but  has  little  effect  on 
A0 .  At  low  pressures  all  the  films  are  much  more 
expanded  than  at  the  air-H20  interface,  but  approxi¬ 
mate  to  the  vals.  for  the  latter  at  high  pressures. 

F.  L.  U. 
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Motion  of  molecules  at  phase  boundaries. 
H.  Blood  (Tids.  Kjcmi,  1939,19,  53— 57).— A  review. 

M.  H.  M.  A. 

Surface  tension  of  saponin  solutions.  A. 
Boutakic  and  (Mlle.)  P.  Berthier  (Bull.  Soc.  chim., 
1939,  [v],  6,  804 — 811). — The  effects  of  concn.  and 
time  of  keeping  on  the  surface  tension  (y)  of  saponin 
solutions  have  been  investigated.  The  presence  of 
electrolytes  generally  increases  the  lowering  of  y 
produced  by  the  saponin,  the  effect  being  the  greater 
the  lower  is  the  valency  of  the  cation  present.  ThCl4, 
however,  causes  an  increase  in  the  y  of  saponin  solu¬ 
tions.  The  reduction  of  y  produced  by  saponin  passes 
through  a  max.  at  pn  3—4,  but  its  val.  depends  con¬ 
siderably  on  the  nature  of  the  buffer  solutions  used. 

J.W.S. 

Surface  activity.  II.  Geometrical  isomerides. 
A.  Giacalone  (Gazzetta,  1939,  69,  198;  cf.  A., 
1939,  I,  317). — The  surface  activity  of  fumaric  acid 
is  >  that  of  maleic  acid,  whereas  the  activity  of  citra- 
conic  acid  is  >  that  of  mesaconic  acid.  The  geo¬ 
metrical  arrangement  of  the  surface-active  mols.  in 
the  II20  surface  is  discussed.  0.  J.  W. 

Effect  of  electrolytes  upon  the  interfacial 
tension  between  water  and  dekalin  (trans- 
decahydronaphthalene).  W.  L.  Guest  and 
W.  C.  M.  Lewis  (Proc.  Roy.  Soc.,  1939,  A,  170, 
501 — 513). — The  interfacial  tension  (y)  was  deter¬ 
mined  by  the  drop-vol.  method.  The  effect  of  varving 
concn.  of  KC1,  LiCl,  BaCl2,  LaCl3,  A1C13,  KI,  KCNS, 
Lil,  and  LiCNS  in  H20  solution  was  measured, 
y  falls  with  increasing  concn.  of  the  last  four  salts; 
no  theoretical  explanation  of  this  behaviour  is  avail¬ 
able.  The  y-concn.  curves  for  dil.  LiCl  and  LaCl3 
exhibit  min.  followed  by  a  rise  of  y  above  the  val.  for 
a  H20-dekalin  interface.  A  theoretical  explanation 
of  the  min.  is  given.  G.  D.  P. 

Surface  energy  of  mixtures  of  finely  divided 
carbon  and  paraffin.  R.  S.  Bradley  (J.  Physical 
Chem.,  1939,  43,  663 — 669). — The  surface  tension  of 
mixtures  of  lamp-black  (d  1  *66,  mean  radius  of  part¬ 
icles  4 •5  x  10~G  cm.)  and  paraffin  has  been  measured 
at  21°.  The  large  increase  in  surface  energy  which 
occurs  is  discussed  on  the  basis  of  the  author’s  theory 
for  the  cohesive  forces  between  solid  particles. 

C.  R.  H. 

Critical  considerations  on  the  wetting  of 
capillaries  by  liquids.  I.  R.  Loman  (Chem. 
Weekblad,  1939,  36,  337 — 341). — The  theory  that  the 
direct  source  of  the  rise  in  a  capillary  is  the  adhesion 
tension  is  adversely  criticised  both  from  the  combined 
vectorial  balance  and  Laplace  viewpoint  and  also 
from  considerations  of  surface  energy.  The  non¬ 
spreading  property  of  oleic  acid  and  its  low  capillary 
rise  in  contrast  with  non-polar  liquids  arc  explained 
on  the  hypothesis  that  the  mols.  are  attached  to  the 
solid  surface  by  the  polar  group.  S.  C. 

Quantitative  transfer  of  aqueous  solutions. 
R.  Ballentine  (Science,  1939,  89,  301 — 302). — 
Non-wcttable  surfaces  on  glass  are  prepared  by  treat¬ 
ment  with  0*25 -saturated  Fem  stearate  (I)  in  CflH6, 
draining,  and  allowing  the  solvent  to  evaporate. 
The  thin  coating  of  (I)  thus  obtained  is  preferable  to 
one  of  paraffin,  and  is  unattacked  by  OTn-HCI,  0*1n- 


NaOH,  saturated  NaCl,  light  petroleum,  CHC13, 
and  Et20  after  30  min.  exposure.  It  does  not  absorb 
methylene-blue  or  interfere  with  respiration  or  dye- 
reduction  systems.  It  can  advantageously  replace 
paraffin  in  coating  micro-capillaries.  L.  S.  T. 

Determination  of  pore  size  of  [porous]  ceramic 
and  glass  filters  with  air-liquid  and  liquid- 
liquid  systems.  R.  Schnurmann  (Kolloid-Z., 
1939,  87,  127 — 128). — Some  inferences  drawn  by 
Knoll  (A.,  1939,  1,  140)  are  criticised.  F.  L.  U. 

Nature  of  foam.  V.  Phase  inversion  and  foam 
formation  in  an  emulsion  of  acetic  acid,  benzene, 
and  water.  T.  Sasaki  (Bull.  Chem.  Soc.  Japan, 
1939,  14,  107 — -114). — The  heterogeneous  region  of 
this  system  can  be  divided  according  to  the  type  of 
emulsion  produced  by  two  different  methods  of  shak¬ 
ing.  The  first  region  produces  H20-in-oil  and  the 
second  oil-in-H20  emulsions  whilst  the  third  may  give 
both  and  may  be  foamy  or  non-foamy  according  to  the 
method  of  shaking.  These  differences  have  been 
studied  and  are  discussed  in  detail.  T.  H.  G. 


Colloid  chemical  investigations  of  three- 
component  liquid  systems.  III.  Emulsification 
of  systems  in  which  both  liquid  phases  have  the 
same  specific  gravity.  N.  Sata  and  H.  Okuyama 
(Bull.  Chem.  Soc.  Japan,  1939,  14,  135 — 139). — 
The  vals.  of  73  for  the  aq.  and  non-aq.  layers  and  the 
interfacial  tensions  y  have  been  measured  for  certain 
systems.  They  are  :  1*00,  0*75,  and  36*6,  respectively, 
for  the  system  H20-C6H6-CCl4 ;  1*09,  2*03,  and  11*4 
for  H20-Mo-C5Hia-OH-CHCl3;  1*29,  2*76,  and  3*6 
for  H20-Me0H-C6H6  (no  units  are  recorded).  The 
rates  of  emulsification  and  coagulation  depend  on  the 
relative  amounts  of  the  two  phases  present.  With 
approx,  equal  amounts  emulsification  is  very  easy 
in  all  cases  whilst  the  rate  of  coagulation  increases  with 
y'.  With  only  a  small  amount  of  one  phase  emulsi¬ 
fication  is  much  more  difficult  and  supersonic  waves 
have  been  used.  It  is  found  that  the  resulting  dis¬ 
persions  are  very  fine  and  their  stability  increases  with 
y'.  T.  H.  G. 

Formation  and  stability  of  emulsions. — See 
B.,  1939,  626. 


Ultramicroscopy  in  optically  anisotropic 
crystals.  H.  Ekstein  (Bull.  Soc.  Fran9.  Min., 
1938,  61,  284 — 290). — Theoretical.  L.  S.  T. 

Depolarisation  of  light  by  coarse  suspensions. 
A.  Boutaric  and  (Mlle.)  J.  Breton  (J.  Phys. 
Radium,  1939,  [vii],  10,  176 — ISO). — The  depolaris¬ 
ation  produced  when  polarised  light  is  passed  through 
coarse  suspensions  (the  Procopiu  phenomenon)  has 
been  studied  with  suspensions  of  bentonite,  starch, 
albumin,  gelatin,  gum  arabic,  cellulose,  amber,  NaCl, 
C,  and  an  emulsion  of  (LH6  in  H20.  A  notable  de¬ 
polarisation  is  observed  for  all  except  suspensions  of 
opaque  particles  ( e.g .,  C),  and  the  coeff.  of  depolaris¬ 
ation  is  the  product  of  the  concn.  of  the  suspension 
and  the  thickness  of  the  column.  The  suspended 
particles  need  not  necessarily  be  birefringent ;  de¬ 
polarisation  is  manifest  with  non-absorbing  particles 
when  their  optical  density  reaches  a  crit.  val. 

W.  R.  A. 
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Disperse  structure  and  contamination  of  solid 
systems.  D.  Balarev  (Kolloid-Beih.,  1939,  50, 
1 — 234). — A  monograph.  F.  J.  G. 

Viscosity  of  colloids.  I  Anomalous  viscosity 
of  dilute  suspensions  of  rigid  anisometric 
particles.  J.  R.  Robinson  (Proc.  Roy.  Soe.,  1939, 
A,  170,  519 — 550). — Experiments  were  carried  out 
on  dil.  suspensions  of  tobacco  mosaic  virus  protein 
and  of  mercurisulphosalicylic  acid.  Simultaneous 
measurement  of  the  optical  double  refraction  and  the 
viscous  behaviour  of  the  suspensions  shows  that  the 
particles  become  more  oriented  with  increasing 
rates  of  shear.  As  the  rate  of  shear  increases  the 
viscosity  falls  to  that  of  the  solvent.  The  overall 
viscosity  exceeds  that  of  the  solvent  because  energy 
is  dissipated  by  the  disturbance  of  the  field  of  flow 
of  the  solvent  by  the  precessional.  motion  which  it 
imposes  on  the  particles.  The  nature  of  the  anom¬ 
alous  viscosity  is  discussed.  G.  D.  P, 

Calculation  of  approximate  particle  sizes  in 
stratified  alumina  hydrosols.  M.  A.  Miller  (J. 
Physical  Chem.,  1939,  43,  631 — 636). — Calculations 
based  on  the  rate  of  stratification  give  results  of  the 
correct  order  of  magnitude.  The  application  of 
Stokes*  law  and  the  equations  of  Perrin  and  of  Od6n 
concerning  colloidal  suspensions  to  stratifying  systems 
is  discussed.  C.  R.  H. 

New  magnetic-optical  reaction.  Q.  Majorana 
(R.  C.  Atti  Accad.  Lincei,  1939,  [vi],  29,  11 — 14). — 
The  light  absorption  of  Fe(0H)3  sols  in  a  magnetic 
field  has  been  studied  by  a  photo-electric  method. 
Variations  in  the  light  absorption,  which  are  probably 
related  to  the  degree  of  orientation  or  deformation  of 
the  colloidal  particles,  are  observed  with  different 
directions  of  the  light  beam  relatively  to  the  direction 
of  the  magnetic  field.  0.  J.  W. 

Diffusion  of  long-chain  sulphonic  acids.  E.  L. 
McBain  (Proc.  Roy.  Soc.,  1939,  A,  170,  415 — 423). — 
The  diffusion  coefL  of  the  soap-like  long-chain  acids, 
C30  to  C34,  exhibits  a  sharp  min.  in  dil.  solutions 
followed  by  a  rise  to  a  higher  val.  as  the  concn. 
increases.  The  results  are  interpreted  as  indicating 
the  presence  of  both  a  neutral  micelle  and  an  ionic 
micelle.  G.  D.  P. 

Peptisation  and  complex  formation  in  non- 
aqueous  soap  solutions.  A.  S.  C.  Lawrence 
(Trans.  Faraday  Soc.,  1939,  35,  702 — 706;  cf.  A., 
1938,  I,  356). — The  gelation  temp,  of  Nujol  solutions 
of  Na  and  Ca  stearates  is  lowered  by  addition  of  fatty 
acids,  H20,  phenols,  and  alcohols,  the  effect  decreasing 
in  this  order.  The  peptising  action  is  due  to  fatty 
acid  (HFa),  whether  added  as  such  or  liberated  by 
another  substance.  Evidence  for  the  existence  of 
complexes  of  both  soaps  with  HFa  is  presented. 

F.  L.  U. 

Effect  of  ultrasonic  waves  on  colloid  pheno¬ 
mena.  VI.  Influence  on  rotatory  power  of 
high-molecular  colloidal  substances.  I.  Gelatin 
solutions.  N.  Sata  (Kolloid-Z.,  1939,  87,  186 — 
190;  eft  A.,  1939,  I,  142). — Ultrasonic  waves  produce 
in  0-75%  gelatin  sols  (1)  a  rapid  decrease  in  the  initial 
rotation  which  is  recovered  on  keeping,  and  (2)  a 
slower  irreversible  decrease.  Uninterrupted  irradi¬ 


ation  causes  the  equilibrium  val.  of  the  rotation  to  fall 
to  a  min.  const,  val.  in  11 — 12  days.  The  first  effect 
is  attributed  to  a  reversible  dehydration,  and  the 
second  to  depolymerisation.  Long-continued  irradi¬ 
ation  produces  chemical  changes  accompanied  by 
darkening,  turbidity,  and  a  large  decrease  in  viscosity. 

F.  L.  U. ' 

Silica  gels  from  various  acids.  Effect  of 
concentration  and  mixtures  on  setting  time. 
H.  L.  Davis  and  K.  D.  Hay  (J.  Amer.  Chem.  Soc., 
1939,  61, 1020 — 1023). — Si02  gels,  produced  by  mixing 
Na^SiOa  with  varying  concns.  of  HC1,  H2S04,  H3P04, 
and  AcOH,  set  in  a  min.  time  when  the  final  system  is 
at  pn  8.  Deviations  from  pH  8  (acid  and  alkaline 
sides)  cause  a  sharp  rise  in  the  setting  time  t ,  except 
with  the  weaker  acids  where  a  buffer  action  is  probably 
partly  responsible  for  their  lesser  peptisation.  A 
small  excess  of  HC1  causes  t  to  rise  sharply  to  a  max. 
For  the  mixtures  H2S04-HC1  and  H2S04-Ac0H,  the 
total  acid  normality  being  const.,  t  is  not  a  linear 
function  of  the  composition  of  the  mixtures.  By 
addition  to  Na2Si03  of  acid  of  increasing  concn.  the 
following  types  of  systems  are  produced :  stable 
alkaline  negative  Si02  sols,  rapidly  setting  gels,  stable 
acid  positive  Si02  sols,  and  finally  a  second  series  of 
gels  in  cone,  acid  systems.  W.  R.  A. 

Dextrin  and  starch  sols  charged  with  phos¬ 
phoric,  sulphuric,  and  organic  acid  groups. 

J.  Szper  and  S.  Szper  (Trans.  Faraday  Soc.,  1939,  35, 

667 — 674). — The  prep,  of  sols  of  starch  and  dextrin 
containing  onty  one  of  the  ionogenic  groups  *PO(OH)2, 
•S03H,  and  ‘C02H  is  described,  and  analytical  and 
electrochemical  data  are  recorded.  Autoclaving  the 
original  sols  at  120°  leads  to  loss  of  H3P04  and  to 
lactonisation  of  org.  acid  groups.  F.  L.  U. 

Behaviour  of  cellulose  in  alkaline  solutions. — 
See  B.,  1939,  587. 

Nitrocellulose  sols. — See  B.,  1939,  585. 

Ageing  of  cellulose  nitrate  in  various  media. 

K.  Kanamaru  (Kolloid-Z.,  1939,  87,  191—194).— 
When  specimens  of  cellulose  nitrate  of  13*1,  12*8,  and 
12*6%  N  content  are  aged  for  periods  up  to  500  days 
in  contact  with  air,  CC14,  light  petroleum,  CflH6,  EtOH, 
and  H20,  the  viscosities  of  their  1%  solutions  in 
COMe2  show  very  little  change  for  the  non-polar  media 
but  considerable  change  for  the  polar.  Measurement 
of  the  X-ray  diagrams  confirms  the  view  that  the  polar 
liquids  cause  or  permit  a  partial  change  from  parallel 
to  random  orientation  of  the  micelles.  F.  L.  U. 

Diffusion  constants  of  proteins.  A.  Polson 

(Kolloid-Z.,  1939,  87,  149— 181).— Diffusion  consts. 

(D)  of  32  proteins,  representing  albumins,  globulins, 

gliadins,  haemoproteins,  and  enzymes,  have  been 

determined  by  Lamm’s  method  (A.,  1929,  129). 

Preps,  are  described.  Mol.  wts.  calc,  from  D  agree 

well  with  those  obtained  with  the  ultracentrifuge. 

Sp.  vols.  and  sedimentation  conets,  are  calc.  Change 

of  D  with  concn.  is  most  marked  with  proteins  having 

the  lowest  mol.  wt.,  decreasing  as  the  latter  increases ; 

for  proteins  having  mol.  wts.  ~106  D  is  independent 

of  concn.  F.  L.  U. 

% 

Genetic  formation  of  materials.  XI.  Material 
formation  in  a  gaseous  medium.  V.  Kohl- 
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schutter  and  K.  Durrenmatt  (Helv.  Chiin.  Acta, 
1939,  22,  457—477;  cf.  A.,  1939,  I,  260,  271).— The 
formation  of  solid  particles  in  a  gaseous  medium  is 
discussed  with  particular  reference  to  I,  Zn,  and  Cd. 
The  effects  of  the  pressure  and  nature  of  the  gas 
medium  and  of  the  material  of  the  containing  vessel  on 
the  cryst.  forms  produced  have  been  investigated. 

J.  W.  S. 

Progressive  change  of  colloidal  solutions 
during  flocculation.  A.  Boutaric  and  C.  Sarac 
(Rev.  Fac.  Sci.  Istanbul,  1939,  4,  13 — 21). — The 
absorption  coeff.  (a)  of  a  lyophobic  sol  undergoing 
slow  coagulation,  for  light  of  a  given  kind,  increases 
with  time  to  a  const,  val.  which  corresponds  with  the 
completion  of  the  action  of  the  electrolyte,  provided 
the  liquid  remains  undisturbed.  Stirring  then  pro¬ 
duces  immediate  pptn.  If  the  times  (J)  needed  for  the 
attainment  of  the  limiting  a  in  presence  of  decreasing 
concns.  (c)  of  an  electrolyte  are  plotted  against  c  a 
curve  is  obtained  which  can  be  represented  by  c  — 
cQeklt  {k  —  const.).  Plotting  log  c  against  1  jt  then 
gives  a  straight  line  from  which  the  val.  of  c0  for  1  ft  — 
0  can  be  obtained.  c0  represents  the  max.  concn.  of 
electrolyte  to  which  the  sol  is  completely  stable,  and  its 
determination  affords  an  exact  quant,  means  of  com¬ 
paring  the  stability  of  a  sol  towards  different  electro¬ 
lytes.  Examples  are  given.  F.  L.  N. 

Electrolyte  coagulation  of  weakly  solvated 
sols  and  electrolyte  activity.  XI.  Influence  of 
ion  spreading.  W.  Ostwald  (Kolloid-Z.,  1939, 
87,  199). — For  reasons  of  priority,  the  “  Buchner 
nos.”  referred  to  in  the  above  paper  (A.,  1938,  1,  619) 
should  be  called  “  Bruins  nos.”  F.  L.  U. 

Supersaturation  and  formation  of  Liesegang 
rings.  III.  A.  van  Hook  (Kolloid-Z.,  1939,  87, 
125—127). — Previous  measurements  (A.,  1939,  I,  78) 
are  in  agreement  with  the  expression  log  x  =  an  -f-  b 
{n  —  no.  of  rings,  x  =  distance,  a  and  b  const.),  which 
can  be  derived  from  Jablynski’s  formula.  The 
expression  of  Christiansen  and  Wulf  (A.,  1934,  955)  is 
also  applicable  if  the  calc,  instead  of  the  observed  val. 
of  n  is  used.  F.  L.  U. 

Liesegang  periodicities  obtained  by  attack  of 
coarse  solid  suspensions  in  gelatin.  (Mlle.) 
S.  Veil  (Cornpt,  rend.,  1939,  208,  1496 — 1498). — 
Liesegang  rings  have  been  obtained  by  depositing  drops 
of  AgN03  and  K2Cr04  on  the  surface  of  suspensions  of 
ZnCr04  and  Ag3B03,  respectively,  in  gelatin.  The 
periodic  distribution  of  the  Ag2Cr04  is  reached  by 
transport  of  the  detached  particles  produced  by  attack 
of  the  suspended  grains.  Capillary  forces  at  the 
interface  of  the  pptd.  phase  and  the  surrounding 
medium  play  an  important  part  in  periodic  pptn. 
phenomena.  A.  J.  E.  W. 

Direct  photographing  of  electrophoresis 
diagrams,  H.  Svensson  (Kolloid-Z.,  1939,  87, 
181 — 186). — The  method  devised  by  Philpot  for 
sedimentation  curves  (A.,  193S,  I,  215)  has  been  modi¬ 
fied  and  applied  to  electrophoresis.  Photographs  are 
given  to  illustrate  the  direct  quant,  analysis  of  a 
mixture  of  albumin  and  globulins.  F.  L.  U. 

Electro- osmosis  in  gelatin  gels  before  and 
after  treatment  with  formaldehyde.  J.  Savynge- 


datjw  (Cornpt.  rend.  Soc.  Biol.,  1939,  130,  468 — 
470). — Very  little  difference  is  observed  in  the  electro - 
osmosis  of  acid  gels  after  the  addition  of  CH20. 
On  the  alkaline  side  of  the  isoelectric  point,  CH20 
decreases  the  dissociation  const,  of  groups  reacting 
with  alkali.  H.  G.  R. 

Measurement  and  statistical  calculation  of  the 
equilibrium  D2  +  H2S  H2  +  D2S.  D.  Grafe, 
K.  Clttsius,  and  A.  Kruis  (Z.  physikal.  Chem.,  1939, 
B,  43,  1 — 19).—' The  equilibrium  consts.  of  the  re¬ 
versible  reactions  3H2S  +  2Bi  3H2  -f-  Bi2S3  (£}) 
and  3D2S  +  2Bi  3D2  +  Bi2S3  (&2)  have  been  de¬ 
termined  at  various  temp,  between  350°  and  600° 
in  an  apparatus  which  is  described.  The  equilibrium 
const,  of  the  reaction  D2  +  H2S  H2  +  D2S  is 
kxjkt,  The  heat  of  reaction  is  885:t45  g.-cal.  experi¬ 
mentally  and  S00±S0  g.-cal.  by  the  statistical  treat¬ 
ment  of  spectroscopic  data.  W.  R.  A. 

Magnetic  study  of  the  equilibrium  between 
ferrohaemoglobin,  cyanide  ion,  and  cyanide 
ferrohaemoglobin.  F.  Stitt  and  C.  D.  Coryell 
(J.  Amer.  Chem.  Soc.,  1939,  61,  1263—1266).— 
A  new  stable  compound  of  ferrohaemoglobin  (I)  with 
cyanide  is  obtained  by  adding  a  large  amount  of  KCN 
to  a  solution  of  (I)  alkaline  enough  to  prevent  form¬ 
ation  of  HCN.  The  absolution  spectrum  shows  a 
fairly  narrow  band  max.  at  ~5610  a.,  a  min.  at 
~5500  a.,  and  a  second  max.  at  ~5335  a.  Magnetic 
measurements  were  made  by  adding  successive 
amounts  of  KCN  solution  to  a  solution  of  (I)  buffered 
at  pu  ~10*6,  and  determining  the  susceptibility  at 
each  step.  It  is  concluded  that  cyanide  ferrohsemo¬ 
globin  is  diamagnetic,  with  essentially  covalent  octa¬ 
hedral  co-ordination  about  the  Fe  atoms,  and  is  thus 
similar  in  structure  to  oxyhaemoglobin  and  carboxy- 
hsemoglobin,  the  spectra  of  which  it  closely  resembles. 

W.  R.  A. 

Association  of  ions  in  a  bi-univalent  electro¬ 
lyte.  A.  R.  Miller  (Trans.  Faraday  Soc.,  1939,  I, 
691 — 697). — Mathematical.  Ionic  distribution  func¬ 
tions  are  derived,  which  lead  to  a  picture  consistent 
with  the  results  of  conductivity  measurements. 

F.  L.  U. 

Dissociation  constant  of  hypobromous  acid. 
M.  Iviese  and  A.  B.  Hastings  (J.  Amer.  Chem.  Soc., 
1939,  *61,  1291). — The  dissociation  const,  of  HOBr, 
obtained  by  potentiometric  titration,  is  L0  X  ICh9. 

W.  R.  A, 

Acidity  potential  as  a  measure  of  the  free 
energy  of  protolytic  reactions.  E.  Weberg 
(Congr.  int.  Quim.  pura  apl.,  1934,  9,  II,  323 — 333; 
Chem.  Zentr.,  1936,  ii,  3768). — Proton  transfer  is 
considered  as  being  promoted  by  a  difference  of 
potential  between  acid  and  base.  On  this  basis, 
acids  and  bases  can  be  arranged  in  a  potential  series. 
The  calculation  of  the  potentials  (that  of  H20  being 
taken  as  zero)  is  described,  and  the  use  of  the  con¬ 
ception  is  illustrated.  A.  J.  E.  W. 

B.p.  elevation.  III.  Sodium  chloride,  10 
to  4  0m.  and  60°  to  100°.  R.  P.  Smith  and  D.  S. 
Hirtlb  (J.  Amer.  Chem.  Soc.,  1939,  61,  1123 — 
1126). — Activity  coeffs.,  osmotic  coeffs.,  and  partial 
mol.  heat  content  data  have  been  determined  and  are 
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discussed  and  compared  with  existing  vals.  calc,  from 
e.m.f.  measurements.  W.  R.  A. 

Binary  mixtures.  Calculation  of  partial 
vapour  pressures  from  the  total  pressure. 
C.  G.  Boissonnas  (Helv.  Chim.  Acta,  1939,  22, 
541 — 547). — The  author’s  method  (ef.  A.,  1938,  I, 
186)  is  applied  to  the  calculation  of  the  partial  pres¬ 
sures  of  the  components  from  the  v.p.-composition 
curves  for  the  systems  Ho0-Et0H  at  25°  and  EtOH- 
CHC13  at  45°.  ~  J.  W.  S. 

Two-phase  equilibrium  in  binary  and  ternary 
systems.  I.  System  methane-ethane.  M. 
Ruhemann  (Proc.  Roy.  Soc.,  1939,  A,  171,  121 — 
136). — Thermodynamic  formulae  are  derived  for  the 
equilibrium  of  a  binary  liquid  with  its  vapour.  Pres¬ 
sure-composition  curves  have  been  determined  for 
CH4-C2H6  at  temp,  between  0°  and  —104°  at  pressures 
up  to  100  atm.  Temp-composition  curves  are  com¬ 
puted.  Up  to  15  atm.  the  mixtures  show  only  small 
deviations  from  perfect  solutions.  G.  D.  P. 

Physical  properties  of  hydrocarbons  and  their 
mixtures.  E.  R.  Gilliland,  R.  Y.  Lukes,  and 

H.  W.  Scheeline  (Amer.  Inst.  Min.  Met.  Eng.,  1939, 

Tech.  Publ.  1060,  16  pp. ;  Petroleum  Tech.,  2).— 
Vapour-liquid  equilibria  data  for  C3H8-t\$obutylene 
mixtures  have  been  obtained  with  the  equilibrium 
still  and  the  resulting  curves  compared  with  those  calc, 
from  fugacities  and  Raoult’s  law.  The  effect  of  pres¬ 
sure  on  the  enthalpy  of  CcH6  and  w-C7H16  has  been 
measured  with  an  isothermal  expansion  unit,  which  is 
described.  D.  F.  R. 

Vapour  pressure  in  the  system  NO-NO 2. 
I).  A.  Epschtein  and  L.  A.  Tschirkova  (J.  Appl. 
Chem.  Russ.,  1939,  12,  14 — 16). — V.p.-temp.  curves 
are  given  for  5 — 38%  solutions  of  NO  in  N02  at  20 — 
60°.  R.  T. 

Equilibrium  pressure  of  a  vapour  in  presence 
of  the  corresponding  solid.  F.  Cernuschi  (Anal. 
Asoc.  Qunn.  Argentina,  1938,  26,  263 — 264).— A 
formula  is  deduced  by  the  author’s  method  (cf.  A., 
1938,1,189).  '  F.  R.G. 

Variation  of  composition  of  the  eutectic 
ice  +  potassium  nitrate  [caused]  by  addition  of 
electrolytes.  H.  J.  Muller  (Bull.  Soc.  chim., 
1939,  [v],  6,  890 — 893). — Electrolytes  which  have  one 
ion  in  common  with  KN03  and  give  the  same 
initial  lowering  of  the  H20-KN03  eutectic  (A.,  1938, 

I,  622)  have  very  different  effects  on  the  composition 
of  the  eutectic  mixture.  Analogous  or  isomorphous 
series  of  K  salts  (KC1,  KBr,  and  KI,  and  K2S04, 
K2Se04,  and  K2Cr04)  at  low  eoncn.  depress  the  solu¬ 
bility  of  KN03  at  the  eutectic  temp,  almost  equally. 

J.  W.  S. 

Equilibrium  of  magnesium  chloride  and  of 
carnallite  melts  with  oxygen.  W.  D.  Treadwell 
and  A.  Cohen  (Helv.  Chim.  Acta,  1939,  22,  433 — 
449). — The  equilibrium  MgCl2  -f-  0*5O2  MgO  -f- 
Cl2  has  been  investigated  at  550 — 712°  by  circulation 
and  streaming  methods,  and  is  expressed  by 
log  (pchlpo*)  =  —  1560 jT  -f  247.  The  equilibrium 
const,  is  lowered  by  the  presence  of  KC1,  vals.  for 
mixtures  containing  0*5,  1,  and  2  mols.  of  KC1  per 
mol.  of  MgCl2  initially  present  being  recorded.  The 


results  are  in  accord  with  Berthelot’s  vals.  of  the 
heats  of  formation  of  MgCl2,  KC1,  and  MgCl2,2KCl. 
Data  are  recorded  for  the  d  of  various  MgCl2-KCl 
melts  at  550 — 800°.  J.  W.  S. 

Dehydration  of  gypsum.  W.  Bussem,  O. 
Cosmann,  and  C.  Schusterius  (Sprechsaal,  1936, 
69,  405—406,  421—422,  433—434,  443—445 ;  Chem. 
Zentr.,  1936,  ii,  3279). — The  following  cryst.  phases 
of  the  system  CaS04-H20  occur  :  CaS04,2H20  (I) ; 
CaSO4,0*5H2O  (hemihydrate)  (II) ;  CaS04  (semi¬ 
anhydrite)  (III) ;  CaS04  (anhydrite)  (IV).  Included 
H20  is  evolved  from  (I)  at  >45°,  with  a  max.  rate  of 
loss  at  75°.  (II)  is  formed  at  >95°  [commercial  and 
pptd.  (I)]  or  110°  [dense  mineral  (I)].  (II)  gives 
(III)  at  150°  (max.  rate,  180°),  and  formation  of  (IV) 
commences  at  230 — 250°  and  is  complete  at  400°. 
Sintering  of  natural  (IV)  begins  at  450°,  and  is  rapid 
at  >500°.  A.  J.  E.  W. 

Hydrolysis  of  zinc  sulphate  and  formation  of 
basic  sulphate.  H.  Hagisawa  (Bull.  Inst.  Rhys. 
Chem.  Res.  Japan,  1939,  18,  368 — 381). — The  ps 
of  solutions  of  ZnS04  at  various  concns.  at  25°  has 
been  determined  with  a  glass  electrode.  The  vals. 
obtained  varied  with  the  method  of  purification  of  the 
crystals,  but  concordant  results  were  obtained  with 
crystals  deposited  from  a  saturated  solution  on  cooling 
from  70°  to  0°,  and  with  those  obtained  by  pptg.  a 
saturated  solution  with  EtOH  at  room  temp.,  both 
processes  being  carried  out  in  an  atm.  of  C02.  The 
pn  varies  with  dilution  (F)  according  to  pu  =  5*340  -f 
0*4417  log  F.  The  hydrolysis  of  ZnS04  is  best 
represented  by  Zn'*  +  H20  ZnOH*  +  H\  The 
hydrolysis  const.  Kh  =  [ZnOH*][H*]/[Zn~]  =  6*5  X 
10"11.  The  potentiometric  titration  of  ZnS04  with 
NaOH  was  also  studied.  When  [ZnSOJ  is  >0  0074 
g.-mol.  per  1.  the  ppt.  has  the  composition 
ZnS04,3Zn(0H)2.  When  the  concn.  is  very  small 
(0*0004955  g.-mol.  per  1.)  the  ppt.  is  Zn(OH)2,  and  its 
solubility  product  is  3*4  x  10-16.  Variations  in  the 
solubility  product  of  Zn(OH)2  may  be  due  to  the  diff¬ 
erent  state  of  aggregation  of  the  ppt.  according  to 
the  conditions  of  prep.  A.  J.  M. 

Thermal  study  of  fused  mixtures  of  sodium 
metaphosphate  and  pyroarsenate.  A.  A.  Bom- 
belli  (Anal.  Asoc.  Qulm.  Argentina,  1938,  26,  265 — 
268;  cf.  A.,  1939,  I,  153). — The  f.p.-composition 
curve  for  mixtures  of  Na4As207  and  NaP03  has  a  min. 
at  18%  Na4As207.  There  is  no  evidence  of  compound 
formation.  F.  R.  G. 

System  manganese  sulphide-calcium  oxide  at 
medium  and  high  temperatures.  D.  Mirev 
(Arch.  Eisenhiittenw.,  1938 — 9,  12,  529 — 531). — 
Analysis  of  mixtures  of  MnS  and  CaO  in  the  mol. 
ratios  2  :  1, 1  :  1,  1  :  2,  and  1  :  3,  after  heating  at  500 — 
1600°,  indicates  that  CaO  not  only  reacts  to  form  CaS 
but  also  combines  chemically  with  the  MnS  and 
the  MnO  formed  from  it.  At  500°  part  of  the  mixture 
reacts  according  to  CaO  -f  MnS  CaS  +  MnO, 
and  simultaneously,  to  an  extent  oc  the  composition 
of  the  original  mixture,  the  reactions  3CaO  +  MnS  -> 
3CaO,MnS  and  2 CaO  -p  MnO  2 CaO, MnO  take 
place.  In  the  molten  state  3CaO,MnS  decomposes 
but  2CaO,MnO  does  not.  At  temp.  >1600°  and  with 
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sufficient  excess  of  CaO,  a  complete  transference  of 
the  S  to  CaS  is  possible  :  3CaO  +  MnS  -> 
2CaO,MnO  +  CaS.  C.  E.  H. 

Thermal  analysis  of  the  system  hydrazine- 
carbamide.  V,  I.  Semischin  (J.  Gen.  Chem. 
Russ.,  1939,  9,  83 — 85). — The  eutectic  is  at  — 31*9° 
[33-7  mol.-%  CO(NHo)2].  Compounds  are  not  formed. 

R.  T. 

Determination  of  the  constitution  of  non- 
isolable  solid  compounds  ;  solid  potassium 
polyiodides  in  aqueous-alcoholic  solutions.  M. 
Aum£ras  and  A.  Ricci  (Bull.  Soc.  chim.,  1939, 
[v],  6,  849 — 864). — The  composition  of  a  solid  con¬ 
stituent  is  deduced  from  the  compositions  of  the 
mother-liquor  and  of  the  wet  solid,  and  a  knowledge 
of  the  proportions  of  mother-liquor  and  solid  con¬ 
tained  in  the  wet  solid.  In  the  system  KI-I2-H20 
this  has  been  achieved  by  addition  of  small  amounts 
of  EtOH,  which  is  easily  determinable  both  in  the 
solution  and  in  the  wet  residue  by  oxidation  with 
Cr03.  Besides  the  compounds  KI3  and  KI7  previously 
observed,  the  system  at  15°  indicates  the  existence  of 
the  compounds  KI4,(2H20?)  and  K2I9,2  or  3H20. 

J.  W.  S. 

Nature  of  solid  solutions  of  the  glaserite  and 
berkeite  type.  I.  G.  Drushinin  (Bull.  Acad.  Sci. 
U.R.S.S.,  1938,  Ser.  Chim.,  1141 — 1166). — Investig¬ 
ation  of  the  systems  K2Cr04-Na2Cr04-H20  and 
K2S04-Na2S04-H20  shows  the  existence  of  glaser- 
ites  K3Na(S04)2  and  K3Na(Cr04)2  capable  of  forming 
isomorphous  mixtures  with  the  original  components. 
Solid  solutions  of  K3Na(S04)2  and  Na;2S04  exist  in 
the  range  2*44 — 3*00  atoms  K  per  atom  Na  (25°). 
Solid  solutions  of  K3Na(Cr04)2  with  K2Cr04  occur 
containing  up  to  3*16,  and  of  K3Na(Cr04)2  with 
Na2Cr04  containing  down  to  2*39,  atoms  K  per 
atom  Na.  In  the  system  K2Cr04-Na2Cr04-Na2S04- 
K2S04-H20,  glaserites  of  complex  solid  solutions  are 
obtained.  In  the  systems  Na2S04-Na2C03-H20  and 
Na2Cr04-Na2C03-H20  the  compounds 
2Na2S04,Na2C03  and  2Na2Cr04,Na2C03  are  formed 
and  mix  isomorphously  with  their  components,  the 
ranges  of  solid  solutions  existing  at  35°  being  1*48 — 
2-19  mols.  Na2S04,  and  1*82—2*08  mols.  Na2Cr04, 
per  mol.  Na2C03,  respectively.  Crystals  of  K3Na(Cr04)2 
were  obtained  in  a  new  trigonal  form.  Pptd.  berke¬ 
ite  crystals  consist  of  truncated  bipyramids  with  a 
slightly  developed  rhombic  prism.  The  conditions 
necessary  for  growth  of  the  crystals  are  described. 

F.  H. 

Systems  sodium  chloride-butyric  acid-water, 
sodium  chloride-isobutyric  acid-water,  and 
potassium  fsobutyrate-isobutyric  acid-water  at 
25°.  C.  R.  Bury  and  J.  R.  Mends  (J.C.S.,  1939, 
742 — 744). — Equilibrium  data  are  given  for  the  three 
systems,  in  comparison  with  data  previously  recorded 
for  the  system  PraC02Na-Pr«C02H-H20  (A.,  1935, 
303).  NaCl  exerts  the  normal  salting-out  effect  on  both 
acids,  but  Pr^C02H,  like  PraC0oH,  is  salted-in  bv  its 
alkali  salt.  ~  “  F.  J.  G. 

System  calcium  selenate-ammonium  selenate- 
water  at  30°.  R,  C.  Wblton  and  G.  B.  King  (J. 
Amer.  Chem.  Soc.,  1939,  61, 1251—1252  ;  cf.  A.,  193S, 
I,  518). — The  isotherm  for  the  system  CaSe04- 


(NH4)2Se04-H20  has  been  determined  at  30°.  Two 
solid  phases,  CaSe04,2H20  and  (NH4)2Se04,  are 
present.  The  solubility  curve  showing  solutions  in 
equilibrium  with  CaSe04,2H20  is,  unlike  that  for  most 
ternary  systems,  convex  towards  the  solid  phase, 
indicating  that  the  rate  of  decrease  in  solubility  of 
CaSe04  increases  with  addition  of  (NH4)oSe04. 

“  W.  R.  A. 

Equilibrium  studies  on  ore-forming  sulphides. 

II.  R.  Schenck  and  P.  von  der  Forst  (Z.  anorg. 
Chem.,  1939,  241,  145— 157).— The  method  of  iso¬ 
thermal  reduction  with  H2  has  been  applied  to  a  study 
of  the  systems  Ni-S,  Ni-Sb-S,  and  Ni-Bi-S,  and  earlier 
work  on  the  systems  Sb-S  and  Bi-S  has  been  corr.  for 
the  effects  of  thermal  separation.  The  reduction  of 
NiS  is  reversible,  affording  at  600°  y-mixed  crystals 
having  >43*1  at.-%  S,  which  cannot  be  completely 
reduced  to  Ni.  At  400°  and  500°  the  solid  phases 
NiGSb,  which  is  the  upper  limit  of  a  short  mixed- 
crystal  series,  and  Ni2S2,  which  is  not  further  reducible, 
are  indicated.  The  400°  isotherms  of  the  systems  Ni— 
Sb-S  and  Ni-Bi-S  are  given.  The  solid  phases 
NiSbS  (ullmannite),  NiSb  (breithauptite),  NiSb2 ,  and 
NizBi2S2  are  indicated.  Ni4Sb5  (cf.  A.,  1906,  361) 
does  not  exist.  NiSbS  is  reversibly  reducible  to  NiSb  ; 
Ni3Bi2S2  cannot  be  further  reduced.  At  450°  there  are 
indications  that  NiBiS  can  exist  as  a  metastable  solid 
phase.  F.  J.  G. 

Relationship  of  beryllium  to  the  vitriol-form¬ 
ing  group  and  the  alkaline-earth  metals.  VI. 

IV.  Double-salt  formation  between  ammonium 
and  beryllium  sulphate  in  comparison  with 
that  of  the  vitriols.  II.  W.  Schroder  [with  U. 
Beckmann  and  W.  Ausel]  (Z.  anorg.  Chem.,  1939,241, 
179 — 195). — The  data  previously  given  (cf.  A,  1939, 
I,  81)  represent  a  metastable  equilibrium  at  >50°. 
The  stable  double  salt  above  52°  is  Be$04,(AU^4)2$04. 
Corr.  equilibrium  diagrams  are  given.  F.  J.  G. 

Proposal  to  redefine  the  thermodynamic  tem¬ 
perature  scale.  W.  F.  Giauque  (Nature,  1939, 
143,  623—626).  L.  S.  T. 

Thermochemistry  of  nitrogen  compounds. 
M.  Brutzcus  (Compt.  rend.,  1939,  208,  997 — 999 ;  cf. 
A.,  1939, 1,  83). — Valency  augmentation  and  ionisation 
energies  for  N,  and  energy  vals.  for  N*H  and  C*N 
linkings,  are  considered.  A.  J.  E.  W. 

Thermodynamics  of  bi-univalent  electrolytes. 

V.  Heats  of  formation  and  entropies  of  certain 
zinc  and  cadmium  halides.  R.  G.  Bates  (J. 
Amer.  Chem.  Soc.,  1939,  61,  1040 — 1044). — Using 
cells  of  the  type  Zn(Cd)-Hg  (2  phase)  |Zn(Cd)X  + 
saturated  solution  |AgX-Ag  (X  =  halogen ;  ZnX 
anhyd.  or  a;H20  ;  CdX  —  CdBr2,#H20)  the  e.m.f.  were 
measured  from  5°  to  48°.  Thermodynamic  data 
( ACr298,  AH298,  A $298)  for  the  various  cell  reactions  have 
been  calc.  The  vals.  (in  parentheses)  of  —  A G,  —  A H, 
and  — A S,  respectively,  for  the  formation  of  anhyd. 
salts  from  their  elements  are  :  ZnCl2  (88,256  ;  99,280 ; 
36*98);  ZnBr2  (74,089 ;  78,234;  13*90);  Znl2  (49,928; 
50,505 ;  1*94) ;  CdBr2  (70,270 ;  75,390 ;  17*18).  Vals.  of 
A H  are  in  satisfactory  agreement  with  thermo¬ 
chemical  data.  The  entropies  at  25°  are  :  ZnCl2, 
25*94;  ZnBr2,  32*95;  Znl2,  38*52;  CdCl2,  31*16; 
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CdBr2,  32-02;  CdI2J  39*50.  The  transition  temp,  of 
CdBr2,4H20  and  ZnBr2,2H20  are  36*00°  and  33*22°, 
respectively.  W.  R.  A. 

Heat  of  formation  and  specific  heat  of  molyb¬ 
denum  nitride.  S.  Satoh  (Bull.  Inst.  Phys.  Chem. 
Res.  Japan,  1939,  18,  321 — 328). — The  mean  sp.  heat 
of  Mo2N  has  been  determined  over  the  ranges  0—99*7°, 
0 — 305*3°,  and  0—500*3°.  The  true  sp.  heat  over 
these  temp,  ranges  is  given  by  c  =  0*0699  +  4*34  X 
1O_50 — 6*237  x  10~8G2.  The  heat  of  formation  of 
Mo2N  calc,  from  this  equation  and  the  dissociation 
pressure  at  high  temp,  is  16,800  g.-cal.  The  relation¬ 
ship  between  the  heats  of  formation  of  the  nitrides  of 
elements  of  groups  Y,  VI,  and  YII  and  their  at.  no.  is 
discussed.  A.  J.  M. 

Precision  measurements  of  the  heats  of  vapor¬ 
isation  of  oxygen,  hydrogen  sulphide,  phosphine, 
argon,  carbonyl  sulphide,  methane,  and  mono- 
deuteromethane.  A.  Frank  and  K.  Clusius  (Z. 
physikal.  Chem.,  1939,  B,  42,  395 — 421). — The  details 
of  a  method  for  the  precision  measurement  of  heats  of 
vaporisation  (L)  are  given  and  sources  and  magnitudes 
of  probable  errors  are  considered.  The  following  vals. 
of  L  (g.-cal.  per  mol.)  are  given  :  02,  1630*7 ;  H2S, 
4680;  PII3,  3493;  A,  1557;  COS,  4534;  CH4,  2036; 
CH3D,  2050.  The  mean  error  is  ±0*1%.  Ascer¬ 
tained  vals.  are  compared  with  recorded  data. 

W.  R.  A. 

Heat  effect  of  partition  between  two  phases. 
V.  K.  Perschke  and  A.  Y.  Lakedemonski  (J.  Gen. 
Chem.  Russ.,  1939,  9,  110 — 113). — The  heat  effect  U 
of  distribution  of  AeOH  between  H20  and  C5Hu*OH 
is  given  by  U  =  568*2  —  5*2 T  +  0-00863T2,  where  T 
is  the  abs.  temp.  R.  T. 

Influence  of  electrical  resistance  of  electro¬ 
lytes  on  the  form  of  the  electrical  lines  of  force. 
A.  Glazunov  and  A.  Kukla  (Congr.  Chim.  ind. 
Bruxelles,  1935,  15,  II,  1023 — 1028;  Chem.  Zentr., 
1936,  ii,  1859 — 1860). — The  electrolysis  of  aq.  CuS04 
between  a  flat  Cu  anode  and  a  perpendicular  Cu- 
plated  Ag  wire  has  been  studied.  The  cathodic  c.d. 
(as  measured  by  the  rate  of  Cu  deposition)  decreased 
rapidly  with  increasing  distance  (d)  from  the  anode ; 
in  some  cases  the  c.d.  rose  to  a  max.  at  a  crit.  d  val., 
corresponding  with  formation  of  oxide  in  the  deposit. 

A.  J.  E.  W. 

Electrical  conductances  of  pure  and  mixed 
salt  solutions  in  the  temperature  range  0°  to 
25°.  R.  W.  Bremner  [with  T.  G.  Thompson,  and 
C.  L.  Utterback]  (J.  Amer.  Chem.  Soc.,  1939,  61, 
1219 — 1223). — The  sp.  andequiv.  (A)  conductivities  of 
various  solutions  of  salts  occurring  in  sea-H20  have 
been  measured  at  5°  intervals  from  0°  to  25°.  The 
data  for  NaCl  and  KC1  at  25°  agree  with  those  of 
Shedlovsky  et  al.  (cf.  A.,  1934,  1308).  Temp,  coeffs. 
(I)  of  A  have  been  calc,  for  20  solutions  at  each  temp. 
(I)  for  MgS04  solutions  differs  greatly  from  those  of 
NaCl,  yet  the  addition  of  MgS04  to  NaCl  solutions 
shows  no  apparent  effect  on  (I)  of  NaCl.  The  mixture 
equation  of  Van  Rysselberghe  and  Nutting  (cf.  A., 
1934,  967)  has  been  successfully  applied  to  NaCl-KCl 
solutions  at  25°.  W.  R.  A. 


Transference  numbers  of  sodium  acetate  in 
aqueous  solution.  D.  J.  Le  Roy  and  A.  R.  Gor¬ 
don  (J.  Chem.  Physics,  1939,  7,  314 — 315). — Extend¬ 
ing  previous  work  (cf.  A.,  1938, 1,  460)  the  transference 
nos.  of  aq.  NaOAc  (0*02 — 0*17n.)  have  been  deter¬ 
mined  at  25°.  The  data  are  in  close  agreement  with 
those  of  Longsworth  (cf.  A.,  1935,  1078)  and  the 
Longsworth  function  t°+  is  linear  up  to  0*1n.  only. 

W.  R.  A. 

Effect  of  solubility  of  glass  on  behaviour  of 
glass  electrode.  D.  Hubbard,  E.  H.  Hamilton, 
and  A.  N.  Finn  (J.  Res.  Nat.  Bur.  Stand.,  1939,  22, 
339 — 349). — The  solubility  and  swelling  in  buffered 
and  in  strongly  acid  and  alkaline  solutions  of  Corning 
015  and  other  glasses  have  been  examined  at  various 
temp,  by  an  interferometer  method,  and  compared 
with  the  departures  from  the  linear  pH-  e.m.f.  relation 
of  glass  electrodes  of  the  same  materials.  The  solu¬ 
bility  increases  rapidly  at  plt  vals.  >  8*5.  Corning  015 
swells  slightly  below  pH  7,  but  the  swelling  is  restricted 
in  strongly  acid  solutions.  The  pa  regions  of  marked 
change  of  solubility  or  swelling  correspond  closely 
with  those  where  e.m.f.  anomalies  occur.  Neither 
dissolution  nor  e.m.f.  anomalies  occur  in  aq.  NH3. 
Glasses  that  exhibit  no  changes  in  swelling  in  highly 
acid  solutions  show  no  e.m.f.  anomalies  in  the  same 
region.  The  effect  of  high  concns.  of  MgS04  on  the  pR 
of  buffered  solutions  is  due  to  restricted  swelling  of  the 
glass.  W.  A.  R. 

Antimony  electrode  for  determination  of  pn . 
M.  Tamai  (J.  Biochem.  Japan,  1939,  29,  307 — 318). — 
The  potential  of  the  Sb  electrode  is  not  dependent  only 
on  pn\  it  is  reduced  by  tartaric,  metaphosphoric, 
oxalic,  and  citric  acids,  H2S04,  H3P04,  and  HNOa 
having  a  smaller,  and  HC1  and  AcOH  a  negligible, 
effect.  This  reduction  in  potential  becomes  increas¬ 
ingly  smaller  with  increasing  dilution,  but  is  not 
affected  by  neutralisation  of  the  acid  with  alkali. 
Other  factors  affecting  the  potential  are  described. 

F.  O.  H. 

Reproducibility  of  silver-silver  halide  elec¬ 
trodes.  J.  K.  Taylor  and  E.  R.  Smith  (J.  Res. 
Nat.  Bur.  Stand.,  1939,  22,  307— 314).— All  Ag-Ag 
halide  electrodes  change  in  potential  during  the  first 
few  hr.  after  prep.,  the  fresh  electrodes  acting  as  ca¬ 
thodes  towards  those  previously  aged  in  the  solution. 
Aged  electrodes  are  reproducible  in  e.m.f.  to  0*02  mv. 
They  are  not  affected  by  exposure  to  light,  but  the 
presence  of  02  disturbs  the  potential  of  Ag-AgCl  and 
Ag-AgBr  electrodes  in  acid  solution,  and  of  Ag-AgI 
electrodes  in  both  neutral  and  acid  solutions.  The 
equilibrium  potential  is  independent  of  the  method  of 
prep,  of  the  electrode  (thermal,  electrolytic,  or  thermal 
-electrolytic)  except  for  Ag-AgI  electrodes,  of  which 
the  thermal-electrolytic  type  is  the  most  reliable. 

W.  A.  R. 

Calomel  electrode.  Gouyfs  formula.  Dif¬ 
fusion  potentials.  M.  Chanoz,  G.  Florence,  and 
P.  Perrottet  (Arch.  Phys.  biol.,  1935,  12,  238 — 250; 
Chem.  Zentr.,  1936,  ii,  1498). — The  internal  potential 
of  the  HgCl  electrode  and  the  determination  and 
calculation  (by  Gouy’s  formula)  of  diffusion  potentials 
(F^)  are  discussed  with  reference  to  e.m.f.  data  fcr 
liquid- junction  cells.  Calc.  Fd  vals.  are  tabulated  for 
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junctions  of  4, 1,  and  OTn-KCI  with  HC1,  KOH,  KoS04, 
Na2S04,  CuS04,  NaCl,  and  KC1  (4,  1,  0-1— KHn.). 
Discrepancies  between  calc,  and  experimental  vals. 
occur  for  the  junction  4n-KC1|zn-HC1,  but  7d  =  0  for 
x  =  0-001 — 1.  Va  for  a  junction  MX|H20  can  be 
determined  by  e.m.f.  measurements  on  the  cell  Hg- 
HgCl  KC1  (saturated)  |0*04 — 0-2n-MX|H2O|KC1  (satur¬ 
ated)  HgCl-Hg.  A.  J.  E.  W. 

Change  of  the  solution  tension  of  iron  hy 
mechanical  force.  L.  Giulotto  (Nuovo  Cim., 
1936,  13,  220 — 226;  Chem.  Zentr.,  1936,  ii,  3642). — 
The  potential  of  a  02-mm.  Fe  wire  in  aq.  FeS04 
shows  a  reversible  linear  increase  with  tension,  E 
rising  by  ~3-7  x  10-4  v.  for  an  added  load  of  1  kg. 

A.  J.  E.  W. 

Electrode  potentials  of  metals  and  alloys  in 
ferric  nitrate  solution.  Y.  Yamamoto  (Bull.  Inst. 
Phys.  Chem.  Res.  Japan,  1939,  18,  329 — 342). — 
The  order  of  electrode  potentials  of  Mg,  Mn,  Zn,  Cd, 
Fe,  high-C  steel,  Pb,  Sn,  Co,  Ni,  Al,  Sb,  brass,  monel 
metal,  Cu,  Bi,  Si,  Mo,  Ag,  Ta,  Hg,  13%  Cr  stainless 
steel,  nichrome,  18-8  stainless  steel,  W,  Au,  Cr,  C, 
and  Pt  in  solutions  of  Fe(N03)3  (5,  10,  15,  20%)  is 
recorded.  A.  J.  M. 

Electrode  potential  of  metals  and  alloys  in 
sodium  nitrate  solution.  Y.  Yamamoto  (Bull. 
Inst.  Phys.  Chem.  Res.  Japan,  1939, 18,  343 — 355). — 
The  series  of  electrode  potentials  of  the  21  metals, 
2  non-metals,  and  6  alloys  used  in  the  preceding 
investigation  (see  preceding  abstract)  in  NaN03 
solution  (5,  10,  15,  20%)  is  recorded.  Mg  is  the  only 
metal  of  those  investigated  which  dissolves  in  NaN03 
solution  with  evolution  of  gas.  A.  J.  M. 

Thin  metal  membranes.  R.  Deaglio  (Atti  R. 
Accad.  Sci.  Torino,  Cl.  Sci.  fis.  mat.  nat.,  1935,  71, 
I,  131 — 135;  Chem.  Zentr.,  1936,  ii,  3764). — The 
e.m.f.  of  the  cell  Au|H20|Au  membrane-Au  is  not 
measurable  with  sputtered  membranes  which  are 
green  by  transmitted  light,  but  red  membranes  give 
an  e.m.f.  of  0-6  v.  A  thermo-electric  potential  is 
developed  at  a  junction  between  a  green  Au  membrane 
and  massive  Au,  owing  to  the  higher  concn.  of  con¬ 
ductivity  electrons  in  the  vol.  of  the  massive  metal, 
and  the  existence  of  a  non-conducting  surface  layer 
on  the  membrane.  A.  J.  E.  W. 

Effect  of  substituents  [in  the  benzene  ring]  on 
the  chemical,  physico-chemical,  and  biological 
properties  of  chemical  compounds.  Relation¬ 
ship  between  chemical  constitution  and  bio¬ 
logical  action.  B.  Breyer  (Biochem.  Z.,  1939,  301, 
65 — 93;  cf.  A.,  1938,  II,  118). — Determinations  of 
the  effects  of  substituents  (p-NH2,  p-NHMe,  p-NMe2, 
o- OH,  p-NHAc,  p-Me,  p-NHPh,  p-N02)  in  the  C6HG 
ring  of  HgPh’OAe  on  solubility  in  H20,  extent  of 
decomp,  by  H2S,  and  toxicity  to  lupin  seedlings  and 
the  frog  heart,  and  of  the  same  or  similar  substituents 
in  the  CGHG  ring  of  PhAs03H2  on  dissociation  const., 
reduction  potential,  ease  of  decomp,  by  heat,  and 
toxicity  to  the  mouse,  .show  that  the  auxochrome 
theory  of  Wizinger,  which  permits  approx,  prediction 
of  redox  potential  and  of  degree  of  polarity,  success¬ 
fully  correlates  physical,  chemical,  and  biological 
properties.  W.  McC. 


Previous  history  of  the  platinum  electrode 
and  its  influence  on  the  potential  jump  [induced 
by] light.  E.  Hoja  (Z.  physikal.  Chem.,  1939,  B,  42, 
432 — 439). — The  light-sensitivity  of  the  system, 
Pt-aq.  ZnO  suspension, -depends  on  the  presence  of 
(a)  traces  of  hydrated  ZnO  and  (6)  a  min.  amount  of 
an  oxide  PtOz  which  covers  the  electrode  surface. 
A  cathodic  polarised  Pt  electrode  gives  a  positive 
potential  jump,  due  probably  to  the  oxidation  of  the 
H„  formed  on  the  Pt  surface.  A  Pt  electrode  warmed 
in  Iv2Cr207-H2S04  and  an  anodic  polarised  Pt  elec¬ 
trode  both  give  a  positive  potential  jump  due  probably 
to  the  decomp,  of  the  PtO*,  with  liberation  of  02. 

W.  R.  A. 

Theory  of  passivity  and  corrosion  of  metals. 
P.  D.  Dankov  (Bull.  Acad.  Sci.  U.S.S.R.,  1938,  S6r. 
Chim.,  1249 — 1254). — A  review  of  recent  work. 

F.  H. 

Fundamental  studies  with  the  dropping  mer¬ 
cury  electrode.  II.  Migration  of  current. 
J.  J.  Lingane  and  I.  M.  Kolthoff  (J.  Amer.  Chem; 
Soc.,  1939,  61,  1045—1051;  cf.  A.,  1939,  I,  325).- — 
The  initial  limiting  current,  iu  in  cation  reductions  in 
absence  of  a  foreign  electrolyte  is  ~  twice  as  large  as 
the  diffusion  current,  idy  obtained  when  an  excess  of 
an  indifferent  electrolyte  (I)  is  added  to  the  solution. 
i1  decreases  most  rapidly  with  the  first  small  additions 
of  (I)  and  finally  attains  a  const,  val.  when  the  concn. 
of  (I)  is  ~50  times  that  of  the  reducible  ions.  This 
is  illustrated  with  reference  to  the  effect  of  various 
concns.  of  KC1,  KN03,  and  HCL  on  the  ix  of  PbCl2. 
In  anion  reductions  {e.g.,  I03'),  however,  iv  without 
added  (I),  is  <^.  the  id  obtained  in  presence  of  excess 
of  (I).  The  equations  developed  by  Heyrovsky  for 
the  relation  between  ix  in  absence  of  (I)  and  id  in 
presence  of  excess  of  (I)  have  been  modified  to  include 
the  change  in  the  effective  diffusion  coeff.  of  the  re¬ 
ducible  ions  caused  by  the  addition  of  (I).  The 
exaltation  of  the  migration  current  im  of  a  reducible 
ion  by  the  preceding  discharge  of  an  uncharged  sub¬ 
stance,  e.g.,  02,  is  decreased  by  the  accumulation  of 
OH'  ions  at  the  electrode  surface,  which  decreases  the 
effective  transference  no.  of  the  reducible  ions.  The 
observed  exaltation  of  im  of  K*  ions  by  the  preceding 
discharge  of  TV  ions  agrees  with  the  calc.  val. 

W.  R.  A. 

P olarogr apby  of  iron.  S.  Kamegai  (J.  Biochem. 
Japan,  1939,  29,  2S5 — 288). — The  height  (which 
is  independent  of  but  increases  with  temp.)  of 
polarographic  curves  for  FeCl3  in  P04"'  buffer- 
oxalic  acid  over  the  range  —56  to  —195  mv.  is  oc  [Fe]. 

F.  0.  H. 

Electrocrystallisation  of  zinc  on  metallic  sur¬ 
faces.  D.  S.  Abramson  (Bull.  Acad.  Sci.  U.R.S.S., 
1938,  S6r.  Chim.,  1197 — 1210). — The  electrodeposition 
of  Zn  on  Fe,  Cu,  and  Al  from  aq.  ZnS04  with  and  with¬ 
out  addition  of  A12(S04)3,  MgS04,  Na2S04,  H3B03, 
gum  arabic,  maltose,  and  t’soamyl  alcohol  is  studied. 
During  electrolysis  of  2-S6N-ZnS04  with  a  cathode  of 
freshly  electrolvtically  deposited  Zn  and  in  the  absence 
of  air,  there  is  no  increase  in  overvoltage  but  with 
Fe,  Cu,  or  Al  cathodes  at  a  e.d.  of  4  x  HP4  amp. 
per  sq.  cm.  there  is  an  increase  during  the  initial 
stages  which  depends  on  the  e.d.,  the  increase  being 
due  to  difficulty  in  forming  crystal  nuclei.  During 
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deposition  of  Zn  on  other  metals  polarisation  occurs, 
increasing  rapidly  at  low  c.d.  and  becoming  const,  when 
c.d.  is  >10~3  amp,  per  sq,  cm.  The  results  of  photo¬ 
micrographic  and  V-ray  examination  of  the  deposits 
are  described  and  discussed.  E.  H. 

Calculation  of  the  rate  of  composite  reactions. 

M.  Bodenstein  (Congr.  int.  Quim.  pura  apl.,  1934, 
9,  II,  256—267;  Chem.  Zentr.,  1936,  ii,  3755).— 
The  assumption  of  stationary  concns.  of  unstable 
intermediates  in  the  treatment  of  composite  reactions 
is  justified  (cf.  A.,  1913,  ii,  1039 ;  Wegscheider,  A., 
1929,  776).  Such  methods  of  treatment  are  compar¬ 
able  with  calculations  for  simple  reactions  based  on 
finite  concn.  and  time  increments  and  linear  variation 
of  the  reactant  concns.  The  intermediate  must, 
however,  be  consumed  by  one  or  more  reactions 
which  have  a  relatively  high  velocity  and,  in  the  case 
of  chain  reactions,  lead  to  breaking  of  the  chains. 

A.  J.  E.  W. 

Limits  of  inflammability  of  gases  and  vapours. 

H.  E.  Coward  and  G.  W.  Jones  (U.S.  Bur.  Mines, 
1939,  Bull.  279, 136  pp.). — Data  are  given  on  the  limits 
of  inflammability  of  mixtures  of  a  large  no.  of  com¬ 
bustible  vapours  or  gases  with  air,  02,  and  02  diluted 
Avith  varying  proportions  of  N2  or  C02.  E.  J.  G. 

Self-ignition  of  hydrocarbon-air  mixtures 
under  adiabatic  compression.  W.  Jost  and  H. 
Teiciimann  (Natunviss.,  1939,  27,  318 — 319). — 
The  self-ignition  of  mixtures  of  air  and  n-C7H1G, 
w-CgH.g,  and  C0HG  under  adiabatic  compression  was 
studied.  The  induction  period  was  determined  at 
different  temp.  The  induction  period  is  independent 
of  the  initial  temp.,  and  the  effect  of  pressure  on  it 
is  small  (cf.  Weber  et  al.}  A.,  1939, 1,  268).  A.  J.  M. 

Thermal  decomposition  of  fluorine  oxide. 
Theory  of  unimolecular  reactions.  H,  J.  Schu¬ 
macher  (Congr.  int.  Quim.  pura  apl.,  1934,  9,  II, 
485—494;  Chem.  Zentr.,  1936,  ii,  3754—3755).— 
Previous  results  (A,,  1934,  736)  are  discussed. 

A.  J.  E.  W. 

Thermal  decomposition  of  diethyl  ether.  J.  G. 
Davoud  and  C.  N.  Hinshelwood  (Proc.  Roy.  Soc,, 
1939,  A,  171,  39 — 54).— The  decomp,  yields  a  mix¬ 
ture  of  hydrocarbons  and  MeCHO  and  the  latter  splits 
to  CH4  -f-  CO.  Analyses  Avere  made  of  the  amount 
of  aldehyde  present  at  each  stage  of  the  reaction  to¬ 
gether  Avith  complete  analyses  of  the  gaseous  products. 
Older  determinations  of  the  reaction  rate  are  corr.  to 
represent  more  accurately  the  true  initial  decomp. 
Both  the  normal  reaction  and  that  inhibited  by  the 
presence  of  NO  AATere  studied.  G.  D.  P. 

Process  of  polymerisation.  J.  W.  Breiten- 
bach  (Osterr.  Chem.-Ztg.,  1939,  42,  204 — 215). — 
A  summary  and  bibliography  of  polymerisation 
reactions  classified  according  to  the  substances 
polymerising.  E.  J.  G. 

Kinetics  of  chain  polymerisation.  V.  In¬ 
fluence  of  different  modes  of  reaction  on  the 
polymolecularity.  G.  V.  Schulz.  VI.  Distri¬ 
bution  of  the  mol.  wt.  in  the  polymerisation  of 
polystyrene.  G.  V.  Schulz  and  A.  Dinglinger 
(Z.  physikal.  Chem.,  1939,  B,  43,  25—46;  47—57; 
cf.  A.,  1938,  I,  363). — V.  Theoretical.  Previous  .de¬ 


ductions  on  the  distribution  of  polymerisation  pro¬ 
ducts  are  supplemented  by  the  following  mechanisms  : 
uniform  coupling,  statistical  coupling,  and  poly¬ 
merisation  equilibrium.  The  influence  of  each  on  the 
distribution  of  polymerisation  products  is  discussed. 

VI.  The  distribution  coeffs.  of  a  series  of  poly¬ 
styrenes  decomposed  by  fractionation  have  been 
determined.  W.  R.  A. 

Thermal  decomposition  of  methylene  diacet¬ 
ate,  ethylidene  diacetate,  and  paracetaldehyde 
at  low  pressures.  J.  R.  Dacey  and  C.  C.  Corbin 
(J.  Chem.  Physics,  1939,  7,  315 — 317). — The  rates  of 
the  thermal  decomp,  of  CH2(OAc)2  (552 — 590°  K.), 
CHMe(OAc)2  (509 — 570°  K.),  and  paracetaldehyde 
(525 — 566°  k.)  have  been  measured  doAvn  to  pressures 
of  0-05  mm.  No  fall  in  the  reaction  rates  is  evident. 
The  min.  nos.  of  internal  degrees  of  freedom  contri¬ 
buting  to  the  activation  energies  are  16,  18,  and  64, 
respectively.  W.  R.  A. 

Kinetics  of  cracking  of  hydrocarbons  under 
pressure.  I.  Cracking  of  normal  paraffin 
hydrocarbons.  M.  D.  Tilitscheev  (J.  Appl.  Chem. 
Russ.,  1939,  12,  105— 112).— The  velocity  coeif. 
for  the  reaction  of  cracking  of  ?£-paraffms  is  expressed 
by  log  k  =  log  (n  -  6-8)  +  14*22  -  13170/T,  where 
n  is  the  no.  of  C  atoms  (>12),  and  T  is  abs.  temp. 
(673 — 873°).  The  activation  energy  for  n  =  5 — 10 
is  65,000,  and  for  n  —  11 — 32  60,000  g.-cal.  per  g.- 
mol.  R.  T. 

Kinetics  and  mechanism  of  cracking  of  hydro¬ 
carbons. — See  B.,  1939,  570. 

Halogen-halide  exchange  reactions  in  aqueous 
solution.  R.  W.  Dodson  and  R.  D.  Eoavler  (J. 
Amer.  Chem.  Soc.,  1939,  61,  1215 — 1216). — Exchange 
betAveen  Br*'  and  Br2  and  between  I*'  and  I2  occurs 
completely  within  60  sec.  The  probable  mechanism 
is  Br*'  +  Br2  =  Br*3'  =  Br'  +  Br*2.  W.  R.  A. 

Kinetics  of  the  saponification  of  the  ethyl 
esters  of  normal  aliphatic  acids.  H.  A.  Smith 
and  H.  S.  Levenson  (J.  Amer.  Chem.  Soc.,  1939,  61, 
1172—1175). — The  kinetics  of  the  saponification  of 
EtOAc,  EtC02Et,  and  PrC02Et,  determined  at  20°, 
30°,  40°,  and  50°,  are  compared  Avith  the  data  of  Evans 
et  al.  (cf.  A.,  1938,  I,  578).  Agreement  is  good  for 
EtC02Et  and  fair  for  PrC03Et  (8%  difference  at  50°). 
The  velocity  coeffs.  for  EtOAc,  however,  differ  by 
~25%  at  50°.  The  activation  energy  of  the 
reactions  appears  to  be  const,  at  ~1 4,900  g.-cal.  per 
mol.  It  is  concluded  that  in  the  equation  k  —  sZe~ElRT, 
E  is  const,  and  that  changes  in  k  are  due  to  changes  in 
the  steric  factor,  s .  W.  R.  A, 

Kinetic  salt  and  medium  effects  in  the  reaction 
between  ethylene  chlorohydrin  and  hydroxyl 
ion.  L.  0.  Winstrom  and  J.  C.  Warner  (J.  Amer. 
Chem.  Soc.,  1939,  61,  1205 — 1210). — The  reaction 
between  CH2C1*CH2’0H  (I)  and  OH'  ion  has  been  in¬ 
vestigated  at  0°,  15°,  25°,  and  35°  in  H20,  Et0H-H20, 
and  in  1  : 4-dioxan~H20  mixtures  of  such  composition 
that  at  each  temp,  the  dielectric  const.  D  =  Jo¬ 
in  absence  of  C02,  the  reaction  in  H20  is  strictly 
bimol.  up  to  90%  completion,  and  k2  1b  independent  of 
the  initial  concns.  of  the  reactants.  In  presence  of 
C02  however,  k2  drifts  to  higher  vals.  as  the  initial 
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concn.  of  reactants  is  decreased,  owing  probably  to  the 
side  reaction  of  (I)  with  C03"  ions  forming  (CH2*OH)2. 
The  constancy  of  k2  over  a  considerable  range  of 
ionic  strength  both  in  absence  and  in  presence  of 
neutral  salts  (KN03  and  NaN03)  in  H20  and  in 
EtOH-H20  indicates  the  absence  of  appreciable 
kinetic  salt  effects.  Decrease  in  D  of  the  solvent 
increases  the  reaction  velocity  as  indicated  by  the 
theory  of  Harned  and  Samaras  (cf.  A.,  1932,  346). 
The  energies  of  activation,  determined  in  H20  and  in 
two  mixed  solvents  of  const.  D,  are  related  according  to 
the  predictions  of  Svirbely  and  Warner  (cf.  A.,  1935, 
1464).  W.  R.  A. 

Mechanism  of  additions  to  double  bonds.  X. 
Kinetics  of  association  of  ci/cfopentadiene .  H. 
Kaufmann  and  A.  Wassermaisn  (J.G.S.,  1939,  870 — 
871 ;  cf.  A.,  1939,  I,  269). — The  reaction  2 {cyclo- 
pentadiene)  =  e?^odic?/cfopentadiene  has  been  studied 
at  25—70°  in  AcOH,  0—35°  in  CS2,  and  0—55°  in 
EtOH  and  in  PhN02.  The  parameters  of  the  Arr¬ 
henius  equation  are  similar  for  polar  and  non-polar 
liquids  and  the  gas  phase.  Activation  energies,  coeffs. 
of  velocity,  and  collision  nos.  are  approx,  independent 
of  the  medium.  F.  R.  G. 

Internal  and  external  field  action  of  substi¬ 
tuents  on  methyl  donors  and  acceptors.  E. 
Hertel  and  H.  Luhrmann  (Z.  Elektrochem,,  1939, 
45,  405—408;  cf.  A.,  1935,  1232;  1936,  12).— The 
velocity  of  reaction  of  p- substituted  derivatives  of 
2  : 6-dinitroanisole  with  NMc2*C6H4*OMe  (I)  has 
been  studied  in  COMe2  solution  at  35°  and  45°.  The 
tendency  for  the  0  atom  to  absorb  the  electron  pair 
and  form  an  electrovalent  link  with  the  Me  forming  a 
quaternary  salt  with  (I)  increases  with  variation  of  the 
p-substituent  in  the  order  NR2,  Me,  H,  Cl,  CN,  N02. 
The  sp.  conductivities  of  COMe2  solutions  of  the  com¬ 
pounds  indicate  the  same  order.  The  reactivity  of 
o-C6H3Me4NMe2  and  of  1:2: 6-C6H3Me2*NMe2 
with  Mel  is  that  of  NPhMe2.  This  effect  is 
attributed  to  internal  field  action.  The  basicity  of 
NPhMe2  is  almost  unaltered  by  the  introduction  of  two 
Me  in  the  o-position,  but  is  greatly  diminished  by  the 
introduction  of  Br  in  the  ?tt-position.  The  relative 
effects  of  o-,  m-,  andp-substituents  are  discussed. 

J.  W.  S. 

Treatment  of  observations  on  a  unimolecular 
reaction  by  tbe  theory  of  errors.  J.  Molland 
(Arh.  norsk.  Vidensk.-Akad.  Oslo,  I,  1936,  No.  2,  15 
pp. ;  Chem.  Zentr.,  1936,  ii,  4084 — 40S5). — Errors  in 
the  polarimetric  study  of  the  hydrolysis  of  d-aoc'-di- 
methylsuccinic  anhydride  at  20°  are  evaluated  and 
discussed.  Two  series  of  measurements  gave  k  — 
0*0662  and  0*0664^0*00016.  No  catalytic  effect  of 
H'  is  observed,  k  remaining  const,  during  the  hydro¬ 
lysis.  A  J.  E.W. 

Thermal  decomposition  of  tbe  ammonium 
chromates.  K.  Fischbeck  and  H.  Spingler  (Z. 
anorg.  Chem.,  1939,  241,  209—224;  cf.  A.,  193S,  I, 
209). — The  kinetics  of  the  decomp,  of  (NH4)„Cr04  (I), 
(NH4)2Cr207  (II),  and  (NH4)2Cr3O10  (III),  at  160— 
240°,  have  been  studied.  The  reaction-time  curves 
are  of  the  S- shaped  autocatalytic  type,  and  since  there 
is  no  equilibrium  between  reactants  and  resultants 
there  can  be  no  question  of  the  crystallisation  of  a 


supersaturated  phase,  but  there  must  be  direct  cata¬ 
lysis  by  the  products.  During  the  induction  period, 
before  the  evolution  of  N2  has  become  measurable, 
appreciable  quantities  of  NH3  are  given  off  from  (I), 
and  this  process  is  partly  reversible.  The  formation 
of  a  nucleus  apparently  involves  liberation  of  H2Cr04 
or  Cr03  on  the  surface.  For  all  three  salts,  the  % 
decomp,  in  the  early  stages  oc  £4,  as  is  to  be  expected 
if  the  no,  of  nuclei  formed  in  a  given  time  is  const. 
Throughout  the  rest  of  the  reaction  time  for  (II)  and 
(III),  and  in  the  later  stages  for  (I),  a  formula  of  the 
“  contracting  sphere  ”  type  holds.  The  departures 
from  this  in  the  case  of  (I)  are  due  to  reversible  loss  of 
NH3.  The  duration  of  the  induction  period  is  in¬ 
dependent  of  temp,  for  (I);  for  (II)  and  (III)  it  de¬ 
creases  rapidly  with  increasing  temp.  During  the 
main  period  of  the  reaction  the  Arrhenius  equation 
holds,  with  E  —  40,000,  49,000,  and  34,000  g.-cal.  for 
(I),  (II),  and  (III),  respectively.  F.  J.  G. 

Theory  of  cation  exchange  of  permutites.  I — 
III.  N.  L.  Radimov  (J.  Gen.  Chem.  Russ.,  1939,  9, 
3 — 11,  12 — 19,  20 — 25). — I.  Exchange  of  cations 
between  glauconites  and  solutions  takes  place  in 
accordance  with  the  law  of  mass  action,  within  certain 
concn.  limits.  Glauconites  saturated  with  Ca  may  be 
regenerated  with  sea-H20. 

II.  The  velocity  of  exchange  of  cations  is  limited  by 
the  velocity  of  diffusion  of  ions  in  the  adsorption  layer. 
An  expression  for  the  kinetic  activity  of  permutites  is 
derived. 

III.  The  heat  of  exchange  of  cations  (Ca,  Mg,  Na) 
from  permutites  has  been  determined.  The  results 
aro  in  agreement  with  theoretical  considerations. 

R.  T. 

Spontaneous  inflammation  of  sodium  hypo¬ 
sulphite. — See  B.,  1939,  600. 

Kinetics  of  tbe  decomposition  of  n-butane. 
II.  Inhibition  by  nitric  oxide  and  propylene. 
L.  S.  Echols  and  R.  N.  Pease  (J.  Amer.  Chem.  Soc., 
1939,  61,  1024—1027;  cf.  A.,  1939,  I,  149).— Inhibi¬ 
tion  of  the  decomp,  of  ?i-C4H10  by  NO  and  by  C3Hf) 
attains  a  limit  as  the  concn.  of  inhibitor  increases  and 
it  diminishes  as  the  reaction  proceeds,  owing  probably 
to  reversible  formation  of  an  intermediate  product. 
The  data  are  compared  'with  those  of  the  normal 
decomp,  and  possible  mechanisms  are  suggested. 

W.  R.  A. 

Prediction  of  rate  constants  from  equilibrium 
data  for  reactions  in  D20-H20  mixtures.  F. 
Brescia  (J.  Chem.  Physics,  1939,  7,  310 — 313). — The 
reaction  rates  for  sp.  H*-  and  sp.  OH'-catalysed  reac¬ 
tions,  in  H20-D20  mixtures,  can  be  predicted  from 
equilibrium  data  on  the  assumption  that  the  rate  cc 
the  fraction  of  D‘  and  the  fraction  of  OD',  respectively. 
Agreement  between  the  predicted  and  observed  rates 
is  good  for  sp.  H*- catalysed  reactions  (hydrolysis  of 
acetal,  MeOAc,  and  HC02Et).  The  lack  of  agreement 
in  the  sucrose,  glucose,  and  diacetone  alcohol  reactions 
may  be  due  to  substrate  exchange  with  solvent. 

W.  R.  A. 

Kinetics  of  tbe  catalysed  esterification  of 
metbyl-  and  pbenyl-substituted  aliphatic  acids 
in  metbyl  alcobol.  H.  A.  Smith  (J.  Amer.  Chem. 
Soc.,  1939,  61,  1176 — 1180). — The  kinetics  of  the  H*- 
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catalysed  esterifications  of  Pr^C02H,  Bu^C02H, 
CHMeEt*C02H,  4 -methyl  valeric,  phenylacetic  (I), 
hydrocinnamic  (II),  and  y-phenylbutyric  (III)  acids 
have  been  measured  at  20°,  30°,  40°,  and  50°  in  MeOH. 
Data  indicate  that  the  reaction  velocity  is  affected 
only  by  substitution  of  Me  in  the  a-  or  p-position. 
The  increase  in  the  total  no.  of  C  in  a  straight  chain  up 
to  4  has  a  considerable  effect  on  the  reaction  velocity 
even  when  the  position  of  substitution  remains  un¬ 
changed.  The  velocity  coeffs.  for  (I),  (II),  and  (III) 
are  the  same  and  ~  the  val.  for  Pr^C02H.  This  is 
discussed  in  the  light  of  the  postulated  ring  structure  of 
the  aliphatic  acids.  W.  R.  A. 

Relation  between  the  velocity  of  inversion  of 
sucrose  and  the  hydrogen-ion  activity  in  con¬ 
centrated  solutions  of  hydrochloric  acid,  pure 
or  mixed  with  a  chloride.  M.  Duboux  and  J. 
Rochat  (Helv.  Chim.  Acta,  1939,  22,  563—579).— 
Erom  the  vals.  of  the  mean  activity  coeff.  of  HC1 
(yHci)  (A.,  1928,  567)  and  assuming  that  yC\  =  Yk  for 
all  concns.  of  KC1  and  that  ycl  is  dependent  only  on 
the  [Cl7]  (Maclnnes,  A.,  1919,  ii,  385)  the  vals.  of  yn 
are  deduced  for  cone,  solutions  of  HC1,  with  and  with¬ 
out  the  addition  of  sucrose,  NaCl,  NH4C1,  or  MgCl2. 
In  aq.  HC1  alone,  yH  decreases  with  increasing  concn. 
(m)y  passing  through  a  min.  at  m  =  0*1  8m.,  and  then 
increases.  yn  is  increased  considerably  by  the  addi¬ 
tion  of  chloride.  Addition  of  sucrose  also  increases 
yjr,  especially  at  lower  m.  The  velocity  of  inversion  of 
sucrose  in  cone.  aq.  HC1  is  approx,  oc  aH.aHl0  (a  = 
activity).  J.  W.  S. 

Polymerisation  of  vinyl  acetate.  A.  C.  Cuth- 
bertson,  G.  Gee,  and  E.  K.  Rideal  (Proc.  Roy.  Soc., 
1939,  A,  170,  300 — 322). — The  course  of  polymeris¬ 
ation  was  followed  by  dilatometric  measurements. 
Pure  vinyl  acetate  at  60°,  80°,  and  100°  and  in  PhMe 
solutions  at  80°  was  investigated  with  varying  concns. 
of  Bz202  as  catalyst.  An  induction  period  is  observed 
and  the  results  are  consistent  with  the  view  that  a 
complex  formed  from  catalyst  and  monomeride  breaks 
down  to  give  a  reaction  centre.  The  catalyst  is 
decomposed  during  the  reaction.  Chain  lengths  of 
the  polymeride  are  computed  from  viscosity  data  and 
the  energy  of  activation  for  the  decomp,  of  catalyst 
and  for  the  process  of  polymerisation  are  calc. 

G.  D.  P. 

Exchange  of  chlorine  substituted  in  aromatic 
nuclei  for  amino-group. — See  A.,  1939,  II,  255. 

Exchange  reaction  between  ethylene  and  deu¬ 
terium  on  a  nickel  catalyst.  G.  H.  Twigg  and 
E.  K.  Rideal  (Proc.  Roy.  Soc.,  1939,  A,  171,  55 — 69). 
—The  exchange  and  hydrogenation  reactions  between 
C2H4  and  D2  on  a  Ni  catalyst  in  the  temp,  range  60 — 
207°  were  investigated  by  determining  the  D2  content 
of  the  H2-D2  mixtures  formed  in  the  reaction.  The 
exchange  process  takes  place  through  the  primary 
addition  of  a  D  atom  to  a  chemisorbed  C2H4  mol. 
forming  an  Et  radical  which  then  decomposes  to  a 
deuterated  ethylene  mol.  and  releases  a  H  atom.  On 
this  basis  predictions  are  made  as  to  double  bond 
migration  and  exchange  reactions  in  higher  olefines. 
It  is  suggested  that  in  hydrogenation  the  H2  mol.  adds 
as  a  whole  to  the  C2H4  and  not  as  atoms.  The  energy 
of  activation  of  exchange  is  const,  up  to  100°  but 


diminishes  at  higher  temp,  as  a  result  of  the  desorption 
of  H  held  above  the  chemisorbed  C2H4  layer. 

G.  D.  P. 

Infra-red  analysis  applied  to  the  exchange 
reaction  between  ethylene  and  deuteroethylene . 
G.  K.  T.  Conn  and  G.  H.  Twigg  (Proc.  Roy.  Soc., 
1939,  A,  171,  70 — 78). — The  absorption  spectrum  of  a 
C2H4-C2D4  mixture  was  recorded  in  the  range  6*9  to 
9-3  jx.  before  and  after  heating  on  the  catalyst.  No 
change  was  observed  on  heating,  whence  it  is  concluded 
that  no  exchange  takes  place  when  the  two  ethylenes 
are  heated,  and  that  dissociation  does  not  take  place  to 
any  great  extent.  The  results  confirm  the  view  as  to 
the  nature  of  the  mechanism  of  exchange  between 
C2H4  and  D2  arrived  at  above  (cf.  preceding 
abstract).  G.  D.  P. 

Compressed  catalysts.  P.  Ivannikov  (J.  Gen. 
Chem.  Russ.,  1939,  9,  176 — 177). — The  yield  of 
EtOAc  obtained  from  EtOH  with  Cu0-A1203-U03 
catalyst  at  200 — 350°  is  much  higher  when  the  cata¬ 
lyst  is  compressed  (20,000  kg.  per  sq.  cm.).  The  yield 
of  AcOH  falls  correspondingly.  R.  T. 

Mechanism  of  contact  hydrogenation  of  car¬ 
bonyl  groups  in  presence  of  metallic  catalysts. 
J.  Horuiti  and  T.  Kwan  (Proc.  Imp.  Acad.  Tokyo, 
1939,  15,  105 — 109). — When  EtOH  containing  33% 
of  EtOD  is  shaken  with  Pt- black  (I)  in  H2,  no  D  is 
found  in  the  Et.  The  rate  of  hydrogenation  of 
COMe2  in  presence  of  (I)  is  nearly  cc  p  for  200 — 500 
mm.,  is  doubled  by  n-HCI,  and  is  0  25  times  as  great 
in  presence  of  N-NEtg.  With  Ni  catalyst,  HC1  and 
NEt3  do  not  affect  the  rate.  H2  at  20 — 200  mm. 
with  MeCHO  containing  10%  of  MeCDO  takes  up 
1%  of  D  with  Ni  but  <0*2%  with  (I).  No  inter¬ 
change  of  D  with  H  occurs  with  COMe2  containing 
7%  of  COMe*CH2D  similarly  hydrogenated  with  H2 
whilst  when  COMe2  is  hydrogenated  with  H2  contain¬ 
ing  2-33%  of  D2,  the  latter  decreases  at  approx,  the 
same  rate  as  p.  It  is  concluded  that  the  reaction 
follows  the  course  IC*0  +  H2  ->  IOO  +  H2  -> 
IC-0.+  H+  +  H  ->  :C*OH+  +  H  :CHOH  and  is 
governed  by  the  last  step.  .  F.  R.  G. 

Catalytic  decomposition  of  oxalic  acid  by  col¬ 
loidal  platinum  carbonyl.  I.  Sano  (Bull.  Chem. 
Soc.  Japan,  1939,  14,  121—131). — 0-10,  0*05,  and 
0’025n-H2C204  solutions  have  been  oxidised  in  02 
in  diffused  daylight  using  red  Pt  carbonyl  sols  and 
black  Pt  sols.  Experiments  extended  for  several 
hundred  hr.  at  25°  and  for  30  hr.  at  50°.  With  the  red 
sols  the  reaction  is  unimol.  after  induction  and  trans¬ 
ition  periods  whilst  black  sols  give  a  unimol.  rate 
without  an  induction  period.  The  sols  are  more 
stable  in  dil.  acid  and  hence  the  velocity  coeff.  is 
greater.  T.  H.  G. 

Stationary  state  of  catalysts  in  heterogeneous 
reactions.  II.  C.  Wagner  and  K.  Hauefe  (Z. 
Elektrochem.,  1939,  45,  409 — 425 ;  cf.  A.,  1938,  I, 
258). — The  velocity  of  dissociation  of  -  H2  on  Pd 
surfaces  has  been  determined  by  measurement  of  the 
velocity  of  absorption  and  evolution  of  H2  and  the 
velocity  of  reaction  between  H2  and  D2.  The  change 
of  para- H2  on  a  Pd  surface  is  >10  times  as  rapid  as 
would  be  anticipated  from  the  rate  of  absorption  of 
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H2.  It  is  inferred  that  the  change  occurs  not  only 
through  the  dissociation  of  H2  mols.  but  also  to  a 
considerable  extent  through  rearrangement  of  the 
nuclear  spin  moment  under  the  influence  of  the 
paramagnetic  Pd,  or  by  exchange  with  adsorbed 
H  atoms.  In  the  union  of  H2  and  02  on  Pd  at  160° 
the  stationary  concn.  of  H  atoms  corresponds  with  the 
equilibrium  with  H2  mols.,  and  hence  it  is  concluded 
that  reaction  occurs  through  H2  mols.  or  by  a  chain 
mechanism.  During  combination  of  C2H4  and  H2 
on  Pd,  however,  the  at.  H  concn.  is  <  that  present 
at  equilibrium  with  H2.  The  reaction  appears  to  occur 
partly  through  H  atoms  and  partly  either  through 
Ho  mols.  or  by  a  chain  mechanism.  J.  W.  S. 

Causes  of  loss  of  platinum  in  oxidation  of 
ammonia  with  a  platinum  catalyst. — See  B., 
1939,  599. 

Catalytic  phenylation  of  a-naphthylamine  and 
of  a-naphthylamine-8-  and  -5-sulphonic  acids. 

—See  B.,  1939,  576. 

Secondary  hydrogen  evolution  at  the  cathode. 

D.  Reichinstein  (Helv.  Chim.  Acta,  1939,  22,  554 — 

563). — Theoretical.  The  author’s  displacement  theory 
is  applied  to  the  development  of  equations  for  gal¬ 
vanic  polarisation,  which  predict  that  the  polarisation 
potential  during  steady-state  electrolysis  should 
vary  linearly  with  the  amount  of  H2  absorbed  by  the 
faces  of  the  electrode.  This  is  in  accord  with  Masing 
and  Laue’s  observations  on  secondary  H2  evolution 
from  Pt  cathodes  (A.,  1937,  I,  85).  J.  W.  S. 

Formation  of  anode  precipitates.  A.  Glazunov 
(Chem.  Listy,  1939,  33,  183— 186).— Parallels  are 
drawn  between  the  formation  of  anode  ppts.  and  the 
cathodic  deposition  of  complexes,  e.p.,  Ag2I.  Con¬ 
ditions  promoting  pptn.  are  high  c.d.  and  slow 
solubility  in  the  electrolyte  of  the  complex  formed. 
Metastable  ppts.  are  commonly  formed  when  the 
complex  anion  forms  a  solid  solution  with  its  decomp, 
products ;  stable  ppts.  are  usually  formed  only  when 
the  element  deposited  can  exhibit  higher  valencv. 

A.  R.  W. 

Cathodic  evolution  of  arsenic  in  electrolytes 
containing  zinc.  L.  Cambi  and  G.  G.  Monselise 
(Rend.  1st.  Lomb.  Sci.  Lett.,  1936,  [ii],  69,  392 — 396 ; 
Chem.  Zentr.,  1936,  ii,  3643). — Cathodic  reduction  of 
As  in  acid  aq.  ZnS04  is  inhibited  by  Mg**  or  AT*' 
and  C5H5N,  owing  to  formation  of  a  cathode  film 
composed  of  C5H5N  and  basic  salts.  C5H5N,  Mg*', 
Al***,  Mn*',  and  Mn*'  +  C5H5N  have  little  or  no  effect 
when  present  separately.  A.  J.  E.  W. 

Electrolytic  preparation  of  carbon-free  chrom¬ 
ium  from  solutions  of  tervalent  chromium  salts. 
—See  B.,  1939,  619. 

Electrolytic  cobalt  plating,  using  insoluble 
anodes. — See  B.,  1939,  619. 

Electrolytic  reduction  of  nitrobenzene  in  liquid 
ammonia. — See  A.,  1939,  II,  306. 

Cathodic  reduction  of  aromatic  nitroso-com- 
pounds  below  the  hydrogen  deposition  potential. 

E.  Hertel  and  A.  Lenz  (Z.  Elektrochem., 
45,  395 — 401). — PhNO,  p-NOC^-OH,  and  p- 
NO*C6H4*NMe2  can  be  reduced  electrolytically  in  dil. 


H2S04  solution  at  high  c.d.  below  the  H  deposition 
potential.  The  effects  of  velocity  of  stirring,  temp., 
concn.  of  NO -compound,  nature  of  the  p- substituent, 
nature  of  the  electrode  metal,  and  the  nature  of  the 
medium  on  the  form  of  the  voltage-current  curve 
have  been  investigated.  An  equation  developed  for 
the  current  is  in  accord  with  experiment.  The  heat 
of  activation  of  the  reactions  appears  to  be  small, 
and  the  effect  of  temp,  is  mainly  attributable  to  change 
in  the  velocity  of  diffusion.  J.  W.  S. 

Electrodeposition  of  nickel  from  nickel  chloride 
solutions. — See  B.,  1939,  619. 

Chemical  action  of  high-frequency  corona  dis¬ 
charge  on  ethyl  alcohol  vapour.  J.  T.  Emus 
(Bull.  Acad.  Sci.  U.R.S.S.,  1938,  Scr.  Chim.,  1167 — 
1173). — At  low  pressure  or  with  A  at  1  atm.  dehydro- 
gonation  is  the  primary  reaction  caused  by  high- 
frequency  corona  discharge  on  EtOH  vapour. 
MeCHO  formed  is  then  decomposed  to  CO  and  CH4. 

F.  H. 

Inertia  and  chemical  activity  of  the  rare  gases.  . 
Action  of  helium  on  sodium  under  the  influence 
of  electrical  discharge  at  low  pressures.  H. 
Damianovitch  (Anal.  Assoc.  Quim.  Argentina,  1938, 
26,  249 — 253). — A  discharge  of  350  v.  and  5  ma.  from 
a  Na  cathode  in  He  at  2 — 4  mm.  gives  a  grey  deposit 
on  the  walls  of  the  tube  accompanied  by  decrease  in 
pressure  and  rise  in  temp.  Formation  of  HeNa  is 
presumed.  F.  R.  G. 

Photochemical  decomposition  of  ammonia. 
S.  Shida  (Rev.  Phys.  Chem.  Japan,  1939,  13,  12 — 
30)/ — The  reaction  has  been  studied  both  by  direct 
determination  of  non -condensible  products  and  by 
analysis  of  the  thermal  expansion  produced  on  irradi¬ 
ation.  The  reaction  is  largely  heterogeneous.  Con¬ 
trary  to  the  findings  of  Wiig  (A.,  1937,  I,  370),  the 
quantum  yield  increases  with  decreasing  pressure  of 
NH3  even  below  100  mm.  The  addition  of  N2 
causes  a  slight  increase  in  the  quantum  yield. 

F.  J.  G. 

Hydrogen-chlorine  reaction.  I.  Significance 
of  the  course  of  the  reaction  with  oxygen-free 
gases.  M.  Bodenstein  and  E.  Winter  (Sitzungs- 
ber.  preuss.  Akad.  Wiss.  Berlin,  Phvs.-math.  KL, 
1936,  2—18;  Chem.  Zentr.,  1936,  ii,  1672 — 1673). — 
Substitution  of  a  glass  reaction  vessel  by  a  Ag  vessel 
with  a  glass  window  protected  by  a  H2  stream  causes 
a  substantial  increase  in  the  quantum  yield  (y)  of  the 
photochemical  reaction.  This  confirms  that  chains 
are  broken  in  the  gas  phase  by  reaction  of  Cl  atoms 
with  a  Si  chloride  produced  from  the  glass  (cf.  A., 
1931,  319).  Collisions  of  Cl  atoms  with  the  walls 
occur  ~104  times  more  frequently  than  chain  break¬ 
ages,  so  that  diffusion  effects  are  negligible  and  fixation 
of  Cl  atoms  on  the  walls  is  oc  their  concn.  in  the  gas 
phase.  The  accommodation  coeff.  is  reproducible 
and  corresponds  with  a  y  val.  of  ~4-2  X  10 6  mols. 
per  quantum,  the  chains  having  a  mean  life  of  16 
sec.  The  inhibiting  effect  of  HC1  observed  by  Ritchie 
and  Norrish  (A.,  1933,  576)  is  ascribed  to  a  wall  effect. 

A.  J.  E.  W. 

Influence  of  pressure  on  photographic  sensi¬ 
tivity  to  Arrays.  S.  S.  Lu,  C.  Hung-Chi,  and  L. 
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Ta-Yuan  (Compt.  rend.,  1939,  208,  1296—1297).— 
A  rise  in  pressure  (110 — -1080  kg.  per  sq.  cm.)  may 
increase  or  decrease  the  sensitivity,  according  to  the 
particular  film  in  use.  In  either  case  the  ratio  of  the 
image  densities  with  and  without  applied  pressure  is 
independent  of  the  exposure.  It  is  suggested  that 
two  opposing  pressure  effects  exist,  which  are  com¬ 
parable  in  the  X-ray  region  but  severally  predominate 
in  the  y~ ray  and  the  visible  and  ultra-violet  regions. 
Application  of  pressure  before  exposure  causes  a  corre¬ 
sponding  but  less  pronounced  effect,  but  pressure  after 
exposure  causes  an  increase  of  sensitivity  in  every 
case  studied.  A.  J.  E.  W. 

Photo- oxidation  of  diisopropyl  ether.  G. 
Radulesco  (Ann.  Off.  nat.  Combust,  liq.,  1938,  13, 
1071 — 1082). — Under  the  light  from  a  500-w.  lamp 
Pr^20  yields  COMe2,  H20,  peroxides,  and  resinous 
products.  The  photo-oxidation  was  retarded  by 
01%  of  p-cresol,  p-NH2-C6H4*OH,  or  p-C6H4(NH2)2, 
but  accelerated  by  0*1%  of  a-C10H7*OH.  R.  B.  C. 

Chemical  reactions  produced  by  a-particles. 
W.  Mund  (Congr.  int.  Quim.  pura  apl.,  1934,  9,  II, 
304—322;  Chem.  Zentr.,  1936,  ii,  3756;  cf.  A.,  1934, 
497).— A  review.  A.  J.  E.  W. 

Polymerisation  of  liquids  by  irradiation  with 
neutrons  and  other  rays.  F.  L.  Hofwood  and 
J.  T.  Phillips  (Nature,  1939,  143,  640). — Curves 
showing  the  contraction  in  vol.  produced  in  Me 
methylacrylate  by  exposure  to  neutrons  and  to  y-rays 
are  reproduced.  Styrene,  vinyl  acetate,  and  a  ketone 
behave  similarly.  L.  S.  T. 

Action  of  water  on  sodium,  copper,  and  mer¬ 
cury.  G.  Costeanu  and  P.  Renatjd  (Compt!  rend., 
1939,  208,  1014— 1016).— A  jet  of  H20  vapour 
impinging  on  a  Na  surface  in  a  vac.  reacts  rapidly 
when  a  high  p.d.  is  established  between  the  jet  and  the 
surface,  although  no  action  occurs  in  the  absence  of  a 
p.d.  (cf.  A.,  1938,  I,  206).  Cu  and  Hg  surfaces  are 
also  blackened,  and  with  Hg  production  of  03  and 
H202  has  been  detected.  The  effect  of  the  p.d.  is  to 
increase  the  no.  of  high-energy  collisions. 

A.J.E.W. 

Sodium  polyphosphates.  II.  K.  R.  Andress 
and  K.  WfjST  (Z.  anorg.  Chem.,  1939,  241, 196 — 204 ; 
cf.  A.,  1938,  I,  319). — The  products  obtained  when 
equimol.  mixtures  of  NaP03  and  Na4P207  are  heated 
at  >600°  have  been  studied  by  determining  their 
binding  power  for  Ca.  From  600°  to  660°  there  is 
increasing  dissociation  of  Na5P3O10  into  NaP03  -f- 
Na4P207,  but  with  further  rise  of  temp,  a  new  equili¬ 
brium  is  set  up,  the  product  having  increased  hygro- 
scopicity  and  Ca-binding  power.  This  product,  on 
tempering  at  600°,  is  verv  rapidly  transformed  into 
Na5P3Oio.  ~  %  F.  J.  G. 

[Sulphides,  selenides,  and  tellurides  of]  the 
alkali  metals.  W.  Klemm,  H.  Sodomann,  and  P. 
Langmesser  (Z.  anorg.  Chem.,  1939,  241,  281 — 304). 
— Experimental  details  for  the  prep,  of  alkali 
sulphides,  selenides,  and  tellurides  are  given.  Direct 
synthesis  in  liquid  NH3  is  applicable  in  most  cases,  but 
the  Cs  compounds  are  best  prepared  from  Cs  and  HgS, 
HgSe,  or  HgTe.  Yals.  for  p4®  are  recorded  as  follows  : 
Rb2Se,  3*575;  Rb2Te,  3*620;  Cs2S,  4*150;  Cs2Se 


4*395 ;  Cs2Te,  4*300.  The  inter-ionic  distances  and 
mol.  vols.  for  the  mono -compounds  are  discussed. 
The  increments  for  Se"  and  Te"  are  34  and  46  c.c., 
respectively,  and  those  for  K%  Rb’,  and  Cs',  when 
associated  with  bivalent  anions,  are  15,  18,  and  22  c.c., 
i.e.,  rather  <  the  usual  vals.  The  system  K-Se  has 
been  investigated  by  means  of  cooling- curves  and 
X-ray  analysis,  the  existence  of  K2Se,  K2Se2,  K2Se3, 
K2Sc4,  and  K2Se5  being  definitely  indicated,  whilst 
K2Se6  may  exist.  K2Se  and  K2Te  form  solid  solutions 
with  excess  of  Se  or  Te  up  to  the  approx,  compositions 
K2Ser2  and  K2Ter3}  but  the  Na  compounds  show  little, 
if  any,  mixed  crystal  formation.  Vais,  of  x  at  room 
temp,  and  at  — 183°  are  given  for  all  known  sulphides, 
selenides,  and  tellurides  of  Na,  K,  Rb,  and  Cs.  They 
are  all  diamagnetic ;  the  tetra-compounds  are  there¬ 
fore  true  poly-compounds,  to  be  formulated  K2S4  etc., 
and  are  not  analogous  to  the  dioxides.  The  vals.  for 
the  mono-compounds  agree  with  those  calc,  by  Angus 
(A.,  1932,  795).  The  vals.  for  the  poly-compounds 
are  not  in  general  compounded  additively  of  those  for 
the  mono-compounds  and  for  the  free  element.  The 
idea  (A.,  1936,  148)  that  K2S3  becomes  ferromagnetic 
at  low  temp,  is  unfounded ;  it  is  diamagnetic  even  at 
—  183°,  and  the  phenomenon  which  suggested  ferro¬ 
magnetism  is  a  strong  pyro-electric  effect,  also  exhi¬ 
bited  by  K2Se3,  K0Se4,  Rb2S3,  Rb2Se3,  Rb2Se4,  and 
Cs2Se3.  •  F.  J.  G. 

Preparation  of  potassium  ferrocyanide  from 
calcium  cyanamide.  S.  A.  Vigdorov  (J.  Appl. 
Chem.  Russ.,  1939, 12,  46—49). — Of  a  no.  of  methods, 
that  of  Wohler  (A.,  1934,  1341)  is  preferred.  R.  T. 

Specific  effects  of  certain  tissue  extracts  on 
the  crystallisation  pattern  of  cupric  chloride. 

D.  L.  Morris  and  C.  T.  Morris  (J.  Physical  Chem., 
1939,  43,  623 — 629). — Inorg.  salts,  simple  sugars,  and 
glycine  have  a  negligible  influence  on  the  crystallis¬ 
ation  of  CuCl2.  Solutions  of  starch  and  glycogen  and 
extracts  of  cereal  grains  produce  patterns  which  are 
characteristic  of  the  substance  added.  Proteins  and 
autolysed  cereal  extracts  give  non-characteristic 
patterns.  An  active  fraction  which  gives  the  charac¬ 
teristic  pattern  has  been  isolated  from  oats.  It 
contains  80%  of  polysaccharide  and  a  S  compound, 
and  appears  to  be  free  from  starch.  Photomicro¬ 
graphs  are  given.  C.  R.  H. 

Metallic  amides  and  metallic  nitrides.  VII. 
Copper  nitride.  R.  Juza  and  H.  Hahn  (Z.  anorg. 
Chem.,  1939,  241,  172—178;  cf.  A.,  1938,  I,  562).— 
Pure  Cu3N  may  be  obtained  by  heating  freshly  de- 
hj'drated  CuF2  in  NH3  at  280°.  Complete  decomp, 
occurs  in  vac.  at  450°.  In  N2  decomp,  begins  at  300°, 
and  in  NH3  at  330°.  Cu3N  reacts  with  H2  at  230°,  and 
in  02  it  is  superficially  oxidised  at  300°  and  burns  at 
400°.  Its  heat  of  formation  is  — 17*8  kg.-cal.  per  g.- 
mol.,  and  pf  =  5*84.  */  for  various  preps,  ranges 

from  0*05  to  0*5  X  10"6,  probably  because  of  the 
presence  of  traces  of  Fe  or  Ni.  F.  J.  G. 

Preparation  of  anhydrous  beryllium  chloride 
from  beryllium  oxide  through  beryllium  car¬ 
bide.  J.  Kielland  and  L.  Tronstad  (Kong. 
Norske  Yidensk.  Selsk.  Forh.,  1936,  8,  147—150; 
Chem.  Zentr.,  1936,  ii,  3644 — 3645). — Be2C  is  pre- 
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pared  by  heating  BeO  with  sugar  C  at  >2100°; 
decomp,  is  rapid  at  2230°.  Chlorination  of  Be2C  at 
<300°  yields  BeCl2,  which  should  be  separable  from 
A1CL  and  FeCL  by  fractional  distillation. 

A.J.E.W. 

Fluoberyllates  and  their  analogy  to  sulphates. 
VI.  Fluoberyllates  of  metalammino-complexes. 
N.  Ray  (Z.  anorg.  Chem.,  1939,  241,  165 — 171). — The 
following  ammino-fliioberyllates  are  described : 
[Ag(NH3)2]2BeF4,2H20 ;  [Ag(NH3)2]2BeF4 ; 
[Cu(NH3)4]BeF4,H20 ;  [Cu(NH3)2]BeF4 ; 
[Zn(NH3)4]BeF4;  [Cd(NH3)4]BeF4 ;  [Ni(NH3)6]BeF4 ; 
[Ni(NH3)4]BeF4,2H20 ;  [Ni(NH3)2]BeF4 ; 
[Ni(NH3)6]BeF4,2KI;  [Co(NH3)0]2(BeF4)3,3H2O ; 
[Co(NH3)6](BeF4)Cl.  F.  J.  G. 

Preparation  of  anhydrous  magnesium  chlor¬ 
ide.  W.  D.  Treadwell,  A.  Cohen,  and  T.  Zurrer 
(Helv.  Chim.  Acta,  1939,  22,  449 — 456). — Anhyd. 
MgCl2  can  be  prepared  from  MgO  by  passing  a  mixture 
of  CC)  and  Cl2  over  the  MgO  heated  at  740 — 750°  in  a 
vertical  tube  so  arranged  that  the  MgCl2  formed  can 
drip  into  a  receiver.  If  210  c.c.  of  CO  and  200  c.c.  of 
Cl2  per  min.  are  passed  over  400 — 500  g.  of  MgO  under 
these  conditions  practically  no  Cl2  or  CO  passes  into 
the  atm.  with  the  waste  gas.  An  apparatus  suitable 
for  the  prep,  is  described.  J.  W.  S. 

Structure  of  magnesium  silicates.  E.  Thilo 
(Forschung.  u.  Fortschritte,  1939,  15,  170 — 171). — * 
The* structure  of  talc  [Mg6Si8O20(OH)4],  anthophyllite 
[Mg7Si8022(0H)2],  and  enstatite  (Mg8Si8024)  has  been 
investigated.  The  difference  between  these  represen¬ 
tatives  of  different  classes  of  silicates  is  chiefly  in  the 
structure  of  the  anion.'  In  talc  there  is  a  plane  of  OH~ 
and  a  plane  of  [Si80208“],  each  Si  being  surrounded  by 
4  0.  The  anion  of  anthophyllite  also  consists  of  Si04 
units,  the  ion  being  [Si802212~]n.  In  enstatite,  chains 
of  simple  Si04  tetrahedra  are’ found.  When  talc  is 
heated  to  temp.  >900°  it  gives  mesoenstatite,  MgSi03, 
not  identical  with  enstatite.  The  talc  first  goes 
through  a  completely  disordered  or  amorphous  stage, 
from  which  two  forms  of  MgSiOs  (known  as  Mx  and  M2) 
are  formed  at  higher  temp.,  these  being  finally  con¬ 
verted  into  mesoenstatite.  Anthophyllite,  on  the 
other  hand,  passes  directly  into  enstatite  when  heated. 
This  difference  is  explained  on  the  basis  of  the  struc¬ 
ture  of  the  anions.  The  three  principal  forms  of 
MgSi03,  enstatite,  mesoenstatite,  and  klinoenstatite, 
are  readily  converted  one  into  the  other.  Enstatite  is 
produced  from  all  forms  by  heating  at  900°,  meso¬ 
enstatite  at  900—1270°,  and  klinoenstatite  is  stable 
only  at  temp.  >  1270°.  M4  and  M2  forms  are  possibly 
metastable,  and  have  been  obtained  only  from  talc  or 
amorphous  synthetic  MgSi03.  A.  J.  M. 

Chemical  composition  and  crystalline  struc¬ 
ture  of  the  product  of  slow  oxidation  of  mag¬ 
nesium  in  presence  of  moisture.  R.  Faivre  and 
A.  Michel  (Compt.  rend.,  1939,  208,  1008— 1010).— 
The  black  oxidation  product  (cf.  Chaudron  and  Michel, 
Bull.  Soc.  chim.,  1938,  [v],  5,  1609),  freed  from  un¬ 
changed  Mg  .  by  treatment  with  EtBr  (in  Et20), 
possesses  a  brucite  structure  and  consists  of  Mg(OH)2 
containing  ~6  additional  Mg  atoms  per  100  Mg(OH)2 
mols..  The  cryst.  parameter  a  of  the  black  product 


(3-142  a.)  is  >  that  of  brucite  (3-135  a.),  showing  that 
the  Mg  atoms  are  inserted  in  the  brucite  lattice, 
probably  between  the  electrically  neutral  layers 
parallel  to  the  {001}  plane.  A.  J.  E.  W. 

Physico-chemical  analysis,  in  connexion  with 
sulphuric  acid  treatment  of  phosphates .  Trans¬ 
formations  of  calcium  sulphate  crystal  hydrates 
in  presence  of  phosphoric  acid  at  80°.  A.  P. 
Belopolski,  A.  A.  Taperova,  and  M.  N.  Schtjlgina 
(J.  Appl.  Chem.  Russ.,  1939,  12,  3— 13).— At  80°  the 
stability  of  different  forms  of  CaS04  rises  in  the  order 
CaS04J0-5H20  <  gypsum  <  anhydrite,  in  presence 
of  >30%  P205;  with  >35%  P205  the  order  is  gyp¬ 
sum  <  CaS04,0‘5H20  <  anhydrite.  The  changes  are 
not  continuous,  a  certain  time  elapsing  between 
formation  of  a  meta  stable  form  and  its  conversion  into 
the  stable  one ;  this  is  ascribed  to  supersaturation  of 
the  solution  with  the  new  phase,  with  delayed  crystall¬ 
isation)  ,  R.  T. 

Calcium  arsenates.  System  calcium  oxide- 
arsenic  pentoxide-water  at  17°.  H.  Guerin 
(Compt.  rend.,  1939,  208,  1016 — 1018;  cf.  A.,  1938, 

l,  359). — The  stable  compounds  CaH4(As04)2, 

Ca2H2(As04)2,2Ho0,  Ca2H0(As04)2,4H20, 
SCaOMsgOs.lOHaO,  Ca3(As04)2,a;H20)  and 
4Ca0,As205,5H20,  and  the  unstable  hydrate 
Ca2H2(As04)2,6H20  have  been  characterised.  The 
conditions  of  formation  and  the  plt  and  concn.  limits 
for  which  these  compounds  are  stable  are  studied.  . 

#  A.  J.  E.  W. 

Compounds  of  zinc  salts  with  quinoline.  T.  L. 
ChancT  (Z.  anorg.  Chem.,  1939,  241,  205: — 208). — 
The  following  Zn  quinolino- sails  are  described : 
Zn(NO3)2,2C0H7N,  m.p.  185° ;  2ZnS04,C9H7N ; 
2(HC02)2Zn,C9H7N,  m.p.  130°;  (EtC02)2Zn,C9H7N, 

m. p.  145° ;  Zn(OBz)2,C9H-N,  m.p.  185°  ; 

2  (Pr°C02  )2Zn,C9H  7N,  m.p.  153° ;  2(Bu«C02)2Zn,C9H7N, 
m.p.  148°;  2(C5Hna*C02)2Zn,C9H7N,  m.p.  145°. 

All  m.p.  are  with  decomp.  F.  J.  G. 

Reactions  in  the  solid  state  at  high  temper¬ 
atures.  XXIII.  Theory  of  the  active  structures 
which  arise  at  the  beginning  of  a  reaction  in  the 
solid  state.  W.  Jander  [with  H.  Herrmann]  (Z. 
anorg.  Chem.,  1939,  241,  225 — 232).— The  author’s 
views  (cf.  A.,  1933,  1128)  and  those  of  Huttig  are  com¬ 
pared.  The  only  important  difference  is  that  the 
author’s  “  reaction  zone  ”  is  regarded  as  being  only  a 
few  mols.  thick,  whereas  Huttig5 s  “  inner  diffusion 
refers  to  deep  penetration  of  the  lattice  of  the  one  solid 
by  mols.  of  the  other,  with  the  production  of  a  com¬ 
pletely  disordered  structure.  This  latter  view  is 
supported  chiefly  by  X-ray  diagrams  obtained  by 
Huttig  cl  aL  (A.,  1938, 1,  410)  for  Zn0-Fe203  mixtures 
after  heating  at  various  temp.  These  experiments 
have  been  repeated,  and  no  indication  of  the  presence 
of  large  amounts  of  amorphous  material  was  found 
at  any  stage.  On  the  other  hand  specimens  heated 
at  500°  and  at  650°  showed  faint  lines  which  could  not 
be  assigned  to  either  the  reactants  or  the  product, 
and  possibly  indicate  the  temporary  existence,  in  the 
reaction  zone,  of  some  metastable  structure  or 
compound.  F.  J.  G. 
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Mercury  halogenosulphid.es  and.  halogenb- 
selenid.es.  A.  Baroni  (R.C.  Atti  Accad.  Lincei, 
1939,  [vi],  29,  76 — 79). — Electron  diffraction  measure¬ 
ments  and  chemical  analyses  confirm  the  formation 
by  the  action  of  H2S  or  H2Se  on  dil.  aq.  or 
MeOH  solutions  of  Hg  halides  of  the  following 
compounds  :  HgS,HgCl2,  2HgS,HgCl2,  HgSe,HgCl2, 
2HgSe,HgCl2,  and  the  corresponding  Br  and  I 
compounds.  ;  0.  J.  W. 


Reactions  between  solids.  F.  Taradoire  (Bull. 
Soc.  chink,  1939,  [v],  6,  866 — 872). — Reaction  has 
been  observed  in  many  cases  when  solid  materials 
are  placed  in  contact  at  <30°  in  the  presence  of 
atm.  HoO.  After  drying  the  solids  over  P20r>, 
however,  no  reaction  occurs,  but  if  H20  vapour  is 
introduced  reaction  takes  place,  sometimes  very 
rapidly.  Exceptions  are  found  in  the  cases  of  the 
systems  HgCl2-KI,  HgCl2-Cu,  and  Se02~Na2S203, 
in  which  reaction  appears  to  continue  in  the  absence 
of  H20.  In  each  of  these  cases  there  is  one  reactant 
which  is  appreciably  volatile  at  room  temp.  No 
reaction  occurs  between  NH4C1  and  CaO  or  PbO  when 
kept  at  room  temp,  in  the  absence  of  H20  vapour, 
but  a  brisk  reaction  occurs  as  soon  as  the  mixture  is 
introduced  into  moist  air.  In  the  examples  studied 
the  reactants  are  too  far  from  their  m.p.  for  diffusion 
of  the  solids  to  play  any  part  in  the  reaction. 

\  :  J.  W.  S. 


Preparation  of  pure  alumina  from  aluminium 
sulphate.— See  B;,  1939,  600. 

Sesquioxide  and  hydroxides  of  gallium.  A.  W. 
Laubengayer  and  H.  R.  Engle  (J.  Amer.  Chem. 
Soc.,  1939,  61,  1210 — 1214). — The  system  Ga203- 
H20  has  been  studied  by  fusion- quenching,  hydro¬ 
thermal-quenching,  and  dehydration  methods  and 
phases  have  been  identified  by  Y-ray  diffraction, 
and  by  microscopical  and  chemical  examination. 
The  compounds  isolated  were  oc-Ga203,  p-Ga203, 
GaO(OH),  and  Ga{OH)3>  and  their  properties  and 
ranges  of  stability  are  discussed.  A  mechanism  of 
pptn.  of  Ga  and  ageing  of  the  gelatinous  ppt.  is  sug¬ 
gested.  Ga(OH)3  is  a  fine  powder,  sol.  in  dfi.  mineral, 
acids,  but  practically  insol.  in  H20  ;  it  has  a  distinctive 
X-ray  diffraction  pattern.  W.  R.  A. 


Bi-  and  quadri- valent  compounds  of  the  rare 
earths.  VII.  Structure  of  some  dihalides.  W. 
Doll  and  W.  Klemm  (Z.  anorg.  Chem.,  1939,  241, 
239 — 258).— CaBr2  lias  the  CaCl2  structure  ( G  35) 
with  Q'  6*55,  b  6-88,  c  4*34  a.  Ybl2  has  the  Cdl2  >f 
structure  {G  6)  with’  a  448,  c  6-96 “a.  The  following 
have  the  PbCl2  structure  (C  23)  :  BaCl2,  with  a  4*70, 
b  7*82,  c  9*33  a.  ;  BaBr0,  with  a  4*95,  b  8*25,  c  9*84  a.  ; 
Bal2,  with  a  5*27,  6  8*86, x  10*57  a.;  SmCl2,  with  a 
4*50,  b  7*53,  c  8*97  a.;  EuC12,  with  a  449,  b  7*50, 
c  8*91  a.  The  structures  of  the  following  could  not 
be  determined  :  YbCl2,  SrBr2,  SmBr2,  EuBr2,  YbBr2, 
Srl2,  Sml2,  and  EuL>;  they  are  not  of  the  Ti02, 
CaCl2,  CaF2,  CdCl2,  Cdl2,  or  PbCl2  types.  Those  of 
SrBr2,  SmBr2,  and  EuBr2  are  similar,  and  differ  from 
that  of  YbBr2,  whilst  those  of  Sml2  and  EuL,  are  sim¬ 
ilar  and  have  some  resemblance  to  that  of  Srl2. 
The  occurrence  of  the  PbCl2  type  among  the  alkaline- 
earth  halides  is  analogous  to  that  of  the  CsCl  type 
among  the  alkali  halides,  and  requires  a  cation  having 


a  relatively  high  polarisability.  Sml2,  YbBr2,  and 
Ybl2  have  p*3  5*469,  5*906,  and  5*702,  respectively. 

F.  J.  G. 

Bi-  and  quadri-valent  compounds  of  the  rare 
earths.  VI.  Halides  of  bivalent  europium.  W. 
J£lemm  and  W.  Doll.  VIII.  [Sulphide,  selenide, 
and  telluride  of]  bivalent  europium.  W.  Klemm 
and  H.  Senef  (Z.  anorg.  Chem.,  1939,  241,  233— 
238,  259 — 263). — VI.  Vais,  of  x  at  various  temp,  are 
recorded  for  EuF2,  EuC12,  EuBr2,  and  Eul2.  The 
corresponding  mol.  moments  are  7*4  and  7*9  Bohr 
magnetons  for  EuF2  and  for  the  other  halides,  re¬ 
spectively,  the  latter  val.  being  that  expected  from 
theory,  and  the  discrepancy  with  EuF2  being  attrib¬ 
uted  to  contamination  with  EuF3.  pJB  =  5*44  for 
EuBr2  and  5*50  for  Eul2.  BuCl2,SNH3  is  described. 

VIII.  BuJl  selenide  and  telluride  have  been  obtained 
by  heating  EuC12  with  excess  of  Se  or  Te  in  a  stream 
of  H2.  EuS  (cf.  A.,  1938,  1,  530)  may  be  prepared  in 
the  same  way.  Vais,  of  /  at  various  temp,  are  re¬ 
corded  for  all  three,  and  give  mol.  moments  of  74 
to  7*9  magnetons,  in  agreement  with  theory  for  ionic 
binding.  They  have  the  NaCl  structure,  with  a  = 
5*956,  6*173,  and  6*572  a.  for  EuS,  EuSe,  and  EuTe, 
respectively.  The  radius  of  the  Eu*‘  ion  is  <  that  of 
the  Sr"  ion  by  ~ 0*03  a.  F.  J.  G. 

Concentration  of  carbon  (13C)  by  diffusion. 
M.  de  Hemptinne  and  P.  Capron  (J.  Phys.  Radium, 
1939,  [vii],  10,  171—  175).-^-Using  a  battery  of  51 
Hg-vapour  diffusion  pumps  the  ^C  concn.  of  CH4 
has  been  increased  to  50%  as  indicated  by  examin¬ 
ation  of  the  Swan  bands  of  C.  Operational  details 
and  optimum  conditions  are  discussed.  W.  R.  A. 

Stability  of  stannous  oxide.  E.  Crepaz  (Atti 
R.  1st.  Veneto  Sci.,  Lett.  Arti,  1936,  95,  II,  445— 
450;  Chem.  Zentr.,  1936,  ii,  3994).— Decomp,  of 
SnO  (prepared  from  SnCl2  by  pptn.  with  Na2C03) 
commences  at  370°  :  2SnO  =  Sn02  +  Sn  (cf!  A., 
1928j  257).  No  transition  is  observed  at  550°  (cf. 
A.,  1933,  214).  A.  J.  E.  W. 

Corrosion  of  metallic  tin  [by  sulphur  dioxide]. 
— See  B.,  1939,  617. 

Ageing  and  coprecipitation .  XXVII.  Copre¬ 
cipitation  of  nitrate  with  lead  sulphate  and  the 
decomposition  of  coprecipitated  nitrate  on  heat¬ 
ing.;  I.  M.  P-Olthopf  and  R.  A. JEIalversen  (J. 
Physical  Chem,,  1939,  43,  605 — 611). — When  equi- 
mol.  solutions  of  Pb(N03)2  and  IC2S04  (04—0*025 
mol.)  are  mixed  at  room  temp.,  the  amount  of  co- 
pptd.  nitrate  is  0*5 — 0*6%.  The  amount  is  less  if 
K2S04  is  added  to  an  excess  of  Pb(N03)2,  if  pptn. 
takes  place  at  100°,  or  if  the  solution  of  Pb(N03)2  is 
slightly  acidified  with  HN03.  The  nitrate  is  not 
copptd.  as  KN03  but  as  Pb(N03)2  or  a  basic  salt. 
The  amount  of  copptd.  nitrate  decreases  on  ageing 
the  ppt.,, and  almost  the  whole  of  it  is  eliminated  after 
ageing  for  24  hr.  in  0*01n-HNO3  at  90°.  C.  R.  H. 

Mechanism  of  the  corrosion  of  thallium.  E. 
Plank  and  A.  Urmanczy  (Z.  anorg.  Chem.,  1939, 
241,  158— 164;  cf.  A.,  1938,  I,  405).— The  rate  of 
corrosion  of  rotating  T1  discs  in  H20  oc  the  speed  of 
rotation  when  the  H20  is  in  equilibrium  with  air. 
In  presence  of  02  the  rate  is  much  increased ;  in  pres- 
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ence  of  H2  it  is  much  diminished  and  increases  only 
slightly  with  increasing  speed  of  rotation.  The  rate 
is  always  if  the  controlling  factor  were  the  diffusion 
of  T10H  from  a  limiting  concn.  (=  its  solubility) 
on  the  surface.  The  fact  that  the  metal  is  function¬ 
ing  simultaneously  as  a  T1  electrode  and  a  H  electrode 
defines  its  potential,  and  from  this  it  is  calc,  that  the 
limiting  [TT]  =  [OH']  is  the  solubility  of  TIOH. 
02  accelerates  the  corrosion  by  disturbing  the  H 
potential  on  the  surface  of  the  metal.  F.  J.  G. 

Reaction  of  phosphoric  acid  with  trioxymethyl- 
ene. — See  A.,  1939,  II,  303. 

Octahedral  arsenious  oxide.  M.  Randall  and 
T.  C.  Doody  (J.  Physical  Chem.,  1939,  43,  613 — 
622). — The  formation  of  planar  and  needle-like  octa¬ 
hedral  crystals  of  As203,  prepared  by  mol.  distillation 
in  vac.  under  varying  conditions,  is  described. 

C.  R,  H. 

Niobium  tetroxide.  P.  Sue  (Bull.  Soc.  chim., 
1939,  [v],  6,  S23 — 829). — Nb204  is  most  easily  pre¬ 
pared  by  reduction  of  Nb205  in  H2  at  800 — 1000°. 
It  is  not  attacked  by  Br-H20,  H202,  cone.  aq.  KMn04, 
cone,  or  dil.  aq.  NaOH,  HN03,  HF,  HC1,  or  H2S04  in 
the  cold  or  in  the  hot.  When  heated  in  air  it  remains 
unchanged  at  <390°  but  at  400°  it  burns  with  in¬ 
candescence,  forming  Nb205.  In  02  oxidation  begins 
at  200°.  When  heated  with  Na2C03  it  yields  NaNb03 
and  CO.  Similar  reducing  action  is  observed  when 
it  is  heated  with  NaN03,  NaN02,  NaOH,  Na2S03, 
or  Na2S04.  Nb204  reduces  C02  at  900 — 950°,  S02  at 
320 — 365°,  and  N02  at  210°,  producing  CO,  S,  and 
NO,  respectively.  J.  W.  S. 

Niobium  chlorides.  P.  Sue  (Bull.  Soc.  chim., 
1939,  [v],  6,  830 — 837). — The  action  of  Cl2  on  a  mix¬ 
ture  of  Nb205  and  C  yields  a  mixture  of  NbCl5  and 
NbOCl3.  When  the  vapours  so  obtained  are  mixed 
with  Cl2  and  passed  over  C  heated  at  700°  pure  NbCl5 
is  obtained.  Oxidation  of  NbCl5  at  ~300°  produces 
NbOCl3  but  at  ~500°  Nb205  is  formed.  When  a 
mixture  at  H2  and  NbCl5  vapour  is  passed  through  a 
tube  heated  at  400 — 450°  NbCl3  is  formed.  NbCl3 
burns  in  air  forming  NbOCl3.  Nb204  reacts  readily 
with  Cl2  forming  a  mixture  of  Nbo05  and  NbCl5. 

J.  W.  S. 

Exchange  reactions  with  radio -sulphur.  H.  H. 
Voge  (J.  Amer.  Chem.  Soc.,  1939,  61,  1032 — 1035). — 
Radio-S  (S*),  prepared  by  (i)  ffCl  +  \n  =  JjjS  +  }H 
and  (ii)  JJS  +  =  ^S  +  ]H,  was  dissolved  in  02- 

free  NH4  sulphide  solution,  acidified,  and  the  H2S 
formed  passed  into  Pb(OAc)2.  S  was  oxidised  and 
pptd.  as  BaS04.  Activities  measured  by  a  Geiger 
counter  indicated  complete  and  rapid  exchange. 
The  exchange  HS*'  +  S203"  ^  HS'  +  S*S03"  is 
slow  at  room  temp. ;  even  at  100°  for  1  hr.  it  is  not 
complete,  but  after  24  hr.  at  100°  it  is  practically 
complete.  No  exchange  occurred  at  20°  in  S*03"  + 
S203"  S*S03"  +  S03"  but  after  21  hr.  at  57°  or 

1  hr.  at  100°  there  was  complete  exchange.  After 
36  hr.  at  100°  there  was  no  exchange  in  S*04"  +  S" 
(alkaline  solution)  nor  in  S*04"  S03"  (alkaline  or 

acid  solution).  At  temp.  <  temp,  of  dissociation  of 
S03,  S*02  and  S03  do  not  exchange  even  in  presence 
of  H20  or  Pt-asbestos.  W.  R.  A. 


Sulphur  tetroxide  (S04).  F.  Fichter  and  A. 
Maritz  (Helv.  Chim.  Acta,  1939,  22,  792—797).— 
Mixtures  of  S04  and  S03  (>75  mol.-%  S04)  can  be 
produced  by  passing  a  mixture  of  S02  and  02  through 
an  ozoniser  (cf.  Schwarz  and  Achenbach,  A.,  1934, 
1183).  When  dissolved  in  aq.  KHS04  this  product 
behaves  similarly  to  the  compound  obtained  by 
action  of  F2  on  KHS04  (A.,  1927,  741),  and  passes 
gradually  into  K2S208.  Attempts  to  isolate  S04F2 
indicate  that  if  this  compound  exists  it  is  non-volatile. 

J.  W.  S. 

Formation  of  am.inomonopersulph.uric  acid 
by  the  interaction  of  fuming  sulphuric  acid  and 
hydrogen  azide.  H.  E.  M.  Sfecht,  A.  W.  Browne, 
and  K.  W.  Sherk  (J.  Amer.  Chem.  Soc.,  1939,  61, 
10S3 — 1086). — HN3  vapour  was  absorbed  in  fuming 
H2S04  at  60°  or  80°.  N2  was  liberated  and  amino - 
monopersulphuric  acid,  NH2*OS03H  (I),  separated 
as  colourless,  orthorhombic  crystals  with  truncated 
ends,  deliquescent,  easily  sol.  in  H20,  slightly  sol.  in 
Me  OH  and  EtOH,  insol.  in  CHC13  and  CC14,  m.p. 
(uncorr.)  210°.  Aq.  (I)  is  strongly  acid  and  oxidises 
HI,  TiCl3,  Fe’*,  and  reduces  Mn04',  Cr04",  ammoniacal 
AgN03,  and  hot  Fehling’s  solution.  (I)  forms  a  two- 
liquid  solution  with  COMe2.  The  crystals  are  stable 
to  shock  and  friction ;  they  decompose  without 
violence  on  a  hot  Fe  plate.  The  structure  is  prob¬ 
ably  (I)  in  equilibrium  with  NH,H2S04  (monazenium 
sulphate).  The  reactions  with  HI,  H20,  NH3,  and 
EtOH  have  been  quantitatively  investigated.  With 
NH3  it  is  possible  that  diazene,  (NH)2,  is  formed.  A 
mechanism  for  the  formation  of  (I)  is  suggested. 

W.  R.  A. 

Mechanism  of  formation  of  polythionic  acids. 
H.  Stamm  and  M.  Goehring  (Naturwiss.,  1939,  27, 
317—318). — Evidence  in  favour  of  the  formation  of 
thiosulphurous  acid,  H2S202,  as  an  intermediate 
product  in  the  action  of  H2S  on  S02  in  aq.  solution 
(Wackenroder’s  solution)  is  given.  The  following 
are  important  reactions  of  H2S202  which,  under  suit¬ 
able  conditions,  take  place  quantitatively :  (1) 

H2S202  ->•  H2S  +  SO*;  (2)  H2S„02  +  H2S  ->  3S  + 
2H20 ;  (3)  H2S202  +“2HI  ->  I2  +  2S  +  2H20.  It 
follows  that,  contrary  to  the  usually  accepted  view, 
H2S202  is  a  powerful  oxidising  agent.  To  study  (2) 
and  (3)  without  the  occurrence  of  (1)  a  non-aq.  solvent 
must  be  used,  the  most  suitable  being  HC02H.  NH3 
is  oxidised  by  H2S  +  S02  and  by  H2S202  in  HC02H 
and  in  H20  :  (4)  H2S202  +  2HN3  ->  3N2  +  2S  + 
2H20.  Hydrolysis  of  Me2  thiosulphite  by  HC1  in 
presence  of  H2S03  gives  H2S406  in  almost  quant, 
yield  :  (5)  H2S202  +  2H2S03  =  H2S406  +  2H20. 

With  excess  of  H2S03,  and  pK  6-9,  trithionate  and 
thiosulphate  are  formed  in  equal  proportions  :  (5a) 
S406"  +  S03"  =  S306"  +  S203".  If  H2S03  is  re¬ 
placed  completely  or  partly  by  H2S203  in  reaction 
(5),  higher  polythionic  acids  are  formed.  In  Wacken¬ 
roder’s  solution  the  presence  of  H2S406  and  H2S306 
can  be  explained  by  the  occurrence  of  reactions  (5) 
and  (5a).  Higher  polythionic  acids  are  due  to  the 
intermediate  formation  of  H2S203.  A.  J.  M. 

Reactions  of  chromates  at  high  temperatures. 
IX.  Thermal  decomposition  of  chromium  tri¬ 
oxide.  D.  S,  Datar  and  S.  K.  K.  Jatkar  (J.  Indian 
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Inst.  Sci.,  1939,  22,  A,  119—126;  cf.  A.,  1939,  I, 
333). — The  thermal  decomp.  of  Cr03  in  a  closed  system 
proceeds  in  stages  with  the  formation  of  intermediate 
products  :  (i)  250°,  25%  decomp.  corresponding  with 
Cr802i;  (ii)  286°,  33*3%  decomp.,  Cr6015,  stable  up 
to  290°;  (iii)  346°,  40%  decomp.,  Cr60i2,  stable  up 
to  249°;  (iv)  357°,  50%  decomp.,  Cr409,  unstable. 
Each  intermediate  compound  is  characterised  by  a 
distinctive  rate  of  decomp.  and  heat  of  activation. 
The  data  agree  with  those  on  the  decomp.  of  mixtures 
of  alkaline -earth  chromates  with  the  corresponding 
oxides.  No  evidence  was  obtained  for  the  formation 
of  intermediate  compounds  at  28-86,  66,  75,  and  80% 
decomp.  W.  R.  A. 

Reduction  of  allotropic  forms  of  manganese 
dioxide  by  hydrogen.  J.  M.  Dunoyer  (Compt. 
rend.,  1939,  208,  1018 — 1020). — The  reactions  have 
been  studied  by  observing  the  change  of  the  H2 
pressure  with  steadily  rising  temp.  Reduction  com¬ 
mences  at  ~170°  with  a-Mn02,  and  at  ~220°  with 
p-Mn02,  which  is  prepared  only  by  heating  Mn(N03)2. 
Mn203  is  first  formed,  and  is  reduced  further  at 
>~260°.  Mn304  reacts  on  formation  and  gives  no 

break  in  the  p- 0  curve;  reduction  of  pure  Mn304 
commences  at  350°.  The  final  reduction  product  is 
pyrophoric  MnO.  A.  J.  E.  W. 

Rhenium-blue.  W.  Biltz,  F.  W.  Wrigge,  and 
K.  Meisel  (Nachr.  Ges.  Wiss.  Gottingen,  Math.-phys. 
Kl.,  Ill,  1936,  1,  161—173;  Chem.  Zentr.,  1936,  ii, 
3770 — 3771). — “Re-blue,”  obtained  by  thermal  de¬ 
comp.  of  Re207  in  a  vac.,  reduction  of  Re207  with 
S02  and  S,  or  CO,  or  by  reduction  of  colloidal  Re207 
in  H2S04  solution,  is  shown  by  analysis  and  X-ray 
examination  to  be  identical  with  Re03,  which  may 
be  dark  blue  to  copper-coloured,  according  to  the 
state  of  division.  The  product  obtained  with  S02 
and  S  contains  varying  amounts  of  S,  the  sum  of  the 
at.  proportions  of  S  and  O  being  ~3.  Reduction  with 
CO  readily  gives  Re.  A.  J.  E.  W. 

Decomposition  of  ferrous  oxide. — See  B.,  1939, 
611. 

Corrosion  of  iron  and  steel. — See  B.,  1939,  614. 

Action  of  pyridine  and  ammonia  on  complex 
ammines  of  benzidine.  G.  Spacu  and  C.  G. 
Macarovici  (Bull.  Acad.  Sci.  Roumaine,  1939,  20, 
11 — 23). — Treatment  of  CoBzdCl2 
[Bzd  =  jp-(C6H4*NH2)2]  with  C5H5N  in  light  petroleum 
yields  the  complex  [CoBzd(C5H5N)2]Cl2.  Similarly 
are  formed  the  complexes  [ZnBzd(C5H5N)2]  and 
[CdBzd(C5H5N)2]Cl2.  ZnBzdCl2  and  CdBzdCl2  with 
NH3  in  light  petroleum  yield  respectively  the  complexes 
[ZnBzd(NH3)2]Cl2  and  [CdBzd(NH3)2]Cl2. 

J.  D.  R. 

Dehydration  of  double  cobalt  potassium  sul¬ 
phate.  (Mme.)  N.  Demassieux  and  B.  Fedoroff 
(Compt.  rend.,  1939,  208,  1223 — 1225). — Discontinu¬ 
ities  in  the  loss  of  H20  during  slow  heating  of 
CoS04,7H20  show  the  existence  of  hydrates  with  6,  4, 
2*5,  and  1H20;  dehydration  commences  at  20°,  and 
is  complete  at  285°.  K2Co(S04)2,6H20  loses  H20  at 
>75°;  a  dihydrate,  stable  at  120 — 150°,  gives  the 
anhyd.  salt  at  200°,  and  the  latter  regains  6H20  on 
exposure  to  the  atm.  at  room  temp.  Debye-Scherrer 


diagrams  (which  are  reproduced)  show  corresponding 
changes,  and  indicate  a  transition  in  K9Co(SO.)9  at 
300°.  A  J.  E.  W. 

[Spot]  reactions  in  qualitative  analysis.  E. 
Jensen  (Tids.  Kjemi,  1939,  19,  57—60,  75— 77).— A 
review.  M.  H.  M.  A. 

Destruction  of  dilute  oil  hydrosols  in  volu¬ 
metric  analysis.  D.  F.  Cheesman  (Analyst,  1939, 
64,  344). — The  hydrosol  is  shaken  with  ~25  vol.-%  of 
a  partly  sol.  alcohol  ( e.g amyl).  On  keeping,  the 
alcohol  and  dissolved  oil  rise  to  the  surface,  leaving  the 
aq,  phase  clear.  E.  C.  S. 

Determination  of  radioactive  isotopes  in  or¬ 
ganic  material.— See  A.,  1939,  II,  351. 

Electrochemical  measurement  of  concentra¬ 
tions  (other  than  pu)  by  formation  of  galvanic 
cells.  F.  Lieneweg  (Arch.  tech.  Mess.,  1936,  Part 
61,  t90—  91,  4  pp.;  Chem.  Zentr.,  1936,  ii,  3928).— 
The  determination  of  cations,  anions,  C02,  and  oxidis¬ 
ing  and  reducing  agents  by  potential  measurements, 
and  of  oxidising  agents  by  current  measurements  on 
polarised  cells,  are  discussed.  A.  J.  E.  W. 

Theory  of  differential  potentiometric  titration. 
L.  Giraut-Erler  (Compt.  rend.,  1939,  208,  1220 — 
1222;  cf.  A.,  1925,  ii,  999;  1929,  1410).— Complete 
formulae  are  given  for  the  pn  differences  at  each  stage 
in  the  titration  of  strong  acids  and  bases  in  terms  of 
the  concns.  and  vols.  of  the  solutions  and  the  [H*][OH'] 
product  for  H20.  The  formulae  are  verified  by  e.m.f. 
measurements  during  differential  titration  of  0*01 — 
In-HCI  and  -NaOH  in  the  cell  Pt-H2]HCl|KCl(satd.)| 
HCl]Pt-H2.  A.  J.  E.  W. 

Theory  of  differential  potentiometric  titration 
of  acids  and  weak  bases.  L.  Giraut-Erler 
(Compt.  rend.,  1939,  208,  1399 — 1401). — An  extension 
of  previous  work  (preceding  abstract).  W.  R.  A. 

Determination  of  hydrogen  in  steel. — See  B., 
1939,  615. 

Bromo-iodometric  investigations.  X.  De¬ 
termination  of  both  constituents  in  an  iodate- 
bromate  mixture.  J.  H.  van  der  Meulen  (Chem. 
Weekblad,  1939,  36,  414 — 416). — 103'  is  treated  with 
KI  in  a  solution  rendered  acid  with  A12(S04)3,  A1C13,  or 
KHF2.  The  liberated  I  is  titrated  with  Na2S203 
solution,  HC1  is  added  to  bring  about  reaction  between 
KI  and  Br03',  and  the  I  equiv.  to  the  Br03'  is  titrated 
with  Na2S203  solution.  S.  C. 

Iodometric  standard  of  high  equivalent  weight. 
G.  Vavrinecz  (Magyar  chem.  Fol.,  1936,  42,  1 — 2; 
Chem.  Zentr.,  1936,  ii,  1029). — Very  dil.  (~0*02n.) 
Na2S203  is  conveniently  standardised  with 
(NH4)2CuC14,2H20  (I)  (equiv.  wt.  277*51),  which  is 
stable  in  air  and  retains  its  H20  over  CaCl2  at  room 
temp.  A  weighed  amount  of  (I)  is  titrated 
immediately  after  dissolution  in  1 — 2  c.c.  of  H20  and 
addition  of  0*5  g.  of  KI ;  AcOH  is  also  added  if  the 
Na2S203  contains  an  alkaline  preservative. 

A.  J.  E.  W. 

Determination  of  fluorine  in  wood  preserv¬ 
ation  technique.  I.  Analysis  of  fluorides  in 
aqueous  solution.  B.  Ikert  (Chem.-Ztg.,  1939, 
63,  324). — The  alkali  fluoride  is  converted  into  H2SiF6 
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by  addition  of  aq.  Na2Si03  and  a  slight  excess  of  HC1. 
H2SiFG  is  pptd.  by  KC1  and  EtOH,  and  the  K2SiFG  is 
treated  with  hot  H20  and  titrated  with  O-lN-NaOH 
(phenolphthalein).  When  Cr04"  and  AsO/"  are 
present  in  the  alkali  fluoride  solution,  contamination 
of  the  K2SiF6  by  an  insol.  compound  of  Crm  and  As, 
which  leads  to  high  results,  is  avoided  by  increasing 
the  acidity  of  the  solution,  and  by  quick  filtration  in 
absence  of  direct  sunlight.  The  time  required  for  a 
determination  is  35 — 40  min.,  and  the  errors  are 
.±0*5%,  and  in  presence  of  As04'"  and  Cr04"',  ±l%- 

L.  S.  T. 


Washing  and  separation  of  barium  sulphate  in 
the  micro-gravimetric  determination  of  sulphur. 
R.  Gha^gaud  (Mikrochem.,  1939,  27,  52 — 56). — The 
org.  substance  is  decomposed  and  the  S  pptd.  as 
BaS04  in  the  usual  way.  The  ppt.  is  stirred  with  1% 
HC1  and  transferred  to  a  weighed  Si02  test-tube  by 
alternate  rinsing  with  EtOH  and  1%  HC1.  After 
centrifuging  the  supernatant  liquid  is  removed  by 
suction.  The  ppt.  is  stirred  with  1  %  HC1,  centrifuged, 
and  the  liquid  removed  by  suction  a  further  3  times 
before  the  tube  containing  the  ppt.  is  dried,  heated  to 
redness,  cooled,  and  weighed.  J.  W.  S. 


Determination  of  sulphur  in  iron  and  steel. — 
See  B.,  1939,  615. 

Determination  of  gaseous  sulphur  dioxide  in 
presence  of  sulphuric  acid  mist  and  nitrogen 
oxides. — See  B.,  1939,  599. 


Determination  of  sulphur  dioxide  in  air. — See 
B.,  1939,  671. 

Stannous  chloride  as  quantitative  reagent  for 
selenium  and  tellurium.  W.  R.  Schoellkr 
(Analyst,  1939,  64,  318 — 323). — If  possible  the 
material  is  dissolved  in  HN03;  otherwise  it  is  fused 
with  Na202  and  dissolved  in  HC1.  Cu  and  NO/, 
which  interfere,  are  removed  if  present  by  pptn.  of  Se 
and  Tc  with  aq.  NH3  on  Fe(OH)3.  Se  and  Te  are 
then  pptd.  with  SnCl2>  the  ppt.  is  dissolved  in  HCl-Br, 
and  Se  and  Te  are  then  separated  by  pptn.  in  two 
stages  with  S02.  The  application  of  the  method  to 
the  determination  of  Se  and/or  Te  in  pyrites,  CuS  ores, 
stibnite,  liquated  sulphide  (crudum),  Sb,  oxidised  Sb 
ores,  refined  Cu,  Pb,  and  galena,  oxidised  ores  etc., 
electrolytic  sludge,  and  chamber  mud  is  described. 

E.  C.  S. 

Mechanism  of  the  catalytic  action  of  selenium 
in  the  Kjeldahl  nitrogen  determination.  A. 
Sreenivasan  and  V.  Sadasivan  (Z.  anal.  Chem.,  1939, 
116,  244—252), — The  reactions  between  hot,  cone. 
H2S04  and  Se,  Se03",  or  Se04"  in  presence  of  K2S04, 
and  the  efFects  produced  by  the  addition  of  HgO  and 
org.  substances,  have  been  investigated.  When  Se  or 
Se03"  reacts  with  cone.  H2S04,  the  stable  compound 
formed  is  H2Se03.  With  H2Se04  and  H2S04,  the 
former  is  readily  reduced  to  H2Se03.  In  presence  of 
HgO,  H2Se04  only  is  formed.  In  presence  of  reducible 
org.  substances  and  without  HgO,  small  quantities  of 
H2Se03  are  formed  when  Se  is  added  to  hot,  cone. 
H2S04;  H2Se03  is  partly  reduced  to  Se,  and  H2Se04 
completely  to  H2Se03  +  Se.  In  presence  of  HgO, 
H2Se04  is  formed  even  when  org.  substances  are 
present.  With  HgO  and  Se,  the  decomp,  of  rice  flour, 


oil  cake,  dried  blood,  etc.  is  effected  in  a  third  of  the 
time  required  with  Se  alone.'  The  catalytic  effect  of 
the  Se  is  greatest  during  the  early  stages  of  oxidation 
of  org.  materials.  In  presence  of  HgO,  this  action  is 
attributed  to  the  reaction  Se  H2Se03  H2Se04, 
whilst  in  its  absence  the  reaction  Se  H2Se03  is 
responsible  for  the  oxidation  of  org.  substances. 

L.  S.  T. 

Determination  of  nitrogen  in  complex  cyanides 
of  heavy  metals.  Y.  E.  Tischtschenko  and  A.  M. 
Samsonia  (J.  Appl.  Chem.  Russ.,  1939,  12,  155 — 
160). — The  N  content  of  ferri-,  mercuri-,  argenti-, 
cobalti-,  and  nickeli-cyanides  is  determined,  with  an 
error  of  0*02 — 0  09%,  by  heating  for  1  hr.  at  270° 
(sealed  tube)  with  1  : 4  HC1,  followed  by  Kjeldahl 
distillation  of  the  NH3  formed.  With  1  :  4  H2S04 
in  place  of  HC1  the  error  is  0*04 — 0*24%.  R.  T. 

Determination  of  nitrogen  in  cider  and  apple 
juice.— See  B.,  1939,  651. 

Specific  test  for  nitrates.  M.  Pesez  (J.  Phami. 
Chim.,  1939,  [viii],  29,  460 — 465;  cf.  Janovski,  A., 
1891,  685). — Nitrates  convert  PhN02  in  cone.  H2S04 
into  ?n-C6H4(N02)2  which  yields  an  intense  violet 
colour  (later  blood-red)  when  treated  with  COMe2 
and  NaOH.  If  C6H6  replaces  PhN02  the  mixture 
must  be  heated  to  100°.  10  [xg.  of  KN03  can  be  de¬ 

tected  (pink  colour).  The  stability  of  the  colour 
is  increased  by  reducing  the  H20  content  of  the 
mixture.  W.  McC. 

Colorimetric  determination  of  nitrates  in 
water. — See  B.,  1939,  673. 

Determination  of  nitric  oxide  in  coal-distil¬ 
lation  gases. — See  B.,  1939,  568, 

Detection  of  ammonia,  calcium,  and  stront¬ 
ium  with  organic  nitro-compounds.  R.  Fischer 
(Mikrochem.,  1939,  27,  67 — 75). — A  drop  of  saturated 
picric  acid  (I)  in  CHC13  is  evaporated  to  dryness  on 
a  microscope  slide,  moistened  with  H20,  and  exposed 
to  the  vapours  suspected  to  contain  NH3.  To  prevent 
interference  by  amines  these  are  preferably  liberated 
by  MgO  rather  than  NaOH.  After  absorption  of  the 
gases  the  H20  on  the  slide  is  evaporated  to  dryness 
and  the  residue  washed  with  CHC13  to  remove  (I). 
NH4  picrate  is  insol.  and  remains  on  the  slide.  Its 
presence  can  be  confirmed  by  its  ready  sublimation 
at  170 — 180°  and  micro-m.p.  determinations.  The 
method  permits  detection  of  0*1  pg.  of  NH3.  Amines 
also  yield  salts  with  (I)  under  these  conditions  but  they 
are  either  sol.  in  CHC13  or  are  non-sublimable.  Stypli- 
nic  acid  ppts.  NH3  from  aq.  solution.  After  sub¬ 
limation  in  a  vac.  the  NH3  styphnate  forms  prisms, 
m.p.  252 — 254°.  The  NH4  compound  of  dinitro-a- 
naphthol  forms  dark  yellow  needles,  m.p:  179 — 180°, 
insol.  in  CHC13  but  decomposed  on  sublimation. 
NH4  picrolonate  is  insol.  in  CHC13  and  on  sublimation 
in  a  vac.  forms  long  pointed  needles,  m.p.  252— 
254  (decomp.).  Ca  and  Sr  form  characteristic  cryst. 
picrolonates  when  a  slightly  acid  solution  is  evapor¬ 
ated  to  dryness  with  picrolonic  acid.  They  are  insol. 
in  CHC13  and  H20  and  are  therefore  left  when  the 
residue  is  washed  with  these  solvents.  Both  lose 
H20  of  crystallisation  at  80°,  but  the  Ca  salt  has  m.p. 
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250 — 270°,  whereas  the  Sr  salt  is  infusible  at  <350°. 
0-2  pg.  of  Ca  or  Sr  can  be  detected  by  this  method. 

J.  W.  S. 

Elimination  of  the  phosphate  ion  in  qualit¬ 
ative  analysis  by  ignition.  C.  H,  Liberale!  (Rev. 
Soc.  Brasil.  Quim.,  1938,  7,  149 — 153). — A  solution 
of  cations,  from  which  groups  1  and  2  have  been  re¬ 
moved,  together  with  excess  of  Na2C03  is  evaporated, 
fused,  and  lixiviated,  whereby  P04' '  is  dissolved. 
Metals  with  sol.  and  insol.  carbonates  can  then  be 
separately  identified.  The  advantage  of  speed  and 
simplicity  is  claimed  for  the  method.  E.  R.  G. 

Microchemistry  of  yohimbine. — See  A.,  1939, 
II,  352. 

Rapid  qualitative  analysis  of  silicates.  A. 
Chaudet  (Anal.  Asoc.  Quim.  Argentina,  1938, 
26,  269 — 273). — The  sample  (1  g.)  with  Mg  powder 
(0*5  g.)  is  fused  in  a  Ni  or  Fe  crucible  and  extracted 
successively  with  H20  and  aq.  HC1.  The  presence  of 
Na,  K,  Li,  Be,  and  Al  can  be  detected  in  the  solutions. 

F.  R.  G. 

Determination  of  silica  in  Portland  cement. — 
See  B.,  1939,  607. 

Conductometric  determination  of  carbon  di¬ 
oxide.  A.  Beiler  and  E.  Schratz  (Jahrb.  wiss. 
Bot.,  1937  , 85, 355 — 367). — Modification  of  the  method 
of  Holdheide  et  al.  is  described.  A.  G.  P. 

Analysis  of  mixtures  of  ethylene  oxide  and 
carbon  dioxide. — See  B.,  1939,  576. 

Separation  of  cations  by  extraction.  S.  Stene 
(Tids.  Kjemi,  1939,  19,  6 — 7). — Cations  are  select¬ 
ively  extracted  from  aq.  solution  by  acetylacetone  in 
CHC13  or  CC14,  and  then  re-extracted  from  the  org. 
liquid  by  cone.  HC1.  Apparatus  is  described. 

M.  H.  M.  A. 

Determination  of  alkali  metals  by  Lawrence 
Smith's  method.  W.  van  Tongeren  (Zentr.  Min., 
A,  1936,  243—245;  Chem.  Zentr.,  1936,  ii,  3929).— 
The  following  modification  is  proposed :  0*5  g.  of 
CaC03  is  treated  with  cone.  HC1  in  an  agate  mortar, 
leaving  a  small  residue,  and  the  silicate  powdered 
under  the  resulting  liquid.  The  CaC03  required  for 
decomp,  is  added,  and  the  mixture  moistened  with 
EtOH.  After  drying  and  fusion  for  30—45  min, 
the  cooled  melt  disintegrates  in  hot  H00  in  <1  hr. 

“  A.  J.  E.  W. 

Use  of  base-exchange  substances  in  analytical 
chemistry.  I.  0.  Samuelson  (Z.  anal.  Chem., 
1939,  116,  328 — 334). — Na’  and  Cl',  S04",  N03', 
and  HP04"  can  be  separated  quantitatively  from  the 
orresponding  aq.  salt  solutions  by  passage  through  a 
powdered,  H’-ion  saturated,  sulphonic  acid-permutit, 
and  the  HC1,  H2S04,  HN03,  and  H3P04  determined 
in  the  filtrate  by  standard  alkali.  Other  quant, 
separations  are  Cu”  from  N03',  Cr’”  from  S04", 
Fe**’  from  Cl',  V””  from  S04,  Fe”  from  aq. 
FeS04,(NH4)2S04,6H20,  and  Fe’”  +  Mg”  from 
S04"  +  P04'"  +  H2S04.  The  passage  of  Fe2(S04)3 
-r  CuCl2  +  HC1  through  a  Na-permutit  completely 
removes  Fe”  and  Cu”  and  leaves  the  filtrate  neutral. 
Treatment  of  the  permutit  with  n-HN03  then  gives 
a  solution  which  shows  no  reaction  for  Cl'.  Possible 
advantages  to  be  gained  from  the  application  of  these 


separations  to  ordinary  analytical  processes,  e.g.> 
in  the  determination  of  S04"  in  presence  of  ions  that 
interfere  with  the  BaCl2  pptn.,  and  the  removal  of 
H*  and  heavy  metal  ions  before  a  Mohr  titration  for 
Cl',  are  pointed  out.  The  stability  of  the  new  org. 
permutits  towards  acids  makes  these  separations 
possible.  L.  S.  T. 

Reactions  of  oximino-3-methy  1-5-pyrazolone 
with  metallic  salts.  V.  Hovorka  and  V.  Sykora 
(Coll.  Czech.  Chem.  Comm.,  1939,  11,  124 — 127). — 
An  aq.  EtOH  solution  of  oximino-3-methyl-5-pyraz- 
olone  forms  ppts.  with  salts  of  Ag,  Hg1,  Hg11,  and  Cu. 
The  composition  of  the  Cu  ppt.  corresponds  with 
Cu(C4H402N3)2.  D.  F.  R. 

Determination  of  calcium  by  means  of  loretine. 

N.  Schworl  (Pharm.  Weekblad,  1939,  76,  620 — 
625).— 2*5  c.c.  of  the  solution  (containing  <2%  of 
Ca  and  free  from  metals  other  than  Mg,  Na,  K)  are 
treated  with  2*5  c.c.  of  buffer  solution  (25%  AcOH  -f- 
10%  cryst.  NaOAc)  and  warmed  in  a  H20-bath.  25 
c.c.  of  0-lN-Na  7-iodo-3-hydroxyquinoline-5-sulphon- 
ate  (meditrene)  (I)  are  heated  to  boiling  and  added  to 
the  mixture,  which  is  boiled  for  15  min.  and  slowly 
cooled.  Next  day  the  3[Ca(OH)-C9H4NI!SO3)2],10H2O 
is  filtered  off  (3G3  filter),  washed  successively  with  3 
c.c.  of  (I),  2x3  c.c.  of  EtOH,  and  3  c.c.  of  COMe2, 
and  dried  at  80°.  The  conversion  factor  ppt./Ca  is 
const,  at  21 — 20  with  2 — 40- mg.  Ca.  S.  C. 

Micro-separations  of  zinc  by  8-hydroxyquinol- 
ine.  IV.  Zinc  from  manganese,  iron,  bismuth, 
mercury,  arsenic,  and  antimony.  C.  Ceuerman 
and  P.  Wenger  (Mikrochem.,  1939,  27,  76 — 84; 
cf.  A.,  1938,  270). — Zn  cannot  be  separated  from  Mn 
hy  a  single  pptn.  by  the  AcOH  method.  The  ppt. 
is  redissolved  in  HC1  and  NaOH  is  added  until  a  turb¬ 
idity  is  produced.  AcOH  and  NaOH  are  then  added 
and  the  Zn  is  repptd.  In  determining  Zn  in  alkaline 
medium  in  presence  of  Fe111,  bromothymol-blue  is 
used  instead  of  Me-red  as  indicator  for  neutralisation 
of  tartaric  acid,  and  heating  is  carried  out  at  120— 
130°  instead  of  200°.  In  presence  of  Bi  the  alkaline 
method  is  modified  by  using  a  preliminary  washing  of 
the  ppt.  with  dil.  8-hydroxyquinoline  solution  con¬ 
taining  tartaric  acid  and  NaOH.  In  presence  of 
Hg11  1  mg.  of  KCN  is  added  per  mg.  of  Hg  present. 
Zn  can  be  determined  in  alkaline  solution  in  presence 
of  >8  mg.  of  Asm  or  Asv  or  20  mg.  of  Sb11*  of  SbT 
if  heating  is  carried  out  at  120 — 130°.  Attempts  to 
adapt  the  methods  for  determination  of  Zn  in  pre¬ 
sence  of  Ni  and  Co  have  been  unsuccessful. 

J.  W.  S. 

Micro-gravimetric  separation  of  zinc  and 
uranium.  E.  Krouta  (Mikrochem.,  1939,  27,  1 — 
7). — The  Zn  and  U  are  converted  into  the  chlorides 
and  2N-aq.  Na2C03  is  added  till  a  permanent  ppt.  ap¬ 
pears.  0*5  c.c.  of  2n-CH2C1*C02H  and  0*5  c.c.  of 
N-NaOAc  are  added  to  dissolve  the  ppt.,  and  the 
solution  is  made  up  to  8  c.c.  A  stream  of  H2S  is 
passed  through  the  hot  solution  for  10  min.,  and,  after 
keeping  for  10  min.,  the  ZnS  is  collected  and  washed 
with  H20  containing  CH2C1*C02H  and  NaOAc  and 
saturated  with  H2S.  The  filtrate  is  boiled  to  remove 
H2S  and  its  vol.  reduced  to  2*5—3  c.c.  It  is  then 
neutralised  with  NH3  and  then  1  drop  of  HC1  is  added, 


336 


BRITISH  CHEMICAL  /AND  PHYSIOLOGICAL  ABSTRACTS.— A.,  I. 


x 


together  with  0-5  c.c.  of  50%  NH4OAc.  After  warm¬ 
ing,  100%  excess  of  8-hydroxyquinoline  (4%  in  8%  aq. 
AcOH)  is  added  to  ppt.  U,  the  free  acid  introduced 
being  neutralised  by  adding  2  drops  (0*05  c.c.)  of 
12%  NH3  per  0*5  c.c.  of  reagent.  After  10  min. 
on  the  H20-bath  the  ppt.  is  collected  and  dried  at 
136 — 138°.  The  ZnS  ppt.  is  dissolved  in  HC1,  the 
solution  evaporated  to  dryness,  and  the  residue  taken 
up  in  HC1  (2  drops)  and  hot  H20  (1*5  c.c.j.  It  is 
transferred  to  a  weighed  micro-filter  vessel,  made  up 
to  5  c.c.,  and  neutralised  with  NH3.  After  making 
slightly  acid  with  1  drop  of  HC1,  0d  g.  of  NH4C1  and  a 
20-fold  excess  of  (NH4)2HP04  are  added.  The 
mixture  is  heated  (H20-bath)  for  i  hr.,  filtered,  and 
the  ppt.  washed  4  times  with  1%  (NH,LHP04  before 
drying  at  103°.  J.  W.  S. 

Quinaldinic  acid  as  a  micro-reagent.  IV. 
Determination  of  zinc  in  presence  of  copper  or 
of  silver  and  mercury.  P.  R.  Ray  and  T.  C. 
Sarkar  (Mikrocbem.,  1939,  27,  64 — 66 ;  cf.  A.,  1935, 
1094;  1939,  I,  157). — In  presence  of  Cu  the  solution 
is  treated  with  20%  NaHS03  and  glacial  AcOH 
(0-05  c.c.)  and  10%  CS(NH2)2  (1 — 1*5  c.c.)  are  added. 
After  warming  to  redissolve  the  ppt.  which  forms, 
Zn  is  pptd.  by  addition  of  excess  of  Na  quinaldinate. 
After  filtration  through  an  asbestos-packed  filter- 
stick  and  drying  at  125°  the  ppt.  is  weighed  as 
Zn(C10H6O2N)2,H2O.  In  presence  of  Ag  and  Hg  the 
treatment  with  NaIlS03  is  omitted.  J.  W.  S. 

Specificity  of  the  determination  of  lead  with 
dithizone  particularly  in  presence  of  thallium 
and  bismuth.  J.  F.  Rexth  and  C.  P.  van  Duk 
(Chem.  Weekblad,  1939,  36,  341— 343).— Sn,  Zn,  and 
T1  do  not  interfere  with  the  determination  of  Pb  in 
urine  by  the  dithizone  (I)  method  provided  precau¬ 
tions  (A.,  1938,  III,  919)  are  taken.  Bi  may  interfere 
and  is  detected  qualitatively  by  treating  the  CN-free 
solution  of  the  nitrates  with  a  little  (I)  at  pH  4-0. 
An  orange- red  or  dirty  violet-red  colour  of  the  CHC13 
layer  indicates  Bi.  After  destruction  of  the  urine 
and  addition  of  KCN  and  citrate  the  solution  is 
adjusted  to  S*5  and  treated  with  (I).  The  com¬ 
bined  CHC13  extracts  are  washed  with  50  c.c.  of  Ho0, 
and  then  with  20  c.c.  of  1%  HN03.  The  HN03 
solution  is  washed  with  CHC13,  adjusted  to  pK  4*0 
(NH3  and  bromocresol-green),  and  treated  repeatedly 
with  (I)  until  Bi  is  removed  [colour  of  CHC13  solution 
of  (I)  remains  green].  Excess  (I)  is  then  removed, 
the  solution  is  adjusted  to  pK  7*5  by  adding  KCN,  and 

the  Pb  titrated  with  (I).  S.  C. 

\ 

Polar ographic  studies  with  the  dropping  mer¬ 
cury  electrode.  IX.  Titrations  with  precipit¬ 
ations  and  redox  reactions.  M.  SpIlE^ka  (Coll. 
Czech.  Chem.  Comm.,  1939,  11,  146 — 164;  cf.  A., 
1936,  579). — Titrations  with  Pb  and  S04,  Zn,  and 
Fe(GN)e"",  and  titanometry  with  Fe”\  Cr207,  C103, 
BrOs,  I03,  and  Fe(CN)6"'  have  been  carried  out  with 
the  dropping  Hg  electrode,  the  end-point  being  deter¬ 
mined  polarographically  or  polarometrically.  With 
the  redox  reactions  it  is  better  to  use  an  electrolysis 
vessel  with  a  Hg  layer  at  the  bottom,  serving  as  the 
unpolarisable  electrode,  instead  of  a  separate  reference 
electrode.  D.  F.  R. 


.  Determination  of  lead  in  driers. — Bee  B.,  1939, 
629.  ‘ 

Sensitive  micro-test  for  thallium.  H.  JurAn^l 
(Mikrochem.,  1939,  27,  8—13). — A  drop  of  the  neutral 
or  slightly  acid  solution  is  diluted  with  H20  (2  c.c.), 
heated  to  the  b.p.,  and  treated  with  K2HgI4  reagent 
(HgL>  3*3  g.  and  KI  2*7  g.  dissolved  in  hot  H20  3—4 
c.c.  and.  diluted  to  15  c.c.)  until  the  solution  has  a 
yellowish  colour.  In  presence  of  T1  a  yellowish- 
orange  turbidity  develops,  the  crystals  growing  as 
the  solution  cools  and  appearing  microscopically  as 
yellow  rectangular  or  rod  shapes  often  grouped  in 
crosses  or  star-shaped  clusters.  They  are  tetragonal, 
exhibit  straight  extinction,  and  are  optically  positive. 
With  very  low  T1  content  the  test  may  be  performed 
on  a  microscope  slide.  The  limit  of  detection  is  0*1 
(xg.  of  Tl,  and  the  limiting  concn.  5  (xg.  per  c.c.  Ag, 
Pb,  Sn11,  and  As111  interfere  with  the  test.  K2HgI4 
yields  yellowish-green  ppts.  with  cone.  Pb11  solutions, 
cone.  CsCl,  and  with  solutions  containing  CsCl  and 
RbCl.  J.  W.  S. 

1  : 2-Diaminoanthraquinone-3-sulphonic  acid 
as  a  reagent  for  copper  in  drop  analysis.  H.  E. 
Ballaban-  (Mikrochem.,  1939,  27,  57 — 63). — Re¬ 
agent  paper  is  prepared  by  soaking  strips  of  filter- 
paper  in  0*05%  aq.  1  :  2-diaminoanthraquinone-3-sul- 
phonic  acid  and  drying  at  room  temp.  A  drop  of 
neutral  or  slightly  acid  solution  is  spotted  on  the 
reagent  paper  and  almost  dried  off  by  warming.  The 
paper  is  then  spotted  with  N-NaOH  when,  according 
to  the  amount  of  Cu  present,  a  blue  spot  or  ring  is 
produced.  The  test  can  also  be  carried  out  directly 
with  solutions  containing  NH3.  Ni  and  Co  yield 
greenish-blue  and  dark  blue  colours,  respectively, 
with  the  reagent.  In  presence  of  these  metals  the 
test  solution  is  put  on  a  strip  of  filter-paper  which, 
after  drying,  is  spotted  with  aq.  KCNS  containing 
S02  and  dried  again.  On  washing  in  H20  the  Cu 
remains  in  the  paper  as  CuCNS.  After  drying,  the 
paper  is  spotted  with  the  reagent  and  with  NaOH. 
The  application  of  the  method  to  the  detection  of  Cu  in 
minerals  and  alloys  is  discussed.  The  limit  of  detec¬ 
tion  is  0*02  (xg.  of  Cu.  J.  W.  S. 

Determination  of  copper  in  hay  by  the  diethyl- 
dithiocarbamate  method.  F.  Nydahl  (Z.  anal. 
Chem.,  1939,  116,  315—328). — Data  for  the  absorp¬ 
tion  of  light  by  CC14  solutions  of  Cu  diethyldithio- 
carbamate  (I)  show  a  max.  at  434  mjx.  CC14  is  pre¬ 
ferable  to  C5H11-OH  for  extraction,  and  when  it  is 
used  repeated  extractions  are  unnecessary  (cf.  A., 
1932,  1011).  The  extinction  coeff.  of  solutions  of  (I) 
in  CC14  falls  only  slightly  with  an  increase  in  concn. 
of  (I),  and  in  most  cases  this  fall  can  be  disregarded. 
Washing  with  dil.  aq.  NH3  has  no  effect  on  solutions 
of  (I)  in  CC14,  and  removes  interference  by  Fe  and 
Mn.  Measurements  of  the  extinction  coeff.  of  (I) 
extracted  by  CC14  by  the  method  given  yield  good 
results  for  <2  (xg.  from  5  g.  of  hay.  The  extinction 
coeff.  of  CC14  solutions  of  (I)  kept  in  a  dark  room  for 
1  day  remained  unchanged.  Ni  and  Co,  but  not  Ti, 
Pb,  and  CeUI,  affect  the  colour  of  CC14  solutions  of 
(I),  but,  in  the  amounts  in  which  they  occur  in  plants, 
are  unlikely  to  invalidate  the  determination  of  Cu  by 
this  method.  The  amounts  of  Pt  introduced  by 
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working  with.  Pt.  apparatus  can  also  be  disregarded. 
A  wet  combustion  of  the  hay,  with  HN03  and  H2S04 
and  finally  by  HC104,  is  preferred.  This  is  followed 
by  treatment  with  citrate  solution  and  aq.  NH3, 
addition  of  carbamate  solution,  and  extraction  with 
CC14.  Si02  and  CaS04  need  not  be  removed. 

L.  S.  T. 

Cupferron  and  neo-cup ferron,  their  prepar¬ 
ation,  properties,  and  analytical  applications. 
G.  P.  Smith  (Separate,  Columbus,  1938,  47  pp.). 

Iodometric-oxidimetric  evaluation  of  aqueous 
mercury  chloride  solutions.  H.  Staglich  (Sud- 
deuts.  Apoth.-Ztg.,  1939,  79,  397 — 398). — Published 
methods  are  reviewed  and  modified  D.A.B.  VI 
methods  using  Na3As03  and  KHC03  for  decomp, 
are  recommended  for  the  determination  of  1%  and 
5%  Hg2Cl2  solutions.  E.  H.  S. 


Microchemistry  of  the  rare  earths.  G.  Beck 
(Mikrochem.,  1939,  27,  47 — 51). — Sc  and  Th- yield 
with  Na  alizarin-3 -sulphonate  ppts.  which  are  insol. 
in  dil.  AcOH,  whilst  other  rare-earth  metals  are  not 
pptd.  so  long  as  the  solution  is  not  unduly  cone. 
This  method  permits  the  separation  of  Sc  and  Th 
from  other  rare-earth  metals  in  one  operation.  The 
rare  earths  and  Zr  compounds  yield  violet  solutions 
with  tincture  of  cochineal,  whereas  Th  give3  blue 
solutions.  The  colour  of  solutions  of  the  Ce  earths 
(La — Sm)  becomes  reddish- orange  on  adding  dil. 
AcOH,  whereas  with  the  Tb  and  Er  earths  and  Zr 
cone.  AcOH  is  required  to  cause  the  change. 


J.  W.  S. 

Colorimetric  determination  of  cerium.  E. 
Plaitb:  (Z.  anal.  Chem.,  1939,  116,  312— 315).— The 
determination  is  based  on  the  strong  colours  given 
by  solutions  of  K  percericarbonate.  The  slightly  acid 
Co  solution  is  treated  with  cone.  aq.  K2C03,  diluted 
accurately  with  H20,  and  shaken  with  02  until  the 
colour  remains  unchanged.  The  extinction  coeff.  is 
then  found  by  moans  of  a  Pulfrich  step-photometer. 
Beer’s  law  is  valid.  This  determination  of  Ce  cannot 
bo  made  directly  in  presence  of  Ee,  Co,  Ni,  Cr,  V,  Pr, 
Nd,  Er,  Au,  or  Pd  which  give  coloured  solutions  with 
excess  of  cone.  aq.  K2C03.  When  H3As03  is  present, 
Ce’*'  is  oxidised  only  to  Ce””  which  cannot  be  oxidised 
to  a  perceric  compound  by  air  or  02.  L.  S.  T. 


Specific  reagent  for  ceric  salts.  E.  Montig- 
inte  (Bull.  Soc.  chim.,  1939,  [v],  6,  889). — p- 
NH^CgH^SC^H  (0-5  g.)  in  H2S04  (5  c.c.)  in  IL>0 
(100  c.c.)  yields  an  immediate  red  colour  with  cone, 
solutions  of  CcF?  salts.  With  dil.  solute  solutions  it 
is  necessary  to  warm  the  solution.  The  limit  of  sensi¬ 
tivity  is  20  mg.  per  1.  The  colour  disappears  on 
addition  of  NaOH  and  is  insol.  in  Et20.  OC1',  OBr', 

and  Br03'  ions  yield  a  yellow  colour  with  the  reagent 
in  the  cold,  whilst  S208"  and  I04'  yield  a  red  colour 
on  warming,  but  this  is  always  less  intense  than  with 
Ce^.  J.  W.  S. 


Determination  of  aluminium  in  ferrous  alloys. 
—See  B.,  1939,  615. 

Separation  of  manganese  from  aluminium  and 
iron  salts  and  the  volumetric  determination  of 
these  metals.  W.  Datjbner/(Z,  anal.  Chem.,  1939, 
116,  309 — 311). — In  a  HC1  solution  of  Ee,  Al,  and 


Mn,  the  Ee*”  is  determined  as  described  previously 
(A.,  1936,  580).  Ee  and  Al  are  eliminated  from 
another  aliquot  portion  as  Ee2(HAs04)3  and  AlAs04 
(he,  cit,),  and  the  AsO/"  is  determined  iodometrically. 
When  Al  only  is  to  be  determined  the  Ee’”  is  reduced 
to  Ee”  by  means  of  S02,  the  Al  pptd.  as  A1As04,  and 
determined  as  above.  The  filtrate  containing  Mn 
and  AsO/"  is  reduced  by  S02,  and  the  NH4  salts  and 
As”*  are  removed  by  evaporation  and  ignition.  The 
Mn  in  the  residue  is  dissolved  in  HC1,  the  solution  cone, 
to  remove  Cl2,  the  Mn  pptd.  as  MnNH4As04,  and  the 
AsO/"  content  determined  iodometrically. 

L.  S.  T. 

Elucidation  of  the  macro-  and  micro-reaction 
of  iron  with  thioglycollic  acid.  C.  Mayr  and  A. 
Gebatjer  (Z.  anal.  Chem.,  1939,  116,  225 — 239 ;  A., 
1938,  I,  474;  II,  424). — The  unstable,  cornflower- 
blue  compound  obtained  in  the  reaction  between 
EeCl3  and  SH-CH2-C02H  (I)  in  dil.  HC1  is,  in  all 
probability,  Ee111  thioglycollate  (II).  In  moderately 
cone.  HC1,  no  reaction  between  (I)  and  Ee”*  takes 
place.  (II)  quickly  decomposes  into  Ee”  and  dithio- 
glycollic  acid  (III).  In  absence  of  oxidising  sub¬ 
stances,  Ee”  and  (I)  react  with  NaOH  (or  KOH) 

according  to  Fe"  +  (I)  +  2NaOH  =  CH2<®“>Fe 

(IV)  +  (I)  +  2Na’  +  2H20,  followed  by  (IV)  +  (I) 
+  2NaOH  =  Fe(S-CH2*C02Na)2  -(V)  +  2H20.  The 

ferrothioglycollate  ion  is  colourless,  and  the  red 
colour  is  due  to  undissociated  (V).  The  colour  of  the 
alkali  ferrothioglycollate  solutions  depends  on  the 
concn.  ;  in  concn.  >0-2%,  it  is  yellowish-red.  The 
addition  of  MeOH  to  solutions  of  (V)  changes  the 
colour  to  red.  Besides  these  ferrothioglycollates 
there  is  an  intensely  red-coloured  complex, 
[EeII(S*CH2*C02)2]KFein,  formed  by  the  reaction 
between  EeCl3  and  Ee(S*CH2#C02K)2,  which  can  act 
catalytically  as  an  0  carrier  in  the  oxidation  of  (I)  to 
(III).  L.  S.  T. 

Colorimetric  determination  of  iron  in  glass 
using  thioglycollic  acid. — See  B.,  1939,  603. 

Colorimetric  titration  [of  iron  in  aluminium]. 
—See  B.,  1939,  618. 

Spectrographic  analysis  of  ferrous  and  non- 
ferrous  metals. — See  B.,  1939,  615. 

Analysis  of  chromite.  M.  Berthet  (Monit. 
Prod,  chim.,  1936,  18,  No.  204,  3 — 4 ;  Chem.  Zentr., 
1936,  ii,  1032).— 0*5  g.  of  the  finely-powdered  speci¬ 
men  is  fused  twice  with  5 — 6  g.  of  Na202  over  an 
EtOH  flame  (dull  red  heat),  Na2C03  being  added  for 
the  second  fusion.  The  aq.  extract  is  treated  with 
Na202  (1  g.)  and  (NH4)2C03,  and  boiled  for  20  min. 
NH4N03  (20  g.)  is  added  to  the  filtrate,  and  Si02  and 
A^Og  are  removed  by  evaporating  nearly  to  dryness, 
adding  hot  H20,  and  filtering.  Cr  and  SO/'  are 
determined  in  the  filtrate,  and  Si02,  Ee,  Mn,  Al,  Ni, 
Ca,  and  Mg  in  the  combined  ppts.  A.  J.  E.  W. 

Inorganic  spot  analysis.  F.  Feigl  .(Rec.  trav. 
chim.,  1939,  58,  471— 480;  cf.  A.,  1939,  I,  94).— The 
following  spot  tests  are  described :  W  with  diphenyline, 
Ca  with  diketosuceinnic  osazone,  Na  with  Zn  uranyl 
acetate,  N2H4  with  salicylaldehyde,  NH2OH  with  sali- 
cylaldehyde  and  Cu  acetate,  HN3  by  the  formation  of 
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Ag  or  Fe  azide,  [Fe(CN)6]""  with  uranyl  acetate, 
[Fe(CN)6]"'  with  benzidine,  CIO;/  and  103'  by  the 
formation  of  complex  [Mn(P04)2]"',  and  S04"  with 
BaC03  and  phenolphthalein.  D.  F.  R. 

Separation  of  uranium  from  manganese,  zinc, 
calcium,  strontium,  barium,  and  magnesium 
by  means  of  isatin-p- oxime.  V.  Hovorka  and 
J.  Voiii&EK  (Coll,  Czech.  Chem.  Comm.,  1939,  11, 
128—145 ;  cf.  A.,  1938, 1,  270,  371 ;  n,  377).— U  may 
be  separated  by  means  of  isatin-p-oxime  from  salts  of 
Mn,  Zn,  Ca,  Sr,  Ba,  and  Mg.  For  0*06 — 0*25  g.  U3Os 
the  separation  may  be  effected  to  within  0*09%  from 
one  metal,  or  0*14%  from  mixtures  of  several  metals. 
By  using  (CH2)6N4  instead  of  NaOAc  as  buffer,  separ¬ 
ation  from  salts  of  the  alkali  metals  may  be  effected. 

D.  F.  R. 

Potentiometric  titration  of  the  stannite  ion 
(Sn02")  by  alkali  hypoiodite.  G.  Spacu  and  C. 
DrAgulescit  (Bull.  Acad.  Sci.  Roumaine,  1938,  20, 
1 — 10). — The  potentiometric  titration  of  the  ion  Sn02" 
by  I  in  alkaline  solution  can  be  carried  out  on  a  micro¬ 
scale.  Details  are  given  and  illustrated  by  reference 
to  typical  titrations.  W.  R.  A. 

Attempts  to  determine  vanadium  and  the 
determination  of  chromium  and  molybdenum 
in  steels  [polar ographically].— See  B.,  1939,  615. 

Determination  of  vanadium  in  ferromangan¬ 
ese. — See  B.,  1939,  615. 

Titration  of  bismuth  with  dithizone,.  J.  P. 

Reith  and  C.  P.  van  Dijk  (Chem.  Weekblad,  1939, 
36,  343 — 344). — Bi  forms  two  dithizone  compounds, 
respectively,  deep  red  at  7*5  and  orange  at  4*0. 
It  is  removed  quantitatively  by  extraction  with  dithi¬ 
zone  solution  (I)  at  4*0  in  presence  of  an  acetate 
buffer  and  provided  citrate  and  CN'  are  absent. 
Under  these  conditions  the  method  is  sp.  for  Bi  except 
when  very  large  amounts  of  Pb  are  present.  In  this 
case  the  Bi  +  a  little  Pb  are  extracted  with  (I)  at  j>n 
4*0,  the  CHCI3  extract  is  extracted  with  2  x  10  c.c.  of 
1%  HN03,  and  Bi  determined  in  the  extract  colori- 
metrically  as  quinine  bismuthi-iodide.  S.  C. 

Quantitative  deposition  of  small  amounts  of 
gold  from  solution  by  micro-electrolysis.  M.  G. 
Raeder  and  O.  S.  Kylungstad  (Mikrochem.,  1939, 
27,  112 — 117). — Electrolysis  of  aq.  AuC13  containing 
KC1,  using  hard  pencil  lead  as  anode,  and  assay  Pb 
wire  as  cathode,  permits  determination  of  0*4 — 30  pg. 
of  Au.  After  completion  of  electrolysis  the  Pb  is 
removed  and  the  residual  bead  of  Au  measured  micro- 
metrically.  With  a  c.d.  of  20 — 25  ma.  per  sq.  cm.  the 
time  necessary  for  electrolysis  is  <20  min.  at  the  b.p. 
and  <4  hr.  at  room  temp.  J.  W.  S. 

Thermometers  for  projection  and  direct  read¬ 
ing  of  various  sensitivities  down  to  0*02°.  M.  F. 
Taboury  and  F.  J.  Taboury  (Bull.  Soc.  chim.,  1939, 
[v],  6,  838 — 840). — Thermometers  constructed  in  clear 
glass  of  section  similar  to  that  used  for  clinical  thermo¬ 
meters  are  described.  With  thermometers  of  this 
type  graduated  to  0*02°  it  is  possible  to  project  1°  scale 
reading  to  cover  1  m.  J.  W.  S. 

Temperature  scale  for  the  calibration  of 
thermometers  between  14°  and  83°  K.  H.  J. 


Hoge  and  F.  G.  Brickavedde  (J.  Res.  Nat.  Bur. 
Stand.,  1939,  22,  351 — 373). — Seven  resistance  ther¬ 
mometers  (six  Pt ;  one  90  Pt :  10  Rh  alloy)  have  been 
calibrated  on  the  thermodynamic  scale  by  comparison 
with  a  He  gas  thermometer.  The  b.p.  of  02  was  taken 
as  90*19°  k.  and  computations  were  made  in  such  a 
way  as  to  secure  continuity  between  the  International 
Temp.  Scale  and  that  being  established.  The  triple 
point  of  normal  H0  is  13*96°  and  the  b.p.  20*39°  k. 

W.  A.  R. 

Measurement  of  flame  temperature. — See  B., 
1939,  568. 

Measurement  of  specific  heats  of  gases  using 
very  small  rates  of  gas  flow.  L.  Agostini  (Compt. 
rend.,  1939,  208,  1490— 1492).— A  modification  of 
Blackett,  Henry,  and  Rideal’s  apparatus  (cf.  A.,  1930, 
382)  is  described.  The  gas  is  passed  (12  cu.  mm.  per 
sec.)  through  an  electrically  heated  Ni  tube,  and  the 
temp,  of  the  two  halves  of  the  tube  are  compared  by  a 
resistance  comparison  on  a  Wheatstone  bridge. 

A.  J.  E.  W. 

Simple  method  of  reaching  helium  temper¬ 
atures.  K.  Seiler  (Naturwiss.,  1939,  27,  261). — 
In  order  to  avoid  the  use  of  large  quantities  of  liquid 
H2  in  reaching  He  temp,  the  H2  can  be  liquefied  where 
it  is  actually  to  be  used.  Apparatus  by  which  this  can 
be  accomplished  is  described.  It  is  suitable  for  the 
cooling  of  small  masses  to  He  temp,  and  for  demon¬ 
strating  superconductivity,  A.  J.  M. 

Electrically  heated  m.p.  apparatus  for  cor¬ 
rected  m.p.  in  a  temperature  range  of  20 — 400°. 
G.  Kubiczek  and  A.  Schrecker  (Chem.  Fabr.,  1939, 
12,  54 — 55). — The  apparatus  consists  of  two  concentric 
tubes  (~50  cm.  long)  of  the  clearest  Jena  bomb-glass, 
with  a  coil  of  resistance  wire  wound  on  the  inner  tube 
fixed  at  the  lower  end  in  a  small  box  which  contains  a 
variable  resistance  for  mains  current  control.  The 
temp,  is  const,  from  5  cm.  above  the  lowest  turn  to 
2  cm.  below  the  highest,  and  the  thermometer  with  a 
capillary  m.p.  tube  attached  is  suspended  in  this  zone. 

Thermopile  for  low-temperature  radiation 
measurements.  I.  M.  Moriyama  (Rev.  Sci.  Instr., 
1939,  10,  164). — Constructional  details  of  a  simple 
thermopile  of  sensitivity  approx.  1000  \±v.  per  g.-cal. 
per  sq.  cm.  per  sec.  are  given.  J.  A.  K. 

Multiple-exposure  X-ray  spectrometer.  A.  R. 
Ubbelohde  (J.  Sci.  Instr.,  1939,  16,  156 — 161). — A 
multiple-exposure  X-ray  spectrometer  which  has  been 
constructed  for  measuring  small  changes  in  lattice 
spacing  of  crystals  is  described.  The  instrument  is 
suitable  for  both  powder  and  single- crystal  photo¬ 
graphs,  and  the  specimen  can  be  investigated  either  in 
vac.  or  in  any  desired  gas.  Various  experimental 
errors  which  arise  in  determining  the  position  of  an 
X-ray  reflexion  can  be  directly  evaluated  on  the  spec¬ 
trometer  itself.  Its  use  in  measuring  isotope  effects  in 
crystals  is  illustrated  by  typical  X-ray  spectra  com¬ 
paring  CO(NHo)„  with  CO(ND„)„  and  KH*P04  with 
KD2P04.  “  D.F.  R. 

Device  to  regulate  intensity  of  metallographic 
illumination.  G.  T.  Williams  (Met.  Progr.,  1939, 
35,  72). — Interposition  of  two  mutually  adjustable 
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Polaroid  discs  between  the  H20  cell  and  the  illumin¬ 
ator  affords  a  means  of  regulating  the  intensity  of 
illumination  when  examining  micro-specimens. 

R.  B.  C. 

Photo-electronic  photography.  A.  Lallemand 
(Compt.  rend.,  1939,  208,  1211 — 1212 ;  cf.  A.,  1937, 1, 
7).- — An  image  of  the  light  source  is  formed  on  an 
alkali-metal  photo-cathode,  and  the  photo-electrons, 
accelerated  by  an  applied  potential  of  32 — 42  kv., 
register  a  reproduction  of  the  image  on  a  photographic 
plate  or  (less  advantageously)  are  recorded  by  an 
electron  counter.  The  device  is  much  more  sensitive 
than  a  photographic  plate.  A.  J.  E.  W. 

Jena  dispersion  filter.  E.  Berger  and  A. 
Klemm  (Zeiss-Nachr.,  1936,  2,  49 — 55 ;  Chem.  Zentr., 
1936,  ii,  344S).— The  filter,  consisting  of  a  sintered 
borosilicate  glass  plate  immersed  in  a  suitable  liquid 
( e.g a  benzoic  ester),  is  transparent  to  the  X  for  which 
the  g.  vals.  for  .  the  two  media  are  equal.  This  X  is 
varied  (730 — 400  mjx.)  by  change  of  temp.  (10 — 60°). 
The  half -intensity  band-width  is  3 — 20  m[x.  (400 — 
640  mg.).  A.  J.  E.  W. 

Photo-electric  colorimeter.  R.  Havemann 
(Biochem.  Z.,  1939, 301, 105 — 115). — Results  obtained 
with  the  apparatus  described  are  accurate  to  within 
0*1%  and  are  not  affected  by  variations  in  the  inten¬ 
sity  of  the  light  or  in  the  sensitivity  of  the  photo-electric 
cells.  The  standardisation  curve  showing  the  relation¬ 
ship  between  extinction  coeff.  and  unit  of  measure¬ 
ment  is,  for  the  greater  part  of  its  course,  a  straight 
line.  The  fundamentals  of  direct  and  indirect  photo¬ 
electric  colorimetry  are  discussed.  W.  McC. 

Simple  photo-electric  colorimeter.  A.  Zeller 
(Ber.  deut.  bot.  Ges,,  1938,  56,  392 — 396). — The 
construction  of  the  apparatus  is  described. 

A.  G.  P. 

New  type  of  “X-ray  microscope. "  W.  L. 
Bragg  (Nature,  1939,  143,  678). — A  method  of  con¬ 
verting  the  measurements  of  X-ray  beams  diffracted 
by  a  crystal  into  an  optical  image  of  the  crystal 
structure  is  described.  L.  S.  T. 

Spark  gap.  J.  Zielinski  (Acta  phys.  polon., 

1935,  4,  135—138;  Chem.  Zentr.,  1936,  ii,  1765).— 
A  spark-gap  with  Zn  electrodes,  suitable  for  the  excit¬ 
ation  of  low-intensity  fluorescence,  is  described. 

A.  J.  E.  W. 

Properties  of  supermicroscopic  images.  B. 
von  Borries  and  E.  Ruska  (Naturwiss.,  1939,  27, 
281 — 287). — The  production  of  the  image  in  a  super- 
electron)  microscope  is  discussed,  with  particular 
reference  to  the  depth  of  sharpness,  the  contrast,  and 
contour  of  the  image.  A.  J.  M. 

Technique  of  super-microscope  work.  H. 
Ruska  (Naturwiss.,  1939,  27,  287 — 292). — The  tech¬ 
nique  for  successful  work  with  the  electron  microscope 
is  discussed.  The  method  of  making  preps,  for  the 
electron  microscope,  particularly  on  films,  is  de¬ 
scribed.  A.  J.  M. 

Measurement  of  very  small  resistance  varia¬ 
tions  by  means  of  oscillatory  circuits  of  unstable 
frequency.  S.  Fahrentholz  (Z.  tech.  Physik, 

1936,  17,  187 — 190;  Chem.  Zentr.,  1936,  ii,  1581). — 


A  valve-oscillator  device  giving  rapid  indication  of 
bolometer  resistance  variations  is  described. 

A.  J.  E.  W. 

New  type  of  polarograph  with  solid  electrodes. 
R.  J.  Walen  and  M.  Haissinsky  (J.  Phys.  Radium, 
1939,  [vii],  10,  202 — 208). — An  apparatus  for  register¬ 
ing  potential-current  curves  during  electrolysis  with 
solid  electrodes  is  described.  The  use  of  the  apparatus 
is  illustrated  with  reference  to,  inter  alia ,  anodic 
oxidation  of  H2C204,  variation  of  the  potential  of 
deposition  with  the  concn.  of  CdS04  and  of  Pb(N03)2, 
and  the  anodic  deposition  of  Pb02.  W.  R.  A. 

Arrangement  for  measurements  with  the 
dropping  mercury  electrode  (Heyrovsky  polaro¬ 
graph).  R.  Vanossi  (Bull.  Soc.  chim.,  1939,  [v], 
6,  817 — 823). — An  improved  arrangement  of  polaro¬ 
graph  is  described.  An  external  Hg2Cl2  reference 
electrode  is  employed.  ~  ~J.  W.  S. 

Micro-electrolytic  determinations  in  small 
amounts  of  liquid.  J.  Donau  (Mikrochem.,  1939, 
27,  14 — 20). — The  solution  is  placed  on  a  disc-shaped 
cathode  and  a  Pt  wire  anode  is  allowed  to  dip  into  it. 
Both  electrodes  are  fixed  to  a  U-shaped  ebonite 
holder,  which,  by  rotation,  permits  the  electrodes  to 
be  inclined  and  rinsed  at  the  conclusion  of  the  electro¬ 
lysis  without  interrupting  the  passage  of  current.  In 
a  second  procedure  described,  electrolysis  is  carried 
out  in  a  tube  provided  with  a  tap,  so  as  to  permit 
rinsing  of  the  electrodes  without  interrupting  the  pas¬ 
sage  of  current.  J.  W.  S. 

Polarisation  of  quinhydrone  electrodes.  D. 
Ilkovi6  (Coll.  Czech.  Chem.  Comm.,  1939,  11,  176 — 
178 ;  cf.  Cupr.,  A.,  1939,  I,  202). — The  discrepancy 
between  observed  and  calc,  results  is  due  to  incorrect 
application  of  the  laws  of  diffusion  rather  than  to  the 
existence  of  local  cells  at  the  electrodes.  D.  F.  R. 

[Polarisation  of  quinhydrone  electrodes.  ]  (A) 

Y.  Cupr.  (b)  D.  Ilkovi6  (Coll.  Czech.  Chem.  Comm., 
1939,  11,  179—183,  184— 186).— (a.)  The  equations 
in  the  original  paper  are  modified  but  further  support 
is  given  to  the  existence  of  local  cells  (see  preceding 
abstract). 

(b)  Polemical.  D.  F.  R. 

Combined  calomel  and  measuring  electrodes. 
A.  Salminen  (Suomen  Kern.,  1939,  12,  A,  75 — 76; 
cf.  A.,  1939, 1,  104). — Apparatus  is  described. 

M.  H.  M.  A. 

Method  of  measuring  electrical  conductivity 
of  solutions.  V.  D.  Poljakov  and  A.  V.  Ivanov 
(Bull.  Acad.  Sci.  U.R.S.S.,  1938,  Ser.  Chim.,  1119— 
1140). — An  apparatus  for  the  measurement  of  resist¬ 
ance  of  solutions  involves  a  Wheatstone  bridge,  a 
generator,  and  an  amplifier,  an  a.c.  with  symmetrical 
wave  being  obtained  by  a  tuning  fork  undamped 
generator.  A  method  of  obtaining  sound  oscillations 
by  means  of  an  electron  tube,  using  only  the  a.c. 
source,  is  discussed.  With  fused  salts  the  best  results 
are  obtained  by  using  electrodes  of  invariable  inter¬ 
electrode  distance.  F.  H. 

Gold-chromium  resistance  wire.  T.  B.  God¬ 
frey  (J.  Res.  Nat.  Bur.  Stand.,  1939,  22,  565 — 571 ; 
cf.  B.,  1935,  232). — Coils  of  wire  of  Au-Cr  alloy 
(2*1%  Cr)  differ  considerably  in  their  response  to 
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heat-treatment,  but,  by  baking  at  170- — 200°,  it  is 
possible  to  make  the  temp,  coeff,  of  resistance  (a) 
as  low  as  is  desired  for  the  temp,  range  18 — 35°. 
Whereas  heating  a  coil  generally  reduces  a,  mechanical 
working  raises  it,  and  can  be  used  for  correction  if 
heat-treatment  has  been  carried  so  far  as  to  make  a 
negative.  For  optimum  stability,  however,  mech¬ 
anical  working  and  strain  in  mounting  should  be 
avoided.  The  pressure- coeff.  of  resistance  for  a 
Au-Cr  coil  is  1  *1  X  10~6  per  atm.  The  alloy  is  suitable 
for  use  in  resistances  for  precision  instruments. 

J.  W.  S. 

Ultra-violet  dosimetry.  Dosimetry  of  fast 
neutrons.  Dosimetry  for  radium  applicators. 
—See  A.,  1939,  III,  717. 

Background  fog  in  cloud  chambers.  E.  H. 

Plesset  and  F.  M.  Plesset  (Rev.  Sci.  Instr.,  1939, 
10,  166). — A  persistent  fog  observed  in  a  cloud  cham¬ 
ber  has  been  traced  to  the  interaction  of  alcohols 
and  the  black  velvet  used  as  photographic  background. 

.  J.  A.  K. 

Simple  counting  aid.  C.  Goodman  and  A.  L. 
Herman  (Rev.  Sci.  Instr.,  1939,  10,  164 — 165). — 
A  hand-manipulated  recording  stylus  facilitates  the 
counting  of  photographically  recorded  impulses,  e.g., 
in  the  valve  electrometer  method  of  measuring 
weak  a-ray  sources.  J.  A.  K. 

Operation  of  spark  counter.  R.  Stijber  (Helv. 
Phys.  Acta,  1939,  12,  109 — 146). — With  the  counter 
described,  the  effects  of  the  nature  and  .  material 
of  the  electrodes  and  the  nature  and  pressure  of  the 
gas  used  on  the  sparking  potential  and  tho  vol. 
in  which  counts  are  recorded  have  been  studied  with 
different  ionising  radiations.  L.  J.  J. 

Phenomenon  observed  with  the  Rutherford- 
Geiger  counter-tube  under  a  relatively  strong 
irradiation.  B.  Kwal  (Compt.  rend.,  1939,  208, 
1082—1084). — By  varying  the  potential  applied  to 
a  Rutherford-Geiger  counter-tube,  and  by  inter¬ 
posing  various  thicknessos  of  A1  foil  between  a  Po 
source  and  tho  window  of  tho  tube,  the  counter  can 
bo  made  in  turn  sensitive  to  protons,  a-particles, 
electrons,  and  y-rays  of  Po.  W.  R.  A. 

Recent  developments  in  cyclotron  technique. 
W.  B.  Mann  (Nature,  1939,  143,  583—585). 

L.  S.T. 

Counter  for  large  [gaseous]  ions  giving  the 
mobility  spectrum  directly.  P.  Qijeney  (Compt. 
rend.,  1939,  208,  1521 — 1523). — The  apparatus 
described  consists  essentially  of  two  successive 
cylindrical  condensers  through  which  the  gas  current 
is  passed;  tho  no.  of  ions  between  given  mobility 
limits  is  given  by  the  current  obtained  from  a  collector. 

A.  J.  E.  W. 

Measurement  of  magnetic  saturation  intensi¬ 
ties  at  different  temperatures.  W.  Secksmith 
(Proc.  Roy.  Soc,,  1939,  A,  170,  551—560). — A  new 
method  for  measurements  on  a  few  cu.  mm.  of 
material  is  described.  It  consists  of  an  arrangement 
for  the  determination  of  the  force  acting  on  a  ferro¬ 
magnetic  specimen  suspended  in  a  non-uniform 
magnetic  field.  Numerical  vals.  are  given  for  the 


saturation  intensity  in  Fe  and  Ni  at  20°  and  — 190° 
in  fields  from  9000  to  18,000  gauss.  G.  D.  P. 

Preservation  of  sodium  rhodizonate  indicator 
paper.  A.  L.  Godbert  and  R.  Belcher  (Analyst, 
1939,  64,  346). — The  papers  may  be  kept  in  air  for 
a  day,  or  even  longer,  if  dried  in  vac.  over  CaCl2. 
If  kept  in  vac.  they  remain  effective  for  several 
days.  E.  C.  S. 

Determination  of  internal  volume  of  steel 
capillaries  for  measurement  with  gases,  J. 
Kaminsky  and  B.  E.  Blaisdell  (Rev.  Sci.  Instr., 
1939,  10,  151 ;  cf.  A,,  1939, 1,  225).— A  correction. 

J.  A.  K. 

-  All-glass  flow-meter  with  interchangeable 
orifices.  Anon.  (Chem.  and  Ind.,  1939,  514—515). 

■ — The  meter  illustrated  consists  essentially  of  a 
detachable  orifice  to  control  the  rate  of  flow  of  gas, 
and  a  liquid  manometer  to  measure  the  pressure  fall 
across  the  orifice.  A  wide  range  of  flow  rates  is 
obtained  by  means  of  interchangeable  orifices  of 
different  sizes.  L.  S.  T. 

Gas  circulation  apparatus.  J.  Mengelis  (Z. 
physikal.  Chein.,  1939,  184,  42^44). — An  apparatus 
which  will  circulate  10C — 150  c.c.  of  gas  per  min. 
either  by  compression  or  suction,  and  can  also  be 
used  as  a  suction  pump,  is  described.  C.  R.  H. 

Theory  of  the  process  of  Clusius  and  Dickel  for 
the  separation  of  gas  mixtures.  W.  van  der 
Grinten  (Naturwiss.,  1939,  27,  317). — Theoretical 
(cf.  A.,  1938,  I,  539).  A.  J.  M. 

Specific  gravity  meter  for  flowing  liquids, 
0.  Lanjoew  (Chem.  Weekblad,  1939, 36,  331 — 332). — 
A  glass  apparatuses  described  in  which  a  const,  head 
of  the  flowing  liquid  {e.g.,  NaOH  lye)  is  balanced 
against  a  stationary  column  of  an  inert  liquid  of 
lower  d  {e.g.,  mineral  oil)  contained  preferably  in  a 
graduated  tube  placed  at  a  slope  (1  :  10)  in  order  to 
facilitate  reading  of  the  meniscus.  Differences  of 
0-01%  in  the  concn.  of  NaOH  solutions  can  be 
measured  satisfactorily.  S.  C. 

Safety  device  for  differential  oil  manometer. 
W.  Barkas  (J.  Sci.  Instr.,  1939, 16, 162). — The  bottom 
of  the  U-tube  is  made  of  rather  wider  diameter  tube 
than  the  rest  and  contains  a  steel  ball  bearing.  Norm¬ 
ally  the  ball  remains  in  the  centre  of  this  tube  and 
offers  no  hindrance  to  the  manometer  equilibrium,  but 
any  sudden  large  difference  in  pressure  in  the  two 
limbs  drives  the  ball  hard  up  against  the  narrower 
portion  of  the  tube  and  thus  prevents  the  oil  from 
blowing  out.  D.  F.  R. 

Determination  of  the  surface  tension  of  liquids 
by  weighing  of  falling  drops.  C.  S  aloe  an  u  and 
H.  McCormick  (Compt.  rend.,  1939,  208,  1278 — 
1280). — -Constructional  details  of  the  apparatus  are 
given.  The  diameter  of  the  jet  (5*0  mm.)  is  such 
that  the  drop-wt.  (in  mg.)  =  y.  :  A.  J.  E.  W. 

Surface  [film]  pressure  gauge  with  hanging 
suspension.  J.  G  east  all  a  (Compt.  rend;,  1939, 
-208,  973 — 975). — The  tension  of  two  threads  retain¬ 
ing  the  surface  film  is  communicated  to  either  side  of 
a  suspended  rectangular  frame,  the  displacement  of 
which  measures  the  surface  pressure.  With  optical 
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magnification  of  the  displacement,  pressures  of  >12 
dynes  per  cm.  are  measured  with  an  accuracy. of 
~0-01  dyne  per  cm.  Film  compression  curves  can 
be  registered  photographically.  A.  J.  E.  W. 

Glass  and  rubber  laboratory  pump.  E.  L. 

Lazier  (Science,  1939,  89,  419 — 420).— The  Palmer 
pump  (A.,  1934,  1195)  has  been  modified  to  deal  with 
1500  c.c.  per  min.  against  a  pressure  >1  m.,  and  to 
operate  in  any  position.  L.  S.  T. 

Efficiency  of  a  rotary  distillation  column. 
B.  J.  Mair  and  C.  B.  Willingham  (J.  Res.  Nat.  Bur. 
Stand.,  1939,  22,  519 — 527). — Measurements  of  the 
height  equiv.  to  a  theoretical  plate  (H.E.T.P.),  hold¬ 
up,  and  through-put  have  been  made  on  a  distillation 
column  with  rotating  members  (Urey  et  al, ,  A.,  1936, 
.1350)  and  with  rectifying  section  56  cm.  long  and  5 
cm.  diameter,  using  methylcycfohexane-ft-C7H16  test 
mixtures.  The  lowest  H.E.T.P.  (1*04  cm.)  was 
obtained  with  conical  rotating  members,  and  its  val. 
was  const,  for  throughputs  of  2 — 10  ml.  of  liquid  per 
min.  and  speeds  of  rotation  250 — 1500  r.p.m. 

J.W.  S. 


Fifty-cell  laboratory  distillation  column. 
V:  Z.  Dane§  (Chem.  Listy,  1939,  33,  153— 156).— 
Apparatus  designed  for  high-efficiency  separation  up 
to  150°,  including  an  electric  heater  and  pressure- 
operated  thermo-control,  is  described.  A.  R.  W. 

Cell  for  dust  counting.  K.  L.  Dunn  (J.  Ind. 
Hyg.,  1939,  21, ;  202— 203).- — In  the  counting  cell, 
which,  is  made  of  Pyrex  glass,  one  of  the  two.  com¬ 
ponent  parts  has  a  ground  surface  which  adheres  to 
the  optically  flat  surface  of  the  other  part,  and  so 
avoids  the  use  of  cements.  E.  M.  K. 

Activity  of  dust  as  condensation  nuclei.  C. 

Junge  (Meteorol.  Z.,  1936,  53,  186 — 188;  Chem. 
Zentr.,  1936,  ii,  1977). — Experiments  with  different 
types  of  dust  and  with  paraffin  and  oil  droplets  show 
that  particles  of  all  types,  irrespective  of  their  chemical 
nature,  are  counted  by  a  Scholz  counter. 

A.J.E.W. 

[Apparatus  for]  analysis  of  combustion  and 
mine  gases  etc. — See  B.,  1939,  567. 

J.  W.  Gibbs.  C.  A.  Kraus  (Science,  1939,  89, 
275—282).  L.S.T. 


Geochemistry, 


Distribution  of  ozone  in  the  stratosphere. 
W.  W.  Coblentz  and  R.  Stair  (J.  Res.  Nat.  Bur. 
Stand.,  1939,  22,  573 — 606). — The  spectral  quality  and 
total  intensity  of  ultra-violet  solar  radiation  have  been 
measured  at  a  ground  station  and  at  various  elevations  * 
above  the  earth’s  surface,  and  the  quantity  of  03  above 
the  points  of  observation  is  deduced.  Most  of  the 
03  is  localised  in  a  layer  at  an  elevation  of  18 — 27  km., 
with  a  max.  at  ~25  km.  The  intensity  of  short- X 
ultra-violet  radiation  at  27  km.  is  ~10  times  that  of 
direct  sunlight  at  sea  level.  Changes  in,  [03]  following 
changes  in  barometric  pressure  are  discussed. 

J.W.  S. 

Influence  of  solar  radiation  on  the  mean  tem¬ 
perature  of  atmospheric  ozone.  (Mme.)  A.  Vassy 
and  E.  Vassy  (Compt.  rend.,  1939,  208,  1518 — 1520). 
— The  low  temp.  vals.  given  by  Barbier  and  Chalonge 
(A.,  1939,  I,  238)  are  questioned,  and  the  superiority 
of  Bouguer’s  method  of  measurement  is  claimed. 
No  consistent  difference  has  been  detected  in  the 
diurnal  and  nocturnal  03  temp.,  but  the  above 
authors’  results  for  polar  regions  show  an  increase  in 
the  mean  temp,  with  increasing  duration  of  daylight. 

A.J.E.W. 

Atmospheric  ozone.  E.  Vassy  (J.  Phys.  Rad¬ 
ium,  1939,  [vii],  10,  250). — Polemical  against  Barbier 
and  Chalonge  (A.,  1939,  I,  238).  W.  R.  A: 

Iodine-air  investigations.  H.  Jesses  and  E. 
Thomae  (Z.  anal.  Chem.,  1939, 116,  305 — 309 ;  cf.  A., 
1937, 1,  636).- — I  contents  of  air  at  Stuttgart  for  1937 — 
1938  are  recorded  and  correlated  with  the  meteoro¬ 
logical  conditions.  L.  S.  T. 

Curves  of  colorimetric  titration  of  sea-water. 
S.  PrIt  and  R.  fiETOVSK'S?'  (Bull.  Soc.  Chim/  biol.; 
1939,  21,  583 — 595). — Ti trimetric  curves  of  sea-H20 
from  a  depth  of  15  m.  off  Yugoslavia  have  been 
obtained  with  the  aid  of  the  universal  indicator  of 


Cuta  and  Kamen  (A.,  1936,  950).  Sea-H20  contains 
two  buffer  systems,  one  of  which  comes  into  operation 
only  when  physicochemical  or  biological  factors  cause 
a  change  in  equilibrium.  This  “  latent  ”  buffer  is  due 
to  excess  of  bases.  The  buffering  capacity  of  sea-  h20 
increases  on  both  sides  of  the  normal  pn  (8-2  to  8-3) 
and  probably  increases  with  depth.  The  pn  of  sea- 
H20  changes  on  keeping ;  if  air  is  excluded,  for  pn 
vals.  <8  the  pK  slowly  increases  whilst  at  vals.  >8 
it  very  slowly  decreases.  If  air  is  then  admitted  the 
former  vals.  still  increase  whilst  the  latter  show  a 
definite  decrease.  C02  plays  a  very  important  part 
in  the  equilibrium  of  the  buffers  in  sea-H20,,  .Arti¬ 
ficial  sea-H20  possesses  a  greater  pK  val.  than  normal 
sea-H20.  When  freshly  prepared  it  has  ]?H7-6  but  in 
contact  .  with  air  it  becomes  more  alkaline.  The 
buffer  system  of  the  H20  in  the  cavity  of  Codium 
bursa ,  L.,  and  of  the  juice  of  Vabnia  utricularis,  Roth, 
has  been  examined.  J.  N.  A. 

Annual  cycles  of  salt  lakes  which  have  salt 
deposits.  B.  I.  Stepanov  and  V. ’I.  Nikolaev 
(Bull.  Acad.  Sci.  U.R.S.S.,  1938,  Ser.  Chim.,  1255 — 
1264). — The  lake-surface  brines  of  Basinsky  lakes 
become  richer  in  MgS04  in  spring,  in  MgCL  in  summer, 
and  in  NaCl  in  winter.  In  Dec.,  Jan.,  and  Feb., 
Na2SO4,10H2O  and  .NaCl  crystallise  out  together 
from  the  lakes  at  ~  — 3°..  F.  H. 

r  , 

[Salinity  of]  Kaselm  lakes.  V.  Grimalschi  and 
V.  Hohor  (Bull.  Acad.  Sci.  Roumaine,  1939,  21, 
12— 19).— The  stratification  of  the  lake  H20  has  been 
studied  by  measurements  of  [NaCl],  [Ca],  and  [N03'], 
and  correlated  with  seasonal  variations  in  the  influx 
of  fresh  and  salt  H^O  from  the  Danube  and  Black  Sea, 
respectively,  and  with  weather  conditions.  L.  J.  J. 

Accumulation  of  nutrient  salts  in  mud  water 
of  fresh-water  basins.  S.  W.  Bruevicz,  R.  M. 
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Pevzniak,  Y.  L.  Ponizovskaja,  andM.  A.  Sibirjakov 
(Compt.  rend.  Acad.  Sci.  U.R.S.S.,  1938,  21,  282 — 
286).— Seasonal  changes  in  salinity,  NH3,  N02', 
N03',  org.  N  and  P,  P04"',  Si,  and  Fe  contents  of 
H20  and  muds  at  various  depths  are  recorded  and 
discussed.  A.  G.  P. 

Chemical  and  physico-chemical  analysis  of 
the  Roman  hot-springs  at  Monfalcone.  B.  Doro 
(Annali  Chim.  AppL,  1939,  29,  91— 111).— Data  for 
the  H20  (temp.  ~38°)  are  tabulated.  F.  0.  H. 

Huckitta  meteorite,  Central  Australia.  C.  T. 
Madigan  [chemical  analyses  by  A.  R.  Alderman] 
(Min.  Mag.,  1939,  25,  353 — 371). — A  pallasite  weighing 
1415  kg.  with  much  weathered  iron-shale  was  found 
in  1937  near  Huckitta  station,  135  miles  N.E.  of 
Alice  Springs.  Polished  surfaces  show  broken 
crystals  of  olivine  (40T%)  in  a  matrix  of  metal  with 
small  amounts  of  troilite  and  schreibersite.  Analysis 
of  the  olivine  gave  Si02  40-21,  FeO  12*57,  MgO  47-49, 
CaO  0-20  =  100-47;  and  of  the  metallic  portion 
Fe  89-36,  Ni  8-98,  Co  0-45,  S  0-02,  P  trace,  C  0-13, 
insol.  0-4.7  =  99-41%.  The  “  Alice  Springs  55  pallasite 
described  in  1932  was  no  doubt  a  transported  frag¬ 
ment  from  this  mass.  L.  J.  S. 

Volcanism  and  nuclear  chemistry.  J.  Noetz- 
lin  (Compt.  rend.,  1939,  208,  1100 — 1102). — Nuclear 
reactions  are  considered  as  the  fundamental  mechanism 
of  the  life  of  stars.  On  the  earth,  volcanic  eruptions 
are  possibly  the  results  of  nuclear  reactions  in  the 
depths  of  the  earth’s  crust,  the  agent  probably  being 
the  neutron,  W.  R.  A. 

Molecular  structure  and  compressibility  of 
matter  in  the  interior  of  the  earth,  and  possible 
causes  of  the  permanent  magnetism  of  the  earth. 
H.  Haalck  (Forsch.  u.  Fortschritte,  1939,  15,  173 — 
175). — Assuming  that  at  the  temp,  and  pressure  of 
the  interior  of  the  earth  all  matter  is  almost  completely 
ionised  and  the  formation  of  mols.  is  no  longer 
possible,  the  compressibility  of  the  material  of  the 
interior  of  the  earth  (the  kernel,  7000  km.  diameter) 
is  calc.  The  electric  field  strength  in  this  region  can 
be  calc,  and,  taking  into  account  the  earth’s  rotation, 
it  is  possible  to  explain  the  existence  of  terrestrial 
magnetism.  The  causes  of  local  and  regional 
anomalies,  and  the  secular  variation  of  the  earth’s 
magnetic  field,  are  discussed.  A.  J.  M. 

History  of  the  study  of  ore  minerals.  E. 
Thomson  (Amer.  Min.,  1939,  24,  137 — 154). — 
Various  methods  of  investigating  ore  minerals  are 
briefly  reviewed.  A  bibliography  is  given. 

L.  S.T. 

Beryl  from  Beam  mine,  Cornwall.  A.  F. 
Halijmond  (Min.  Mag.,  1939,  25,  351 — 352). — 
Beryl,  as  white  crystals  previously  mistaken  for 
quartz,  is  recorded  from  this  mine  near  St,  Austell. 
It  is  associated  with  cassiterite  and  tourmaline  on 
granite.  L.  J.  S. 

Adinoles  of  Dinas  Head,  Cornwall.  S.  O. 
Agrell  (Min.  Mag.,  1939,  25,  305 — 337). — These 
rocks  are  composed  essentially  of  albite  and  quartz 
with  some,  tourmaline,  carbonates, ;  etc.,  and  in 
chemical  composition  they  resemble  quartz-kerato- 


phyre.  They  have,  however,  been  produced  by  the 
metasomatic  action  of  solutions  rich  in  soda  on 
slates,  these  solutions  being  derived  from  albite- 
dolerite  which  was  intruded  into  the  slates.  Several 
chemical  analyses  are  given  of  the  various  rocks. 

L.  J.  S. 

Potassium  magnesium  ferric  sulphate  re¬ 
sembling  voltaite  ;  p-metavoltin.  B.  Gossner 
(Zentr.  Min.,  A,  1936,  262—269 ;  Chem.  Zentr.,  1936, 
ii,  3S94). — The  voltaites  and  metavoltin  occur  in 
two  apparently  similar  cryst.  forms,  one  having 
high  symmetry  and  the  other  an  aggregated  structure. 
Metavoltin  is  dimorphous ;  the  a-  and  p-forms  are 
hexagonal  and  pseudo-hexagonal,  respectively,  the 
latter  exhibiting  a  variety  of  twin  formations.  Cubic 
ferro-voltaites  occur,  but  voltaites  are  generally 
found  as  overgrowths  on  optically  anisotropic  crystals. 
A  K  Mg  voltaite  (composition  variable,  e.g.y  S03 
51-74,  Fe203  14-69,  A1203  3*37,  MgO  8-87,  K20  7-22, 
H20  14-05%)  has  been  prepared;  its  composition 
corresponds  with  the  limiting  formula 
MIMIIFeIII(S04)3,4H20  only  if  extensive  replacement 
of  Mg  and  K  by  Fe  is  assumed.  A.  J.  E.  W. 

Lawsonite  from  Cuba.  H.  M.  E.  Schurmann 
(Zentr.  Alin.,  A,  1936,  245 — 251 ;  Chem.  Zentr., 
1936,  ii,  3893). — The  lawsonite,  which  occurs  in 
inclusions  of  chlorite  slate  in  serpentine,  has  hardness 
6,  n  1-666— 1-68,  and  d  3-056±0-003.  Analysis: 
Si0o  37-80,  TiOo  0-6S,  A1„03  32*56,  Fe003  0*05,  FeO 
0-34,  MgO  0-32"  CaO  16:10,  Na„0  0-51,  K00  0-24, 
H20-f  11-26,  HoO-  0-04,  F  0-02%,  MnO,  a  trace, 

A.  J.  E.  W. 

Varieties  of  jasper  from  the  Tokaj-Hegyalja 
mountains.  E.  Lengyel  (Fold.  Kozlony,  1936, 
66,  129—147;  Chem.  Zentr.,  1936,  ii,  3893).— The 
nature  and  occurrence  of  the  deposits  are  described. 

A.  J.  E.  W. 


Brickerite.  (a,  b)  F.  Ahlfeld  and  R.  Mose- 
bach  (Zentr.  Min.,  A,  1936,  226—231,  287;  Chem. 
Zentr.,  1936,  ii,  3893). — (a)  Brickerite 
(4Zn0,3Ca0,2As205)  has  a  fibrous  structure,  and  is  of 
thermal  origin;  hardness  4,  d  4*13.  The  crystals  are 
probably  triclinic,  and  are  optically  biaxial  (positive) ; 
a  1-752,  p  1-7555,  y  1-779;  2V?iy  =  41°. 

(b)  Brickerite  is  identical  with  austenite,  a  new 
analysis  giving  the  composition 
2Ca0,2Zn0,As205,H20.  A.  J.  E.  W. 

Bertrandite  from  Klein-Spitzkopje,  South 
West  Africa.  P.  Ramdohr  (Zentr.  Min.,  A,  1936, 
257 — 262 ;  Chem.  Zentr.,  1936,  ii,  3893). — Deposits  of 
bertrandite,  Be4Si207(0H)2,  a  hydrothermal  secondary 
phase  of  a  pegmatite,  are  described.  A.  J.  E.  W. 


Lattice  constants  of  cerussite.  G.  A.  Lindsay 
and  H.  C.  Hoyt  (Z.  Krist.,  1938,  100,  360—362  ;  cf. 
Colby,  A.,  1933,  215), — A  precision  X-ray  determin¬ 
ation,  by  the  Bragg  method,  of  natural  face  spacings 
of  a  specimen  from  Tsumeb  gives  the  cell  elements  : 
a  5J726,  b  8-4S00,  c  6-1302  a.  I.  Me  A, 


Metamorphism  of  a  granitic  dyke  at  Franklin, 
New  Jersey.  C.  Milton  (J.  Geol.,  1939,  47,  161 — 
175). — The  rock,  hitherto  regarded  as  of  sedimentary 
origin,  is  considered  to  be  an  altered  pegmatite  dyke , 
Two  chemical  analyses  are  given.  L.  S.  T. 
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Stark  effect  of  Balmer  lines  after  passage  of 
the  atoms  through  a  very  strong  electric  field. 
R.  Ritsohl  (Physikal.  Z.,  1939,  40,  413—415). — If 
H  positive  rays  traverse  a  transverse  electric  field 
sufficiently  strong  to  remove  the  red  Stark-cffect 
components  by  ionisation,  only  violet-displaced  com¬ 
ponents  are  observed  when  the  longitudinal  field  is 
decreased.  If,  after  passage  through  the  ionising 
field,  the  direction  of  the  field  is  reversed  in  a  second 
field  condenser,  only  the  violet-displaced  components 
are  again  observed  in  the  second  field  space.  If  the 
positive  rays  pass  through  a  space  without  field,  after 
passing  through  the  strong  ionising  field,  the  atoms 
emit  only  violet-displaced  components  when  the  field 
is  again  increased.  A.  J.  M. 

Comparative  measurements  on  the  Stark 
effect  of  deuterium  and  hydrogen.  W.  Steubing, 
A.  Keil,  and  F.  Stolpe  (Z.  Physik,  1939,  112,  560 — 
568). — Determinations  of  the  separations  for  H  and 
D,  using  high  dispersion,  fail  to  reveal  the  predicted 
difference.  Both  H  and  D  show  the  expected 
asymmetry  of  the  photographed  image,  due  to  the  fine 
structure  splitting  of  the  Balmer  levels.  Differences 
in  the  intensity  ratios  of  the  single  components  are 
confirmed.  Under  identical  conditions  of  examination 
the  D  components  are  less  sharp  than  the  H. 

L.  G.  G. 

Variation  in  intensities  of  spectral  lines  with 
direction  of  observation  of  the  Stark  effect. 
H.  Kubota  (Sci.  Papers  Inst.  Phys.  Chem.  Res. 
Tokyo,  1939,  36,  7 — 11). — A  theoretical  expression 
has  been  obtained  for  the  relative  intensities  when 
viewed  at  an  arbitrary  angle  and  compared  with  the 
experimental  results  given  by  a  Lo  Surdo  tube  having 
a  rotating  axis.  The  agreement  is  satisfactory. 

[Y.  Ishida.]  The  Aw  selection  rule  for  the  trans¬ 
verse  effect  cannot  hold  if  the  condensing  lens  has  a 
large  aperture  and  so  collects  beams  which  are  not 
parallel  to  the  optic  axis.  T.  H.  G. 

Absorption  spectrum  of  oxygen.  L.  Herman 
(Ann.  Physique,  1939,  [xi],  11,  548—611). — A  column 
of  100  m.  of  gas  was  employed  and  the  very  feeble 
absorption  in  the  visible  and  ultra-violet  regions  has 
been  studied.  Spectra  due  to  02>  03,  and  04  are 
discussed.  W.  R.  A. 

Stark  effect  of  the  Ne  II  spectrum.  Y.  Ishida, 
T.  Tamaru,  and  G.  Kamijima  (Sci.  Papers  Inst.  Phys. 
Chem.  Res.  Tokyo,  1939,  36,  12 — 30). — -Measurements 
have  been  made  using  the  Be  cathode  in  a  Lo  Surdo 
quartz  tube  and  many  lines  due  to  the  3 d-nfix  trans¬ 
itions  have  been  recorded.  Their  Stark  effects  re¬ 
semble  that  of  He.  Normal  coupling  seems  to  be 


observed  by  the  lower  configurations  but  as  n  increases 
^‘-coupling  appears  to  obtain.  The  abs.  term  vals. 
have  been  calc.  T.  H.  G. 

Limiting  continuum  of  the  principal  series  of 
sodium.  J.  Bott  (Ann.  Physik,  1939,  [v],  35, 
314 — 328). — At.  absorption  coeffs.  of  Na  in  the  limit¬ 
ing  continuum  of  the  principal  series  have  been 
measured  and  agree  with  theon^  (cf.  Trumpy,  A.,  1931, 
1203).  The  photoionisation  of  Na  cannot  be  measured 
by  the  space-charge  method  using  a  Na-W  cathode, 
owing  to  the  small  electron  emission  of  the  cathode 
(cf.  Bott,  infra).  O.  D.  S. 

Effect  of  foreign  gases  on  the  continuous 
absorption  spectrum  of  bromine.  N.  S.  Bayliss 
and  A.  L.  G.  Rees  (Trans.  Faraday  Soc.,  1939,  35, 
792 — 800). — A  full  description  of  work  already  re¬ 
ported  (A.,  1939,  I,  289).  F.  L.  U. 

Constitution  of  the  hot-cathode  discharge  in 
the  neighbourhood  of  hollow  hot  cathodes. 
E.  F.  Richter  (Z.  tech.  Phys.,  1936,  17,  306 — 315; 
Chem.  Zentr.,  1936,  ii,  3987). — Results  of  Langmuir 
probe  tests  are  described  and  discussed.  The  potential 
distribution  corresponds  with  that  found  by  Compton 
and  Eckart  for  a  low-voltage  arc  with  a  filament 
cathode.  The  variation  of  potential,  electron  temp., 
and  current  distribution  with  various  factors  is  also 
studied.  A.  J.  E.  W 

Energy  transfer  by  elementary  collision  pro¬ 
cesses.  H.  Schuler  and  H.  Haber  (Z.  Physik, 
1939,  112,  614—625;  cf.  A.,  1939,  I,  177).— A  dis¬ 
cussion  of  collision  processes  in  the  discharge  in  gases, 
e.g.,  BiH.  L.  G.  G. 

Isotope  shift  of  spectral  lines.  I.  E.  Tamm 
(Bull.  Acad.  Sci.  U.R.S.S.,  1938,  Ser.  Phys.,  764). — 
The  magnitude  of  short-range  interaction  between 
electrons  and  neutrons  required  to  account  for  isotope 
shifts  of  spectral  lines  is  of  the  same  order  as  that 
already  suggested  by  the  author.  L.  J.  J. 

Effect  of  positive  ions  on  an  electron  current 
limited  by  space  charge.  J.  Bott  (Ann.  Phvsik, 
1939,  [v],  35,  329— 332).— Theoretical.  The  effect  of 
positive  ions  on  the  electron  space  charge  at  a  plane 
electrode  is  calc.  Kienzle’s  results  (cf.  A.,  1937,  I, 
592)  can  be  explained  by  the  space-charge  effect  of  the 
positive  ions  on  the  potential  distribution  before  the 
cathode.  •  O.  D.  S. 

Observation  of  radiations  of  low  intensity  in 
the  neighbourhood  of  a  bright  spectrum  line. 

A.  Couder  and  P.  Jacquinot  (Compt.  rend.,  1939, 
208,  1639 — 1641). — The  obscuring  of  a  weak  satellite 
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by  diffracted  light  from  a  more  intense  line  is  con¬ 
sidered.  The  use  of  a  slit  only  slightly  longer  than  its 
width,  and  of  a  square  diaphragm  diagonal  to  the 
axis  of  dispersion,  is  advantageous.  A.  J.  E.  W. 

Measurement  of  the  natural  width  of  X-ray 
lines.  G.  Ortner  and  R.  Zentner  (Sitzungsber. 
Akad.  Wiss.  Wien,  Ila,  1935,  144,  437 — 453 ;  Chem. 
Zentr.,  193G,  ii,  3878). — The  half-val.  widths  (w)  of 
the  A-lines  of  Fe,  Ni  (first-order),  Cu,  and  Co  (first- 
and  second-order)  have  been  measured  with  a  single 
(calcitc)  crystal  spectrometer,  w  falls  with  increasing 
Z,  as  found  by  Allison  (A.,  1933,  881).  The  second- 
order  w  vals.  are  very  small  (Cu-Aoq,  0*52  A.).  The 
calculation  of  the  true  natural  width  of  the  lines  is 
discussed.  A.  J.  E.  W. 

Auger  effect  and  L  emission  lines.  A.  Hautot 
and  H,  Sauvenier  (Compt.  rend.,  1939,  208,  1565 — 
1566). — The  apparent  broadening  of  the  LUt  m 
emission  lines  of  Na,  Mg,  and  A1  may  be  due  to  the 
occurrence  of  the  Auger  effect  at  the  instant  of  radia¬ 
tion.  The  probability  of  the  effect  for  the  Lx  band  of 
Na  is  high,  and  the  Li  line  may  be  very  broad  and  of 
low  intensity.  The  L1If  in  band  of  A1  is  abnormally 
broad,  and  non-parabolic.  A.  J.  E.  W. 

Discharge  voltage  variations  in  molecular 
gases  due  to  irradiation.  W.  Fuchs  and  G. 
Schumacher  (Z.  Physik,  1939,  112,  605 — 613). — The 
relation  between  discharge  potential  and  current  due 
to  irradiation  of  the  cathode  with  ultra-violet  light 
is  examined.  L.  G.  G. 

Electron  interferences  at  light  molecules  by 
the  sector  method.  P.  P.  Debye  (Physikal.  Z., 
1939,  40,  404 — 406). — The  sector  process  (A.,  1939,  I, 
130)  has  been  improved,  and  photographs  obtained 
with  CCI4,  CS2,  C2H2,  and  NH3  are  reproduced  and 
discussed.  A.  J.  M. 

Back-diffusion  of  fast  electrons  in  narrow 
channels.  Production  of  sharp  luminous  spots 
in  X-ray  tubes.  F.  Oswald  (Z.  tech.  Phys., 
1936,  17,  41-44;  Chem.  Zentr.,  1936,  ii,  933).— 
Difficulties  due  to  spurious  excitation  by  reflected 
electrons  are  discussed.  A  tube-form  hollow  cathode 
giving  a  sharp  spot  is  described.  A.  J.  E.  W. 

Normal  and  abnormal  8-rays.  D.  Skobeltzyn 
(Bull.  Acad.  Sci.  U.R.S.S.,  1938,  Ser.  Phys.,  759 — 
760). — Two  distinct  types  of  secondary  electrons  are 
produced  in  N2  by  p-rays  of  energy  1 — 3  e.Mv.  The 
properties  of  normal  8-rays  agree  with  an  elastio 
collision  mechanism,  with  a  probability  of  formation 
in  accordance  with  Moller’s  formula,  indicating  normal 
electronic  diffusion.  L.  J.  J. 

Spatial  distribution  of  ionic  clouds  produced 
by  photo-absorption  and  scattering  absorption 
in  the  ionisation  of  air  by  X-rays.  I.  H.  Kustner 
(Ann.  Physik,  1939,  [v],  35,  153— 192).— The  total 
ionisation  produced  by  X-rays  of  varying  hardness  in 
air  has  been  analysed  into  components  produced  by 
Compton  electrons  and  photo-electrons,  by  differenti¬ 
ation  of  ionisation-radius  curves  for  axiallv- 
irradiated  cylindrical  chambers.  L.  J.  j/ 


Measurements  of  the  electrical  excitation 
functions  of  mercury.  P.  Vetterlein  (Ann. 
Physik,  1939,  [v],  35,  251— 271).— The  velocity  dis¬ 
tribution  of  electrons  produced  by  inelastic  collisions 
has  been  measured  by  a  method  which  is  described, 
and  excitation  functions  of  Hg  between  100  and 
380  v.  arc  given.  W.  R.  A. 

Effects  produced  by  bombarding  a  metallic 
surface  with  fast  electrons.  J.  Trill  at  and 

R.  Merigoux  (J.  Phys.  Radium,  1939,  [vii],  10,  245 — 
249). — On  allowing  fast  electrons  (20 — 60  kv.)  to 
impinge  on  a  metal  surface  the  point  of  impact  can 
be  detected  visually.  Further,  this  point  is  now 
passive  to  chemical  reagents  and  does  not  exhibit  the 
characteristic  diffraction  patterns  of  the  metal.  This 
effect  is  interpreted  as  arising  from  the  deposition  of 
C  produced  from  vapours  of  hydrocarbons  always 
present  in  the  greased  joints  of  the  apparatus. 

W.  R,  A. 

Inner  motion  of  the  electron.  I.  H.  Hoxl  and 
A.  Papapetrou  (Z.  Physik,  1939,  112,  512 — 540). — 
Theoretical.  L.  G.  G. 

Radiative  corrections  for  electron  scattering. 

S.  M.  Dancoff  (Physical  Rev.,  1939,  [ii],  55,  959 — 
963). — Mathematical.  A  relativistic  treatment. 

N.  M.  B. 

Secondary  electron  emission.  H.  Nelsox 
(Physical  Rev.,  1939,  [ii],  55,  985).- — Since  available 
data  indicate  that  the  high  secondary-to-primary 
ratios  8  for  electropositive  metals  are  characteristic 
of  contaminated  rather  than  clean  surfaces,  it  is 
suggested  that  the  existence  of  a  positive  charge  in 
surface  films  may  influence  the  secondary-electron 
emission  characteristics.  An  experimental  curve  of 
8  as  a  function  of  primary  electron  velocity  for  a  film 
of  MgO  on  nichrome  shows  a  marked  inflexion  in  the 
region  of  low  potentials  corresponding  with  a  trans¬ 
formation  from  negative  to  positive  charge  in  the 
insulating  film.  N.  M.  B. 

Secondary  electron  emission  due  to  H2+  and 
D2+  ions.  (Miss)  M.  Healea  (Physical  Rev.,  1939, 
[ii],  55,  984  ;  cf.  A.,  1936,  1041). — For  ions  of  energies 
300 — 1500  ev.  emissions  due  to  bombardment  of  a  hot 
Ni  target  varied  approx,  linearly  13*1 — 44*7%  for 
H2+  and  12*2 — 35-7%  for  D2+  over  the  energy  range. 
Emission  curves  are  given  and  discussed.  N.  M.  B. 

Absorption  of  high-energy  electrons.  Iv.  D. 
Sixelnikov,  A.  K.  Walther,  A.  J.  Taraxov,  A.  V. 
Ivaxov,  and  U.  S.  Gumexiuk  (Bull.  Acad.  Sci. 
U.R.S.S.,  193S,  Ser,  Phys.  747— 755).— Ranges  of 
electrons  of  energy  0*4 — 2*3  e.Mv.  in  Li,  C,  Al,  Cu,  and 
Pb  have  been  measured,  and  sp.  rates  of  energy  loss 
determined.  These  agree  with  Bloch’s  formula  for 
Li  and  C,  but  heavier  atoms  give  losses  >  the  theoret¬ 
ical  vals.  (2- — 3  times  greater  for  Pb).  The  discrepancy 
oc  Z2,  and  is  independent  of  the  initial  energy. 

L.  J.  J. 

Energy  losses  of  fast  electrons.  L.  A.  Artzimo- 
vttsch  and  V.  A.  Chramov  (Bull.  Acad.  Sci.  U.R.  S.S., 
1938,  Ser.  Phys.,  757 — 759). — Results  in  agreement 
with  theory  have  been  obtained  for  energy  losses  of 
electrons  of  energy  1 — 2*65  e.Mv.  in  C,  Ai,  Cu,  and  Pb,. 
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by  the  use  of  a  double  focussing  magnetic  monochro¬ 
mator.  L.  J.  J. 

Conditions  for  producing  intense  ionic  beams. 
L.  P.  Smith  and  G.  W.  Scott,  jun.  (Physical  Rev., 
1939,  [ii],  55,  946—953). — Mathematical.  Conditions 
for  optimum  production  of  positive  ions  and  their 
complete  removal  from  the  ionisation  region  to  form 
a  beam  are  developed.  Account  is  taken  of  the 
variation  in  ionisation  cross-section  as  a  function  of 
electron  energy.  The  mechanism  of  proton  production 
is  considered  and  the  efficiency  of  arc  type  sources  is 
discussed.  N  M.  B. 

F ocussed  beam  source  of  hydrogen  and  helium 
ions.  G.  W.  Scott,  jun.  (Physical  Rev.,  1939, 
[ii],  55,  954 — 959). — Based  on  the  analysis  previously 
reported  (cf.  preceding  abstract),  an  ion  source  of 
high  intensity  in  which  the  ions  are  produced  by 
bombarding  a  region  of  gas  by  a  focussed  beam  of 
electrons  is  described.  An  expression  for  the  emission 
from  the  ring-shaped  cathode  used  is  given,  and  the 
emission-voltage  curve  calc,  from  this  expression  is 
compared  with  experiment.  Curves  of  total  ion  yield 
plotted  against  electron  emission,  electron  energy,  and 
pressure,  and  a  mass  spectrographic  analysis  of  H  and 
He  ion  beams,  are  given.  Electron  beams  of  2-2  amp. 
per  sq.  cm.  and  H  ion  beams  of  4  ma.  are  reported. 
Proton  yields  are  5 — 80%  of  the  total  H  ion  beam. 
The  He++  yield  in  the  He  ion  beam  is  ~5%  of  the 
total  beam  current.  N.  M.  B. 

Detection  of  single  positive  ions,  electrons, 
and  photons  by  a  secondary  electron  multiplier. 
J.  S.  Allen  (Physical  Rev.,  1939,  [ii],  55, 966—971).— 
A  tube  having  12  electrodes  covered  with  a  thin  layer 
of  Be,  and,  with  330  v.  per  stage,  multiplying  the 
primary  current  by  a  factor  105,  is  described.  Ions 
of  energies  50 — 20,000  ev.  and  masses  1 — 32  were 
detected.  By  increasing  the  gain  of  the  thermionic 
amplifier  electrons  could  be  counted,  and,  with  still 
more  gain,  single  photons.  As  the  pressure  in  the 
counter  is  10~6  mm.,  it  can  be  connected  directly  to 
the  vac.  system  through  which  the  electrons  or  ions 
arc  accelerated.  N.  M.  B. 

Chemical  studies  by  means  of  molecular 
beams.  VIII.  Method  of  measuring  the  intensity 
of  potassium  atomic  beams  with  an  incandescent 
tungsten  surface.  K.  Kodera  (Bull,  Chem.  Soc. 
Japan,  1939,  14,  141 — 147). — The  difference  between 
the  efficiency  of  ionisation  obtained  by  flashing  K 
atoms  deposited  on  a  W  surface  and  that  calc, 
disappears  if  the  correct  vals.  of  the  work  function 
and  of  the  contact  potential  of  the  W  surface 
are  used.  Migration  of  adsorbed  K  atoms  on  the 
surface  of  W  ribbon  heated  to  500 — 700°  enables  a 
high  surface  concn.  to  be  reduced  and  produces  better 
or  even  complete  ionisation.  A  simple  method  for 
measuring  the  activation  energy  of  surface  migration 
is  proposed.  W.  R.  A. 

(a)  Scattering  of  protons  by  protons.  R,  G. 
Herb,  D,  W,  Kerst,  D.  B.  Parkinson,  and  G.  J. 
Plain,  (b)  Analysis  of  experiments.  G.  Breit, 
H.  M.  Thaxton,  and  L.  Eisenbud  (Physical  Rev., 
1939,  [ii],  55,  998—1017,  1018— 1064).— (a)  Available 


scattering  cross-section  data  for.  angles  15 — 45°  (cf. 
Tuve  ct  al. ,  A.,  1937,  I,  5)  arc  extended  to  energies 
860 — 2392  ke.v.  and  results  are  compared  with  Mott 
vals.  The  ratio  of  the  two  sets  of  vals.  rises  with 
increasing  angle  and  proton  energy..  At  1830  ke.v. 
measurements  were  made  at  scattering  angles  up  to 
60°  and  the  scattering  showed  the  theoretically  ex¬ 
pected  asymmetry  about  45°.  As  a  check  on  the 
proton-proton  measurements  the  scattering  of  protons 
from  A  and  Kr  with  protons  of  energies  850 — 2440  ke.v. 
was  investigated. 

(b)  A  comprehensive  analysis  and  discussion  of 
available  data.  N.  M.  B, 

Approximate  equality  of  the  proton-proton 
and  proton-neutron  interactions  for  the  meson 
potential.  G.  Breit,  L.  E.  Hoisington,  S.  S.  Share, 
and  H.  M.  Thaxton  (Physical  Rev.,  1939,  [ii],  55, 
1103). — New  data  on  scattering  cross-section  (cf. 
Simon,  A.,  1939,  I,  293)  and  new  proton-proton  scat¬ 
tering  experiments  (cf.  preceding  abstract)  indicate  a 
still  closer  equality  of  the  two  interactions,  and  that 
this  equality  becomes  almost  perfect  for  the  meson 
type  of  potential.  N.  M.  B. 

Ionisation  by  collisions  of  positive  ions. 
J.  S.  Townsend  (Phil.  Mag.,  1939,  [vii],  28,  111 — 117). 
— A  theoretical  discussion.  T.  H.  G. 

At.  wt.  of  chlorine  arising  from  industrial 
residues.  P.  Dutoit  and  K.  V.  Yacoubyan  (Helv. 
Chim.  Acta,  1939,  22,  805 — 808). — The  at.  wt.  of  Cl 
from  old  NaCl  and  KC103  electrolytic  baths  is  in¬ 
distinguishable  from  that  of  ordinary  Cl.  Residual 
Cl 2  from  a  Cl2-distilIation  plant  appears  to  have  an 
at.  wt.  0*007%  >  that  of  normal  Cl,  but  this  difference 
is  at  the  limit  of  experimental  error.  A  method  of 
determining  the  at.  wt.  of  Cl  by  potentioinetric 
titation  with  AgN03  is  described.  J.  W.  S. 

At.  wt.  of  iron.  0.  Honigschmid  and  S.  C. 
Liang  (Z.  anorg.  Chem.,  1939,  241,  361 — 371). — From 
the  ratios  FeBr2  :  2Ag  :  2AgBr  the  most  probable  val. 
is  55-850.  Reasons  are  given  for  preferring  this  to 
the  International  val.,  55-84.  F.  J.  G. 

Isotope  separation  by  thermal  diffusion.  W.  H. 
Furry,  R.  C.  Jones,  and  L.  Onsager  (Physical  Rev., 
1939,  [ii],  55,  1083 — 1095). — Mathematical.  The 
theory  of  the  process  in  an  apparatus  with  two  con¬ 
centric  tubes  is  developed.  The  equations  for  the 
convection  and  diffusion  processes  lead  to  an  expres¬ 
sion  for  the  net  transport  of  a  single  isotope,  valid  for 
arbitrary  macroscopic  properties  of  the  gas.  The 
transport  equation  is  applied  to  separation  factor  and 
speed  of  operation  for  discontinuous  running,  and 
also  for  continuous  flow  of  gas  through  the  tube.  The 
advantages  of  the  two  methods  are  compared  and  the 
concn.  of  13C  by  the  use  of  CH.  is  considered. 

N.  M.  B. 

Activity  of  mesothorium  free  from  radium. 
(Mme.)  S.  Cotelle  and  L.  Winand  (J.  Chim.  phys., 
1939, 36,  73 — 77). — The  y-radiation  and  heat  evolution 
were  measured  over  a  period  of  60  days.  Analysis 
of  the  curves  is  in  agreement  with  theory.  F.  L.  U. 

Stopping  power  of  mica  for  a-particles  of  small 
range.  W.  Riezler  (Ann.  Physik,  1939,  [v],  35, 
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350 — 353;  cf.  Bennett,  A.,  1936,  1172). — The  air 
equiv.  of  mica  and  the  energy  loss  in  mica  for 
Po  a-particles  of  range  4 — 25  mm.  have  been  measured. 
The  air  equiv.  decreases  by  12%  with  decreasing 
a-particle  range.  0.  D.  S. 

Ionisation  and  range  of  a-particles  in  sulphur 
hexafluoride.  W.  Riezler  (Ann.  Physik,  1939, 
[v],  35,  354 — 358), — SFG  is  a  suitable  gas  for  filling 
small  ionisation  chambers.  The  relative  stopping 
power  for  Po  a-particles  is  S^lJtO’OC,  and  the  mean 
ionisation  for  3 -Me.v.  a-particles  is  1*08  (air  TOO). 
The  stopping  power  and  ionisation  are  not  strictly 
proportional.  0.  D.  S. 

Total  and  specific  ionisation  of  Po  alpha- 
particles  and  their  statistical  fluctuations. 
J.  M.  W.  Milatz  and  G.  A.  W.  Rutgers  (Physica, 
1939,  6,  529 — 550). — Measurements  of  the  ionisation 
produced  by  a-particles  from  Po  were  made  in  a 
shallow  and  in  a  deep  chamber  with  varying  distances 
from  source  to  chamber.  A  method  of  allowing  for 
the  scattering  of  the  ranges  and  amounts  of  ionisation 
produced  by  individual  particles  is  described;  it 
permits  the  mean  ionisation  curve  of  a  particle  of  a 
given  range  to  be  determined.  This  is  independent  of 
the  range  for  the  last  few  cm.  of  the  path.  The 
ionisation  per  unit  length  of  path  is  oc  the  loss  of 
energy  of  the  particle.  L.  J.  J. 

Interpretation  of  ^-disintegration  data.  A.  I. 
Alichanian  and  Y.  Berestezky  (Physical  Rev., 
1939,  [ii],  55,  978). — A  discussion  of  the  difficulties 
arising  from  Bethe’s  method  (cf.  A.,  1939,  I,  231)  of 
interpreting  p- disintegration  data  on  the  basis  of 
Fermi’s  theory.  N.  M.  B. 

Absorption  method  for  determining  the  range 
of  recoil  atoms.  E.  E.  Widdowson  and  S.  J. 
Gregg  (Nature,  1939,  143,  760 — 761). — Methods  for 
determining  the  absorption  curves  and  recoil  ranges 
of  atoms  resulting  from  a-particle  disintegrations 
which  immediately  precede  a  (3-particle  disintegration 
are  described.  Built-up  films  of  Ba  stearate  on 
stainless  steel  are  used  to  provide  absorbent  screens  of 
suitable  thinness.  L.  S.  T. 

y- Hay  ion  currents  in  air  at  high  pressures  and 
high  gradients  at  high  and  low  temperatures. 
J.  W.  Broxon  and  G.  T.  Merideth  (Physical  Rev., 
1939,  [ii],  55,  8S3— S93). — Investigations  previously 
reported  (cf.  A.,  1938,  I,  426)  were  extended  to  temp. 
— 76°  and  96°  at  pressures  up  to  193  atm.,  and  full  data 
are  plotted  and  discussed.  Observed  temp,  coeffs.  of 
the  currents  agree  well  in  dependence  on  temp,  and 
gas  density  with  the  predictions  of  the  initial  recom¬ 
bination  theory  and  of  the  columnar  theory  at  low 
collecting  field  intensities,  and  depend  on  field 
intensity  as  required  by  the  columnar  theory.  The 
coeflf.  in  Zanstra’s  equation  (based  on  the  Jaffe 
columnar  theory)  is  modified  to  correspond  with  the 
new  temp.  N.  M.  B. 

Interaction  of  fast  neutrons  with  protons. 
E.  0.  Salant,  R.  B.  Roberts,  and  P.  Wang  (Physical 
Rev.,  1939,  [ii],  55,  9S4 — 985). — The  neutron-C-and 
neutron-proton  cross-sections  measured  for  neutrons 
of  ~15  Me.v.  energy  were  1*13  X  10“24  and  0*61  X 
10"24  sq.  cm.,  respectively.  The  theoretical  neutron- 


proton  cross-section,  evaluated  from  the  phase  shifts, 
agreed  exactly  with  experiment.  N.  M.  B. 

Neutron  measurements  with  boron  trifLuoride 
counters.  S.  A.  Korff  and  W.  E.  Danforth 
Physical  Rev.,  1939,  [ii],  55,  980). — Cu  cylinders  in 
glass  envelopes  with  a  central  W  wire  and  filled  with 
BF3  at  2 — 20  cm.  pressure  are  used  as  counters  and 
their  characteristics  are  described.  A  slow  neutron 
produces  an  a-particle  by  disintegration  of  the  B 
nucleus  and  the  a-particle  produces  a  large  amount  of 
ionisation  in  the  counter,  as  compared  with  that  due  to 
cosmic  rays  or  y-ray  secondaries.  By  setting  to 
record  only  the  larger  pulses,  the  a-particles  are  counted 
to  the  exclusion  of  (3-  or  y-counts.  N.  M.  B. 

Excess  of  neutrons  from  a  Ra-a  +  Be  source 
surrounded  by  beryllium.  Z.  Ollano  (Nuovo 
Cim.,  1938,  15,  604 — 608). — -With  a  source  sur¬ 
rounded  by  Be  there  are  formed,  in  addition  to  the 
neutrons  from  the  source  and  the  photo-neutrons 
produced  by  the  y- rays,  high-energy  neutrons  which 
are  probably  due  to  the  process  :  9Be  +  n  —  8Be  -j- 
n  -j-  n.  0.  J.  W. 

Neutron  spectrum  of  Po  -f-  Be.  G.  Bernardini 
and  D.  Bocciarelli  (Ric.  sci.  Progr.  teen.,  1936,  [ii], 
7,  II,  89 — 92;  Chem.  Zentr.,  1936,  ii,  4088;  cf.  A., 
1937,  I,  161).- — Neutron  groups  with  max.  energies 
pf  4*2,  7*7,  and  6*5  ( ?)  Me.v.  are  observed.  It  is 
assumed  that  the  effective  cross-section  of  a  neutron 
for  collision  with  a  proton  is  inversely  oc  its  velocity. 
A  scheme  of  energy  levels,  including  the  neutron 
group  (11  Me.v.)  corresponding  with  the  ground  state 
of  ”C,  is  given.  A.  J.  E.  W. 

Movement  of  neutrons  in  substances  contain¬ 
ing  hydrogen.  E.  Ferm  (Ric.  sci.  Progr.  teen., 
1936,  [ii],  7,  II,  13-52 ;  Chem.  Zentr.,  1936,  ii,  4087— 
4088). — A  theoretical  discussion  of  various  collision 
and  diffusion  phenomena  and  of  the  production  of 
thermal  neutrons,  based  on  a  quantum-mechanical 
analysis  of  elastic  and  inelastic  collisions  between 
neutrons  and  protons  or  H  atoms.  A.  J.  E.  W. 

Transmission  of  slow  neutrons  through 
crystals.  M.  D.  Whitaker  and  H.  G.  Beyer 
(Physical  Rev.,  1939,  [ii],  55,  1101). — A  comparison  of 
measurements  of  cross-sections  for  slow  neutron 
transmission  through  polycryst.  and  single- crystal 
Fe,  Ni,  Si02,  and  permalloy  shows  that  the  materials 
are  much  more  transparent  when  in  the  form  of  single 
crystals.  The  bearing  of  this  on  the  non -additive 
property  of  the  cross-sections  of  constituent  elements 
of  compounds  is  discussed.  N.  M.  B. 

Forward  scattering  of  neutrons  by  para¬ 
magnetic  media.  J.  H.  Van  Vleck  (Physical 
Rev.,  1939,  [ii],  55,  924 — 930). — Mathematical. 

Exchange  forces  are  investigated.  It  is  shown  that 
the  exchange  interaction  between  the  paramagnetic 
ions  tends  to  make  the  scattering  inelastic,  and  reduces 
the  form  factor  for  forward  scattering  so  that  it  is  no 
longer  unity.  A  calculation  of  this  reduction  is 
attempted,  and  the  distribution  of  energy  changes  in 
the  inelastic  process  is  estimated.  Results  indicate 
that  in  MnS,  a  typical  material  with  appreciable 
exchange  coupling,  the  form  factor  reduces  the 
scattering  of  monochromatic  liquid-air  and  room- 
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temp,  neutrons  "near  the  forward  direction  by  —  75 
and  50%,  respectively.  N.  M.  B. 

Magnetic  scattering  of  neutrons.  0.  Halpern 
and  M.  H.  Johnson  (Physical  Rev.,  1939,  [ii],  55, 
SOS — 923). — Mathematical.  A  comprehensive  devel¬ 
opment  of  previous  considerations  (cf.  A.,  1937, 

I,  438,  489)  and  suggestions  for  a  series  of  experiments 

based  thereon.  N.  M.  B. 

Volcanic  phenomena  and  nuclear  chemistry. 

J.  Noetzlin  (Compt.  rend.,  1939,  208,  1662 — 1664; 
cf.  A.,  1939,  I,  392). — A  development  of  a  theory  of 
the  production  of  volcanic  eruptions  by  the  energy 
of  chain  disintegration  reactions  induced  bv  neutrons. 

A.J.  E.  W. 

.  Formation  of  helium  of  mass  3  in  an  excited 
state.  T.  W.  Bonner  (Nature,  1939,  143,  681). — 
Cloud  chamber  experiments  with  the  D-D  reaction  in 
He  or  CH4  show  that  a  high-energy  and  a  low-energy 
group  of  neutrons  arise  from  the  reaction 
D  -f  D  ->  3He  -f-  hi.  The  3He  nucleus  is  left  in  an 
excited  state  at  1*84  e.Mv.  in  ~15%  of  the  disinte¬ 
grations.  The  low-energy  group  is  not  produced  by 
scattered  neutrons;  a  low-energy  neutron  may  be 
emitted  when  3He  in  an  excited  state  is  formed. 

L.  S.  T. 

Threshold  value  of  the  photo-electric  dis¬ 
integration  of  beryllium.  K.  D.  Sinelnikov, 
A.  K.  W aether,  V.  S.  Gumeniuk,  and  A.  V.  Ivanov 
(Bull.  Acad.  Sci.  U.R.S.S.,  1938,  S6r.  Phys.,  781— 
784). — The  nuclear  photo-electric  effect  in  °Be 
irradiated  with  hard  X-rays  shows  a  threshold  val.  of 
1-760^0-015  e.Mv.  The  cross-section  of  9Be  for  any 
disintegration  by  electrons  of  energy  up  to  2-3  e.Mv. 
is  shown  to  be  smaller  by  several  orders  of  magnitude 
than  that  for  photons  of  the  same  energy.  L.  J.  J. 

The  11  slow  11  Wilson  chamber.  H.  Maier- 
Leibnitz  (Z.  Physik,  1939,  112,  569—586). — A 
chamber  employing  a  liquid  piston  for  expansion 
purposes,  which  is  used  in  conjunction  with  a  cin6- 
camera  for  photographing  tracks,  is  described.  No 
electrons  arc  produced  by  reaction  of  neutrons  with 
matter.  The  y-spectrum  of  7Be  shows  a  single  line 
at  425  e.kv.,  the  decay  of  7Be  being  due  to  electron 
capture  with  production  of  an  excited  7Li.  After 
35  min.  behind  Pb,  5  mesotrons  of  mass  about  100  X 
electronic  appeared  in  the  chamber.  Conditions  for 
production  of  mesotrons  are  discussed.  L.  G.  G. 

Distribution  of  nuclear  levels.  1. 1.  Gurevitsch 
and  G.  R.  Rik  (Bull.  Acad.  Sci.  U.R.S.S.,  1938,  Ser. 
Phys.,  771 — 780). — The  excitation  curve  for  the 
(a ,n)  process  in  9Be  with  a-particle  energies  8-8 
e.Mv.  shows  resonance  max.  at  3-7,  7-7,  and  8-6 
e.Mv.,  the  two  latter  lying  above  the  potential  barrier 
of  9Be,  indicating  intermediate  formation  of  13C, 
which  has  levels  at  13-1,  15-8,  and  16-5  e.Mv.,  farther 
apart  than  is  predicted  by  statistical  theory.  The 
mean  intervals  between  levels  for  the  resonance 
capture  of  slow  neutrons  are  calc,  as  ~15  e.v,  3  e.v., 
and  8 — 10  e.v.  for  groups  of  elements  of  mean  at.  wt. 
110,  160,  and  195,  respectively;  the  rare-earth  region 
shows  a  max.  density  of  such  levels.  L.  J.  J. 

Difference  in  Coulomb  energy  of  light  isobaric 
nuclei.  J.  G.  Fox,  E.  C.  Creutz,  M.  G.  White,  and 


L.  A.  Delsasso  (Physical  Rev.,  1939,  [ii],  55,  1106). — 
By  determining  the  upper  limit  of  the  positron 
spectrum  the  difference  in  binding  energy  may  be 
directly  measured  for  two  isobars  of  the  type 
containing  an  excess  of  one  proton  or  one  neutron, 
and  these  can  be  formed  by  the  endothermic  (p,n) 
reaction.  Investigations  in  the  range  19Ne— 23Mg, 
and  anomalies  beyond  this  point,  are  briefly  reported 
with  special  reference  to  19F(£>,n)19Ne,  23Na(;p,n)23Mg, 
and  21Ne  (p,n)  21Na.  N.  M.  B. 

Concentration  of  radiophosphorus  JJP  by  an 
electric  field.  J.  Govaerts  (J.  Chim.  phys.,  1939, 
36,  130 — 139). — A  detailed  account  of  work  already 
noted  (A.,  1938, 1,  339,  427).  W.  R.  A. 

Emission  of  y-rays  from  fluorine  under  proton 
bombardment.  P.  I.  Dee,  S.  C.  Curran,  and  J.  E. 
Strothers  (Nature,  1939,  143,  759 — 760). — The 
resonance  features  of  the  y- ray  emission  from  F  under 
proton  bombardment  may  be  the  result  of  the  form¬ 
ation  of  excited  160*  nuclei  according  to  the  process 
19F  +  m  (20Ne*)  ->  160*  +  4He  160  +  4He  +  /iv, 
the  same  excited  state  of  1G0  (at  6-5  X  10G  e.v.)  being 
produced  for  each  resonance  of  the  y- ray  excitation 
curve.  L.  S.T. 

X-Ray  emission  from  the  isomers  of  radio¬ 
active  bromine.  L.  I.  Roussinov  [Rusinov]  and 
A.  A.  Yusepovich  [Juzefovitsch]  (Physical  Rev., 
1939,  [ii],  55,  979). — Soft  radiation  emitted  in  the 
disintegration  of  the  radioactive  Br  nucleus  was 
measured  by  a  Geiger-Miiller  counter,  and  results  of 
selective  absorption  in  As  and  Se  agree  with  calc, 
absorption  coeffs.  for  the  Kfx1  and  K*2  lines  of  Br. 
Absorption  curves  in  Pb  and  Hg  show  that  the 
radiation  is  due  to  the  conversion  of  the  Br  nucleus 
during  nuclear  isomerism.  N.  M.  B. 

Isomerism  of  bromine.  L.  I.  Rusinov  and 
A.  A.  Juzefovitsch  (Bull.  Acad.  Sci.  U.R.S.S.,  1938, 
S6r.  Phys.,  765 — 770). — The  disintegration  of  the 
radioactive  Br  of  4-hr.  period  is  followed  by  emission  of 
a  soft  radiation.  L.  J.  J. 

Radiobromine.  R.  E.  Siday  (Nature,  1939, 
143,  681). — Measurements  in  a  Wilson  chamber  of 
tracks  starting  from  thin  foils  activated  with  4-5-hr. 
radio-Br,  and  from  active  EtBr,  show  homogeneous 
energy  groups  of  electrons  due  to  the  K  and  L 
conversion  of  the  y- ray,  superimposed  on  a  back¬ 
ground  of  the  continuous  p-ray  spectrum  of  the 
p-active  isotope.  The  y-ravs  have  an  energy  of 
43,000  e.v.  "  L.  S.  T. 

y-Rays  from  radioactive  iodine  (128I).  M.  A. 
Bak  and  N.  N.  Nikolaevskaja  (Compt.  rend.  Acad. 
Sci.  U.R.S.S.,  1939,  22,  312— 315).— Radioactive 
128I  has  been  prepared  by  bombarding  EtI  with  slow 
neutrons  ejected  from  Be,  and  extracted  by  pptn. 
with  AgN03.  y-Rays  were  detected  in  the  products 
of  p- disintegration  of  this  128I  and  their  energies 
found  to  be  ~4: — 5  X  105  e.v.  The  ratio  of  y- quanta 
to  p-rays  is  1  :  2  or  3.  T.  H.  G. 

Unsuccessful  search  for  transuranic  elements. 

E.  Segre  (Physical  Rev.,  1939,  [ii],  55,  1104— 
1105). — The  activity  produced  in  a  thin  U  layer  by 
neutrons  is  of  two  types  :  recoiling,  containing  only 
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fission  products,  and  non-recoiling  containing  a  23- 
min.  and  a  2-day  period  (cf  McMillan,  A.,  1939,  I, 
235).  Since  transuranics  would  certainly  be  found 
in  the  non-recoiling  fraction,  a  detailed  chemical  and 
decay  investigation  of  the  two  activities  is  described. 
Results  indicate  that  the  23-min.  U  decays  to  a 
long-life  93  isotope  and  that  there  is  no  evidence  of  a 
transuranic  element.  U308  irradiated  over  2  years 
showed  no  unusual  a-activity  to  indicate  a  long-life 
emit  tor.  N.  M.  B. 

Existence  of  trans-uranium  elements.  I.  Non¬ 
existence  of  eka-platinum  and  eka-iridium. 

0.  Hahn  and  F.  Strassmann  (Naturwiss.,  1939,  27, 
451 — 453).- — The  clement  with  half-life  2*5  hr., 
formerly  called  eka-Pt,  is  not  a  trans-U  element, 
but  an  isotope  of  I.  Its  half-life  is  more  accurately 
2*3  hr.  The  element  with  half-life  66  hr.,  formerly 
thought  to  be  cka-Ir,  consists  of  two  elements  with 
the  same  half-life.  One  is  a  Te  isotope,  and  gives 
rise  to  the  I  isotope  of  half-life  2 — 3  hr.  Chemical 
analysis  shows  the  other  to  be  a  Mo  isotope,  probably 
identical  with  that  obtained  by  irradiation  of  Mo 
with  neutrons  or  deuterons.  A.  J.  M, 

Concentrating  the  uranium  isotope  of  23- 
minute  half-life.  J.  W.  Irvine,  jun.  (Physical 
Rev.,  1939,  [ii],  55, 1105). — A  method  of  concentrating 
U  (23  min.)  with  respect  to  238U  depends  on  the 
easier  hydrolysis  of  than  of  UVI  salts.  The 

prep,  of  NaU02(0Ac)3  from  activated  NH4U02(0Ac)3 
is  described  in  detail  and  increased  concn.  by  a  factor 
of  10  is  found.  N.  M.  B. 

.  Simple  capture  of  neutrons  by  uranium.  H.  L. 
Anderson  and  E.  Fermi  (Physical  Rev.,  1939,  [ii], 
55,  1106—1107  ;  cf.  A.,  1939, 1,  294).— The  contribu¬ 
tion  of  the  process  of  simple  capture  of  slow  neutrons 
giving  rise  to  U  (23  min.)  to  the  capture  of  thermal 
neutrons  was  investigated  in  order  to  determine 
whether  this  absorption  could  account  for  the 
difference  between  the  total  capture  cross-section  and 
the  fission  cross-section.  Measurements  based  on  a 
determination  of  the  no.  of  disintegrations  per  sec.  of 
U  (23  min.)  produced  by  thermal  neutrons  and  of  the 
no.  of  thermal  neutrons  effective  under  the  conditions 
of  irradiation  are  described.  The  vals.  found  are  : 
fission  cross-section  2  X  10-24,  cross-section  for  simple 
capture  1*2  X  10~24,and  total  absorption  cross-section 
for  thermal  neutrons  3*2  x  10“24  sq.  cm.  compared 
with  the  val.  5  X  10~24  sq.  cm.  available  from 
absorption  measurements.  N.  M.  B. 

Possibility  of  the  disintegration  of  very  heavy 
nuclei  into  two  nuclei  of  medium  weight.  U. 
Fano  (J.  Phys.  Radium,  1939,  [vii],  10,  229 — 233). — 
Theoretical.  Assuming  that  heavy  nuclei  have  a 
spherical  form  it  can  be  shown  that  they  are  unstable 
and  consequently  easily  disrupt  into  two  nuclei  of 
medium  wt.,  in  agreement  with  the  experimental 
evidence  of  Hahn  on  the  artificial  radioactivity  of  U. 
Possible  mechanisms  for  the  fission  of  stable  heavy 
nuclei  bv  neutron  bombardment  are  reviewed. 

W.  R.  A. 

Penetrating  p-p articles  from  uranium  activated 
by  neutrons.  H.  H.  Barschall,  W.  T.  Harris, 
M.  H.  Kanner,  and  L.  A.  Turner  (Physical  Rev., 


1939,  [ii],  55,  989). — Using  two  counters  with  a  cir¬ 
cuit  for  recording  coincidences,  measurements  were 
made  for  U  irradiated  with  fast  D-D  neutrons,  with 
1*3  mm.  of  A1  between  the  U  and  the  counters  (to 
exclude  U-X>  (3-rays).  An  analysis  of  coincidence 
curves  from  somewhat  inconclusive  data  indicated  the 
presence  of  activities  ((3-rays  of  energy  >2*9  Me.V.) 
of  half-lives  11 — 15,  3*0 — 4-0,  and  0-3 — 0*9  sec. 

N.  M.  B. 

Splitting  of  heavy  nuclei  by  slow  neutrons. 
J,  Frenkel  (Physical  Rev.,  1939,  [ii],  55,  987).— 
Mathematical.  An  examination  of  energy  relations 
leads  to  three  different  ways  of  regarding  the  explosive 
rupture  process.  N.  M.  B. 

Conditions  of  chain  transmutation  of  uranium. 
F.  Perrin  (Compt.  rend.,  1939,  208,  1573 — 1575). — 
The  crit.  dimensions  for  unlimited  branching  of  the 
chains  in  the  rupture  of  U  by  neutrons  are  calc,  for  a 
mass  of  a  U  prep,  containing  H  and  Cd  (cf.  A.,  1939, 
1, 351 ).  The  crit.  radius  for  a  sphere  of  U308  containing 
3%  of  H20  and  0*01%  of  Cd  is  65  cm.  at  room  temp., 
or  80  cm.  at  900°.  A.  J.  E.  W. 

Production  of  neutrons  by  the  fission  of 
uranium.  J.  L.  Michiels,  G.  Parry,  and  G.  P. 
Thomson  (Nature,  1939,  143,  760). — Experiments 
showing  that  the  processes  of  fission  of  the  U  nucleus 
by  fast  and  possibly  by  slow  neutrons  lead  to  a 
net  gain  in  the  no.  of  neutrons  are  described. 

L.  S.  T. 

Number  of  neutrons  liberated  in  the  nuclear 
fission  of  uranium,  II.  von  Halban,  jun.,  F, 
Joliot,  and  L.  Kowarski  (Nature,  1939, 143,  6S0). — 
A  discussion  of  previous  results  (A.,  1939,  I,  233). 
The  average  no.  of  neutrons  produced  in  every  nucleus 
split  is  3*5±0*7.  L.  S.  T. 

Neutrons  produced  by  the  disintegration  of  the 
uranium  nucleus.  G.  von  Droste  and  H.  Redde- 
mann  (Naturwiss.,  1939,  27,  371 — 372). — The  produc¬ 
tion  of  neutrons  more  rapid  than  those  formerly  ob¬ 
served  on  the  disintegration  of  the  U  nucleus  should 
occur  from  energy  considerations.  The  presence  of 
such  neutrons  when  U308  was  irradiated  with  neutrons 
from  Ra-Be  was  detected  by  means  of  a  He-filled 
ionisation  chamber  with  a  proportional  amplifier. 
Neutrons  are  also  emitted  after  the  irradiation  has 
ceased.  The  rapid  neutrons  are  emitted  immediately 
from  the  U.  Their  energy  distribution  is  similar  to 
that  of  Ra-Be  neutrons,  rather  than  those  of  the 
D  -f  D  reaction.  The  no.  of  neutrons  emitted  with 
a  half-life  of  12  sec.  is  <0*125  of  the  no.  of  observed 
rapid  neutrons  for  energies  >1*4  Me.v.,  and  <1  /15  for 
energies  >2-4  Me.v.  As  no  protons  are  emitted  it  is 
probable  that  the  process  is  an  independent  “  evapor¬ 
ation  ”  of  neutrons  after  the  disintegration. 

A.  J.  M. 

Uranium  fission  fragments.  (A)  Energy  dis¬ 
tribution.  (B)  Range  distribution.  E.  T.  Booth 
and  J.  R.  Dunning  (Physical  Rev.,  1939,  [ii],  55, 
981,  982,  1273:  cf.  A.,  1939,  I,  235).— (a)  An 
ionisation  chamber  filled  with  A  and  containing  a 
high-voltage  electrode  of  U308  electrically  deposited 
on  Au  was  exposed  to  neutrons  from  a  cyclotron,  and 
the  ionisation  pulses  for  the  uncollimated  and  collim- 
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ated  chamber  were  recorded  by  an  amplifier  oscillo¬ 
graphic  system.  Ionisation  curves  show  that  the 
fission  fragments  are  divided  into  at  least  two  major 
energy  groups,  the  max.  energies  in  each  group  being 
~100  and  72  Me.v.  The  total  energy  for  a  single 
fission  is  ^175  Me.v.  (a  low  val.  probably  due  to 
excitation  of  the  fragments),  and  the  ratio  of  the 
masses  of  the  two  fragments  — 96/140.  With  the 
collimated  chamber  the  fragments  are  divided  into 
approx,  equal  major  groups. 

(b)  [With  F.  G.  Slack.]  Using  a  differential  ion 
chamber  and  a  source  deposit  of  U308  of  1  mm.  air 
equiv.,  the  range  curve  for  collimated  fission  fragments 
shows  two  major  groups  of  approx,  equal  intensity 
and  with  ranges  2*2  iO-l  and  L5  cm.,  respectively. 

N.  M.  B.. 

Fission  products  from  uranium.  G.  N.  Glasoe 
and  J.  Steigman  (Physical  Rev.,  1939,  [ii],  55,  982 — 
983). — U308  was  irradiated  with  slow,  neutrons  and 
the  products  were  collected  in  Cellophane.  Decay 
curves  indicate  periods  of  ^9  hr.,  80,  32,  17,  and  10 
min.  On  elimination  of  a  group  of  fission  products  of 
1-5  cm.  range  by  Cellophane  of  1*4  cm.  air  equiv.,  the 
products  passing  through  this  foil  showed  periods  of 
~6  hr.,  35,  17,  and  3  min.  Gaseous  products  were 
removed  and  collected  by  passing  N2  for  selective 
periods  through  irradiated  U  in  solution.  Results 
indicate  gaseous  products  of  periods  35  sec.  and  5  min. 
associated  with  Ba  (86  min.)  and  Rb  (17  min.), 
respectively.  The  longer-range  fission  products  are 
probably  due  to  Kr-Rb-Sr  rather  than  to  Xe-Cs-Ba 
series.  '  N.  M.  B. 

Retardation  in  air  of  atomic  fragments  result¬ 
ing  from  the  explosion  of  uranium  nuclei. 
G.  Beck  and  P.  Havas  (Compt.  rend.,  1939,  208, 
1643 — 1645). — Theoretical.  The  neutralisation  of  the 
charges  on  the  nuclei  produced  by  rupture  occurs  by 
electron  capture  from  mols.  in  the  atm.,  involving  the 
Auger  effect.  A.  J.  E.  W. 

Transmutation  of  thorium  by  neutrons.  A.  H. 
W.  Aten,  jun.,  C.  J.  Barker,  and  F.  A.  Heyn  (Nature, 
1939,  143,  679). — The  passage  of  a  fast  stream  of  N2 
through  a  cone,  solution  of  Th(N03)4  containing  a  fast 
neutron  source  (Li  +  D),  drying  (P205),  passage  over 
active  C  immersed  in  liquid  N2,  and  extraction  of  the 
radioelements  from  the  C  with  H20  containing  Cs*,  Rb’, 
Ba**,  Sr**,  and  La***,  and  suitable  pptns,  give  the  same 
periods  for  Rb,  Ba,  and  Cs  as  found  in  the  ease  of  U 
(A.,  1939,  I,  234).  Sr  was  inactive.  The  fission  of 
U  and  Th  thus  leads  to  the  same  radioactive  noble 
gases.  L.  S.  T. 

Adaptation  of  a  small  cloud  chamber  to  the 
study  of  electron  showers.  J.  E.  Thomas,  jun., 
and  W.  E.  R amse y  (J,  Franklin  Inst.,  1939, 227, 789 — 
799). — A  shower-producing  Pb  plate  in  the  chamber 
described  is  provided  with  three  counters  immediately 
beneath  it  and  a  large  no.  of  narrow  counters  are 
placed  beneath  the  chamber.  The  simultaneous 
discharge  of  at  least  one  of  the  former  and  any  two  of 
the  latter  automatically  actuates  the  expansion 
mechanism  and  photographs  the  tracks  of  the  incident 
ray  and  the  shower  from  opposite  directions  normal  to 
the  plate.  L.  J.  J. 
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Disintegration  of  nuclei  by  cosmic  rays. 
A.  P.  Shdanov  (Bull.  Acad.  Sci.  U.R.S.S.,  1938,  Ser. 
Phys.,  731 — 735). — -Photographic  plates  exposed  at 
a  height  of  9000  m.  show  a  greater  frequency  of 
nuclear  disintegration  than  at  sea  level.  A  considerable 
proportion  of  4-  or  5-branched  tracks  is  found,  includ¬ 
ing  a  new  type  in  which  the  five  branches  are  coplanar ; 
of  the  five,  two  are  attributed  to  barvtrons  and  three 
to  protons.  Showers  of  five  or  six  particles,  showing 
the  action  of  protons  and  barytroiLs,  are  found,  as  at 
sea  level ;  the  no.  of  barytrons  appears  generally  to  be 
even.  There  is  no  evidence  of  increase  in  the  no.  of 
single  tracks  with  height,  or  of  swarms  of  particles. 

L.  J.  J. 

Recent  advances  in  the  investigation  of  cosmic 
rays.  T.  H.  Johnson  (J.  Washington  Acad.  Sci., 
1939,29,233—256). 

Magnitude  distribution  of  ultraradiation  im¬ 
pacts  through  10  cm.  of  iron.  A.  Sittkus  (Z. 
Physik,  1939,  112,  626 — 628).— Observations,  ex¬ 
tending  over  9i  months,  of  impacts  from  cosmic  rays 
filtered  through  10  cm.  of  Fe  show  that  the  impact 
distribution  curve  has  the  form  N  =  Ar0  X  a-1'82 
where  N  —  frequency  and  a  =  magnitude  of  the 
impacts.  L.  G.  G. 

Rossi  transition  curve  for  small-angle  showers. 
W.  M.  Nielsen,  J.  E.  Morgan,  and  K.  Z.  Morgan 
(Physical  Rev.,  1939,  [ii],  55,  995—997;  cf.  A.,  1937, 
I,  595). — Measurements  of  7°  and  28°  cosmic-ray 
shower  production  in  Fe  of  thicknesses  up  to  — 320  g. 
per  sq.  cm.  indicate  that  there  is  no  significant  differ¬ 
ence  in  the  ratio  of  counting  rates  at  the  first  max. 
of  the  Rossi  transition  curve  to  that  under  200  g.  per 
sq.  cm.  for  either  large-  or  small-angle  showers,  and 
that  the  processes  responsible  for  the  character  of  the 
transition  curve  under  large  thicknesses  of  material  are 
not  necessarily  restricted  to  small  angles.  N.  M.  B. 

Decrease  of  intensity  of  cosmic  rays  in  the 
earth  down  to  1380  m.  water  equivalent.  J.  Clay 
and  A.  v.  Gemert  (Physica,  1939,  6,  497 — 510). — 
Data  are  recorded  for  threefold  coincidences  under 
varying  thicknesses  of  clay  and  slate  down  to  1380  m. 
H20  equiv.,  with  varying  thicknesses  of  Pb  between 
the  counters,  and  compared  with  results  under  HsO 
(A.,  1939,  I,  175).  The  decrease  depends  on  the 
electron  density  of  the  material.  The  primary  rays 
still  ionise  down  to  427  in.  h20,  so  that  coincidences 
at  great  depths  are  not  due  to  neutrinos.  The  no.  of 
secondaries  and  showers  increases  from  200  in.  to 
427  m.  H20  and  then  diminishes  at  greater  depths. 
It  is  concluded  that  for  ~5  X  10i0  ev.  the  radiation  of 
mesotrons  increases,  whilst  rays  penetrating  below 
427  m.  H20  are  probably  protons,  the  decrease  being 
cc  A-2'92.  L.  J.  J. 

Latitude  effect  of  cosmic  rays  in  the  strato¬ 
sphere.  S.  N.  Vernov  (Bull.  Acad.  Sci.  U.R.S.S., 
1938,  Ser.  Phys.,  738 — 740). — The  intensity  of  cosmic 
rays  depends  markedly  on  the  latitude,  indicating 
that  electrically  charged  particles  are  concerned. 
Atm.  absorption  of  cosmic  rays  deflected  by  the 
terrestrial  magnetic  field  is  in  agreement  with  Bhabha 
and  Heitler’s  cascade  theory.  The  intensity-* 
altitude  curve  in  equatorial  regions  slioivs  a  max. 
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inconsistent  with  the  presence  of  secondary  y-rays 
with  >12%  of  the  total  cosmic  ray  intensity;  hence 
before  entering  the  terrestrial  magnetic  field  the 
penetrating  power  of  the  rays  is  <7  cm.  H20. 

L.  J.  J. 

Extent  and  penetrating  power  of  large  cosmic- 
ray  showers.  P.  Auger,  R.  Maze,  and  Robley 
(Compt.  rend.,  1939,  208,  1641 — 1643), — The  area 
affected  by  the  showers  is  studied,  using  coincidence 
counters  separated  by  varying  horizontal  distances 
(d).  The  no.  of  coincidences  for  large  d  vals.  (20 — 
300  m.)  is  that  predicted  by  Euler’s  theoty,  prob¬ 
ably  owing  to  production  of  penetrating  particles 
(mesotrons  ?)  in  the  showers.  Approx.  10%  of  the 
showers  give  coincidences  through  15 — 20-cm.  Pb 
screens,  and  evidently  contain  mesotrons  or  groups  of 
high-energy  electrons.  A.  J.  E.  W. 

Secondary  radiation  produced  by  the  penetrat¬ 
ing  component  of  cosmic  rays.  G.  C.  Frank- 
Kamenetzki  (Bull.  Acad.  Sci.  U.R.S.S.,  1938,  Ser. 
Phys.,  742 — 743). — The  intensity  of  the  secondary 
radiation,  determined  by  the  Rossi-Auger  method, 
is  4:*5dt3%  that  of  the  penetrating  component  in 
Pb,  11  ±3%  in  Al,  and  33^3%  in  air,  in  contrast  to 
the  theoretical  increase  with  at.  no.  for  secondary 
S-radiation.  A  considerable  proportion  of  the  soft 
component  at  sea  level  consists  of  secondary  radiation, 

L.  J.  J. 

Releasing  radiation  for  hard  showers.  K. 
Schmeiser  (Z.  Physik,  1939,  112,  501 — 511). — 
Counter  tubes  are  so  arranged  above  and  below  a  Pb 
secondary  radiator  as  to  record,  by  multiple  coincid¬ 
ence,  showers  produced  from  ionising  and  non¬ 
ionising  radiation  respectively.  For  Pb  1*5  cm.  thick 
soft  showers  are  produced  chiefly  from  ionising 
particles  and  hard  showers  chiefly  through  photons. 
Hard  showers  from  Pb  15  cm.  thick  are  mainly  due  to 
the  action  of  charged  mesotrons  and  in  part  also  to 
an  uncharged  radiation  which  probably  consists  of 
neutral  mesotrons.  L.  G.  G. 


Cosmic-ray  burst  of  a  hundred  particles. 
A.  Jdanoff  [Shdanov]  (Nature,  1939,  143,  6S2). — 
Stereoscopic  photomicrographs  showing  a  cosmic-ray 
burst  of  ~100  heavy  particles  on  a  photographic 
plate  with  thick  emulsion  exposed  to  the  action  of  the 
rays  are  reproduced  and  analysed.  Assuming  that 
the  particles  are  protons,  the  total  energy  of  the 
burst  is  <  200  Me.v.  The  no.  of  disintegrations  and 
heavy  particles  per  disintegration  increases  rapidly 
with  increasing  altitude  from  sea  level  to  9000  m, 

L.  S.  T. 


Cloud  chamber  studies  of  cosmic-ray  showers 
and  penetrating  particles.  J.  C.  Street  (J. 
Franklin  Inst.,  1939,  227,  765— 78S).— The  statistical 
distribution  of  showers  produced  by  successive  layers 
of  Pb  of  different  thicknesses  indicates  that  showers 
are  not  formed  if  the  thickness  is  small  compared  with 
the  free  paths  for  radiation  and  pair  formation  accord¬ 
ing  to  the  multiplicative  theory,  and  that  explosion 
showers  are  very  rare.  Examination  of  the  range- 
energy  relation  of  the  penetrating  particles  shows 
considerable  straggling,  and  supports  the  view  that 
they  are  barytrons  with  mean  energy  '—1350  Me.v. 

L.  J.  J. 


Origin  of  slow  mesotrons.  H.  Maier-Leibnitz 
(Forsch.  u.  Fortschr.,  1939,  15,  221 — 222). — Using  a 
“  slow  ”  Wilson  cloud  chamber,  five  mesotrons  have 
been  photographed  and  the  mass  of  each  deduced. 
The  mass  appears  to  vary.  The  penetrating  pro¬ 
perties  and  probable  origins  of  hard  and  of  weak 
mesotron  components  of  cosmic  radiation  are  dis¬ 
cussed.  W.  R.  A. 

Mass  and  mean  life-time  of  the  meson.  H. 
Yukawa  and  S,  Sakata  (Nature,  1939,  143,  761 — 
762). — The  mean  life-time  of  the  mesotron  increases 
rapidly  with  a  decrease  in  mass,  but  the  theoretical 
val.  is  always  <  the  experimental  val.  of  2  ~  4  X  10-6 
sec.  found  from  cosmic-ray  data,  L.  S.  T. 

Non-ionising  particles  in  the  penetrating 
component  of  cosmic  radiation.  V.  I.  Veksler 
(Compt.  rend.  Acad.  Sci.  U.R.S.S.,  1939, 22,  308 — 311 ; 
cf.  A.,  1939,  I,  174).’ — A  discussion  based  on  Rossi’s 
shower  curves  and  the  absorption  curves  of  cosmic 
radiation  leads  to  the  probability,  though  not  to  the 
certainty,  that  there  are  neutral  particles  of  high 
penetration  in  cosmic  radiation.  T.  H.  G. 

Materialisation  of  energy.  A.  M.  da  Silva 
(Ann.  Physique,  1939,  [xi],  11,  504 — 547). — The 
measurements  of  Skobelzyn  and  Stepanova  (A.,  1935, 
425)  on  the  effective  section  of  materialisation  of  the 
kinetic  energy  of  (3-rays  of  Ra-(7  and  its  proportionality 
to  the  first  power  of  Z  of  the  bombarded  element  have 
been  confirmed.  Attempts  by  other  investigators  to 
prove  this  have  been  vitiated  principally  by  faulty 
technique.  The  materialisation  of  a  photon  in  the 
field  of  an  electron  has  been  observed  in  agreement 
with  the  theoretical  predictions  of  Perrin. 

W.  R.  A. 

Molecular  spectra  of  hydrogen  isotopes.  I. 
Application  of  the  rotating  vibrator  model  to  the 
states  of  D2.  I.  Sandeman  (Proc.  Roy.  Soc.  Edin., 
1939,  59,  1 — -14). — Theoretical.  L.  J.  J. 

Mass  of  elementary  particles.  A.  Proca  and 
S.  Goudsmit  (J.  Phys.  Radium,  1939,  [vii],  10, 
209 — 214). — A  detailed  account  of  work  already  noted 
(A.,  1939, 1,  297).  W.  R.  A. 

Ionic  radius  and  the  periodic  system.  E. 
Kordes  (Z.  physikal.  Chem.,  1939,  43,  B,  213 — 
22S). — Empirical  relations  between  the  ionic  radius,  at. 
no.,  and  the  Born  repulsion  exponent  have  been  used 
to  calculate  the  ionic  radii  of  the  elements.  Reason¬ 
able  agreement  was  obtained  with  theoretical  and 
empirical  vals.  of  other  investigators.  C.  R.  H. 

Shape  and  stability  of  heavy  nuclei.  G.  Young 
(Physical  Rev.,  1939,  [ii],  55,  1102— 1103).— Feen- 
berg’s  stability  criterion  (cf.  A.,  1939, 1,  237)  is  shown 
to  be  a  special  case  of  more  general  equations  encoun¬ 
tered  in  the  biophysical  theory  of  cell  division. 

N.  M.  B. 

Theory  of  nuclear  structure.  E.  U.  Condon 
(J.  Franklin  Inst.,  1939,  227,  801 — 816). — A  survey  of 
current  nuclear  theory.  L.  J.  J. 

Liquid-drop  model  and  nuclear  moments. 

(Miss)  K.  Way  (Physical  Rev.,  1939,  [ii],  55,  963— 
965). — A  comparison  of  magnetic  and  electric  quad¬ 
ruple  moments  of  charged  spinning  drops  with 
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experimental  nuclear  moments  shows  very  poor 

agreement.  N.  M.  B. 

Non-euclidean  geometry  in  microscopic  space. 
J.  Mariani  (Nature,  1939,  143,  683). — Theoretical. 

L.  S.  T. 

Duality  principle  and  representation  of  ele¬ 
mentary  corpuscles.  J.  Mariani  (Compt.  rend., 
1939,  208,  1630 — 1632). — Mathematical. 

A.  J.  E.  W. 

Angle  dependence  and  range  of  nuclear  forces. 
D,  R.  Inglis  (Physical  Rev.,  1939,  [ii],  55,  988).— 

Mathematical.  N.  M.  B. 

Fatigue  phenomena  of  electron-irradiated 
luminous  substances.  W.  Grotheer  (Z.  Phj^sik, 
1939, 112,  541 — 559). — The  substances  to  be  examined 
are  supported  on  the  screen  of  a  modified  cathode -ray 
tube,  and  the  intensity  of  the  emitted  light  is  deter* 
mined  with  a  photo-electric  cell.  The  intensity  of 
light  emission  during  irradiation  with  electrons 
decays  approx,  exponentially,  reaching  a  finite  val. 
>0,  due  to  a  simultaneous  regeneration  effect.  A 
theoretical  explanation  of  the  phenomena  is  given. 

L.  G.  G. 

Light  intensity  of  a  black  body  at  the  temper¬ 
ature  of  solidifying  platinum.  H.  Welle  nberg 
(Physikal.  Z.,  1939,  40,  389— 394).— The  new  unit 
of  light  intensity  to  be  introduced  from  Jan.  1,  1940, 
is  defined  as  follows  :  the  light  intensity  of  a  black 
body  at  the  f.p.  of  pure  Pt  (2047°  K.)  is  60  new  units 
per  sq.  cm.  The  calibration  of  photometer  lamps 
intended  for  international  comparison  determinations 
with  the  new  units  is  described.  A.  J.  M. 

Band  spectrum  of  HS.  (Miss)  N.  Lewis  and 
J.  U.  White  (Physical  Rev.,  1939,  [ii],  55,  894 — 898). — 
The  absorption  spectrum  of  HS  was  obtained  by  passing 
repeated  flashes  from  a  source  of  continuous  back¬ 
ground  through  a  discharge  tube  in  which  HS  radicals 
are  formed  from  H2S  by  pulses  of  radiofrequency 
current  synchronised  immediately  to  precede  the 
flashes.  The  spectrograms  show  one  22  ->  IT  band  at 
3237  A.  Data  are  tabulated,  structure  and  analysis 
are  discussed,  and  consts.  are  evaluated. 

N.  M.  B. 

Explanation  of  the  intensity  distribution  in 
the  spectrum  of  aluminium  hydride.  G.  Sten- 
yen'kel  (Naturwiss,  1939,  27,  370). — Schuler  et  al. 
(A.,  1939, 1,  177),  from  experiments  with  the  spectrum 
of  A1H  excited  in  a  discharge  using  a  hollow  cathode 
cooled  in  liquid  air,  conclude  that  A1H  is  not  formed  in 
the  gas  space.  This  is  not  confirmed  by  experiments 
with  the  King  oven,  and  an  alternative  explanation 
of  the  intensity  distribution  in  the  spectrum  of  A1H  is 
proposed.  A.  J.  M. 

Electronic  spectrum  of  selenium  dibromide 
vapour.  M.  Wehrli  (Helv.  Phys.  Acta,  1936,  9, 
329—330 ;  Chem.  Zentr.,  1936,  ii,  3982).— The  spec¬ 
trum  has  been  studied  by  heating  Se2Br2  in  an  absorp¬ 
tion  tube  allowing  independent  variation  of  the  temp, 
of  the  tube  (Gt)  and  the  substance  (GJ.  Diffuse 
absorption  bands  in  the  greenish-blue  region  (0t  170°, 
%  165°)  are  attributed  to  SeBr2  by  analogy  with  TeBr2. 
The  bands  form  a  fluctuation  spectrum  or  a  discrete 
system  with  strong  predissociation  of  the  excited 


state.  A  continuum,  spreading  from  short  to  long 
XX,  appears  on  raising  or  0t.  The  higher  vibrational 
levels  of  the  ground  state  are  the  most  fully  occupied. 
Thermal  dissociation  is  not  detected  at  415°.  The 
reaction  2SeBr2  =  Se2Br2  -f-  Br2  probably  occurs  on 
condensation.  A.  J.  E.  W. 

Absorption  spectra  of  permanganate,  chrom¬ 
ate,  vanadate,  and  manganate  ions  in  crystals. 
J.  Teltow  (Z.  physikal.  Chem.,  1939,  43,  B,  198 — 
212). — Absorption  in  the  visible  and  ultra-violet 
regions  at  —253°  has  been  examined  for  mixed 
crystals  of  KMn04-KC104,  K2Cr04-K2S04, 

N a3V 04-Na3P04 ,  and  K2Mn04-K2S04.  The  data  are 
discussed  from  the  viewpoint  of  chemical  union. 

C.  R.  H. 

Isotope  effect  in  tbe  line  absorption  spectrum 
of  uranyl  nitrate.  G.  Joos  and  B.  Duhm  (Nachr. 
Ges.  Wiss.  Gottingen,  Math. -phys.  Kl.,  II,  1936,  2, 
123—126;  Chem.  Zentr.,  1936,  ii,  4094).— The 
absorption  lines  of  U02(N03)2,6H20  (at  20 — 83°  k.) 
are  displaced  ~2  a.  towards  shorter  XX  on  replace¬ 
ment  of  the  H20  by  D20.  The  v  differences  of  homo¬ 
logous  lines  due  to  U02“  remain  const.  Lines  with 
smaller  v  vals.  (due  to  U02”  associated  with  H20  or 
D20  mols.)  are  displaced  further.  A  rise  of  temp, 
causes  similar  displacements,  as  an  increase  in  the 
intensity  of  the  field  around  the  excited  electron  may 
be  caused  by  a  temp,  rise,  or  by  a  decrease  in  the 
zero-point  energy  due  to  introduction  of  D. 

A.  J.  E.  W. 

Constitution  of  mercuritbiocyanates.  F.  Gal- 
lais  (J.  Chim.  phys.,  1939,  36,  99 — 101 ;  cf.  A., 
1938,  I,  558). — To  account  for  the  abnormally  high 
light  absorption  and  magnetic  rotatory  power  of 
mcrcurithiocyanates  as  compared  with  mercuri- 
cyanides,  it  is  suggested  that  isomerisation  of  CNS 
occurs  during  their  formation  in  aq.  solution.  Com¬ 
parison  of  the  absorption  and  magnetic  rotation  of 
EtSCN  with  those  of  EtNCS  shows  considerably 
higher  vals.  for  the  latter  and  thus  supports  the  view 
that  the  complexes  in  question  should  be  represented 
as  mercurifsothiocyanates.  F.  L.  U. 

Ozonisation  of  allyl-,  propenyl-,  and  a-metbyl- 
vinyl-benzene.  Results  of  pbysico-cbemical 
determinations  (Raman  spectra,  ultra-violet 
absorption  spectra,  dielectric  constants,  and 
dipole  moments).  E.  Brener,  K.  Ryfeel,  and 
E.  Perrottet  (Helv.  Chim.  Acta,  1939,  22,  927 — 
934). — The  quant,  ozonisation  of  allyl-  (I),  propenyl- 
(II),  and  a-methylvinyL  (III)  -benzene  has  been 
studied.  The  ozonide  (IV)  of  (I)  is  sufficiently 
stable  to  permit  its  isolation  and  the  measurement  of 
its  physical  consts.  In  the  Raman  spectra  of  the  three 
isomeric  hydrocarbons  the  frequency  of  the  double 
linking  increases  in  the  sequence  (IX),  (I),  (III)  as 
observed  previously  in  other  series.  In  the  Raman 
spectrum  of  (IV)  there  is  no  frequency  for  a  doable 
linking,  but  other  new  frequencies  appear.  The 
addition  of  03  to  the  mol.  of  (I)  causes  a  shift  of  the 
absorption  band  ( —  400  a.)  towards  longer  XX. 
The  dipole  moments  of  (I),  (II)  and  (III)  are  almost  the 
same.  The  dielectric  const,  of  (IV)  increases  with  the 
time  as  observed  with  other  ozonides.  The  dipole 
moment  of  (IV)  somewhat  exceeds  that  of  (I)  but  the 
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relatively  small  increase  shows  that  the  electric 
symmetry  is  little  altered  by  the  addition  of  3  0  to  the 
hydrocarbon  mol.  H.  W. 

Ultra-violet  :  absorption  spectra  of  salicylic 
acid  and  lithium  salicylate  vapours.  C.  S.  Piaw 
(Compt.  rend.,  1939,  208,  1563 — 1565).— The  vapours 
(at  130 — 220°)  give  absorption  max.  at  ~  3050  a. 
(A-region),  2385,  2349,  and  2317  A.  (R-region),'  and 
eontinua  at  <2250  a.  These  data  confirm  that  the 
R-bands,  which  also  occur  with  the  aq.  acid  (I)  (cf. 
A.,.  1939,  I,  354),  aro  due  to  the  undissociated  mols., 
and  that  the  A -bands  given  by  (I)  at  ~2960  and 
3006  a.  are  due  to  ionised,  and  to  ionised  and  neutral, 
mols.,  respectively.  The  three  R-bands  do  not 
belong  to  a  single  electronic  system,  but  give  two 
vibrational  vv  (642,  555  cm.-1),  which  are  attributed  to 
normal  and  electronically  excited  states,  respectively. 

A.  J.  E.  W. 

Optical  properties  and  structure  of  cyano- 
camphor.  J.  P.  Mathieu  and  M.  Ronayette 
(Compt.  rend.,  1939,  208,  1567 — 1569).— The  absorp¬ 
tion  coeff.  (&),  circular  dichroism  ([A]),  and  [a]  for 
cyanocamphor  (I)  in  a  no.  of  solvents,  at  2500 — 6000 
a.,  are  studied.  The  CIO  absorption  band  has  a 
broad  max.  at  2900  a.  The  variation  of  [A]  in  this 
region  is  complex,  and  the  [A]/X  curve  is  resolvable 
into  three  curves  of  the  Lowry-Hudson  type,  which 
(except  at  low  XX)  satisfactorily  account  for  the 
observed  variation  of  [a]  with  X.  The  solutions 
exhibit  mutarotation,  which  is  accelerated  by  a  rise 
in  temp,  or  the  presence  of  H20  or  bases ;  the  mutaro¬ 
tation  is  not  due  to  keto-enolic  isomerism  or  to  the 

CTCTNH 

formation  of  a  structure  such  as  C8H14<^<q  , 

as  the  intensity  of  the  CIO  band  remains  const.  The 
Na  derivative  probably  has  a  structure  of  the  above 
type  (cf.  A.,  1905,  i,  112),  solutions  of  (I)  in  NaOH 
giving  much  higher  vals.  of  h.  The  mutarotation  is 
probably  caused  by  interchange  of  the  H  and  CN 
associated  with  the  CO  group.  A.  J.  E.  W. 

Absorption  spectra  of  the  compounds  formed 
by  androsterone  and  testosterone  in  the  m- 
dinitrobenzene  reaction. — See  A.,  1939,  II,  378. 

Absorption  spectra  of  some  naturally- occurr¬ 
ing  naphthaquinones  and  their  derivatives. 
R.  G.  Cooke,  A.  K.  Macbeth,  and  F.  L.  Winzor 
(J.C.S.,  1939,  878 — 884). — The  absorption  spectra  of 
lapachol  and  lomatiol  agree  with  that  of  phthiocol 
(A.,  1937,  II,  460)  as  anticipated,  and  their  derivatives 
of  1  :  4-  (I)  and  1  :  2-naphthaquinone  (II)  structure 
show  max.  characteristic  of  a-  and  (3-naphthaquinones. 
The  absorption  curve  of  dunnione  confirms  the  (II) 
structure  suggested  by  Price  and  Robinson  (A.,  1938, 
II,  375)  and  is  almost  identical  with  that  of  dehydro- 
fso-p-lapachone.  a-  and  p -unsaturation  in  the  side- 
chain  of  (I)  and  (II)  results  in  the  appearance  of  an 
inflexion  in  the  absorption  spectra  instead  of  the  band 
at  ^3330  a.  characteristic  of  the  CIO  group  in  the 
system  CIOCIO,  and  in  the  displacement  of  the  long-X 
bands  to  greater  XX.  The  absorption  spectrum  of 
dehydrolapachone  favours  the  p-quinonoid  structure. 
The  prep,  of  lapachol  acetate ,  m.p.  65 — 66°,  and 
lapachol  Me  ether ,  m.p.  53°,  is  described.  W.  R.  A. 


Absorption  spectra  of  single  crystals  of 
haemoglobin  in  polarised  light. — See  A.,  1939, 
111,785. 

*  .  » * 

Oscillation  frequencies  of  nitrates.  D.  Williams 
and  L.  Decherd  (J.  Amer.  Chem.  Soc.,  1939,  61, 
1382 — 1384).— The  infra-red  absorption  spectra  of  aq. 
LiN03,  NaN03,  and  KN03  have  been  studied  in  cells 
with  thin  fluorite  windows  between  6  and  16  g.  and 
are  compared  with  existing  infra-red  and  Raman 
data  for  solutions  and  cryst.  solids.  W.  R.  A. 

Infra-red  plecchroism  and  Fermi  resonance 
associated  with  CH2  groups  in  crystals.  J.  W. 
Ellis  and  (Miss)  J.  Bath  (Physical  Rev.,  1939,'  [ii], 
55,  1098 — 1099). — The  absorption  bands  near  1-7  jx., 
including  the  first  harmonics  of  the  C-H  valency 
vibrations,  and  the  pleochroism  displayed  by  the 
dependence  of  these  bands  on  the  azimuth  of  vibration 
of  the  electric  vector  of  the  light  are  discussed  for 
crystals  of  C(CH«/OH)4  and  diketopiperazine. 

N.  M.  B. 

Structure  of  ethylene.  H.  W.  Thompson 
(Trans.  Faraday  Soc.,  1939,  35,  697—701;  cf.  A., 
1937,  I,  500). — Detailed  analysis  of  the  absorption 
bands  with  centres  ~ 9875  and  9714  a.  leads  to  vals. 
of  moments  of  inertia  of  the  mol.  which  agree  very 
closely  with  those  derived  from  independent  data. 
Vals.  of  mol.  dimensions  finally  adopted  are  :  rcn  = 
1-085,  rcc  =  1*331  a.;  angle  HCH  =  118°. 

F.  L.  U. 

Infra-red  bands  and  association  of  some 
hydroxylic  compounds.  H.  W.  Thompson  (J. 
Amer.  Chem.  Soc.,  1939,  61,  1396 — 1400). — The  O-H 
absorption  between  8000  and  10,000  a.  has  been  in¬ 
vestigated  for  OH*[CH2]2*CN  (I)  (liquid  at  4  temp, 
between  25°  and  150°),  OH-[CH2]3-CN  (II)  (liquid  at 
25°  and  150°),  OH-[CH0]0-SH  (III)  (liquid  at  25°  and 
90° ;  also  in  CC14  solution)",  OH*[CH0 ]2*NH2  (IV)  (liquid 
at  25°  and  100°;  vapour),  and  “OH-CMe2-CN  (V) 
(liquid  at  25°  and  100°;  vapour  at  ~1  atin.).  (I), 
(II),  (III),  and  (V)  give  spectra  similar  to  that  of  EtOH, 
and  indicate  extra-mol.  association.  Rise  of  temp, 
causes  increased  intensity  of  the  band  at  9650  a.  due 
to  dissociation  of  the  associated  mol.  There  are  also 
bands  at  ~-9050  a.  due  principally  to  4vCH  but  with 
apparently  some  superposed  band  connected  with 
association.  The  spectrum  of  the  vapour  of  (V)  is 
complicated  by  the  absorption  by  decomp,  products  of 
(V)  in  the  region  studied.  (IV)  gives  a  particularly 
complicated  spectrum.  W.  R.  A. 

Infra-red  absorption  spectra  of  acetaldehyde, 
paraldehyde,  a-  and  p-trithioacetaldehyde .  H. 
Gerding  and  J.  Lecomte  (Rec.  trav.  chim.,  1939, 
58,  614 — 637). — The  infra-red  absorption  spectra  of 
gaseous  and  liquid  MeCHO  (7 — 14  g.),  liquid  paralde¬ 
hyde  (I)  (7 — 20  [x.),  solid  a-  and  p-trithioacetaldehyde 
(II)  (7 — 14  [x.),  and  their  solutions  in  CS2  (7 — 20  fx.) 
have  been  determined.  The  findings  are  correlated 
with  the  Raman  spectra  (cf.  A.,  1939,  I,  403)  and 
the  assignment  of  frequencies  is  discussed.  The  mol. 
of  (I)  is  not  plane,  and  there  is  probably  inner  equili¬ 
brium  in  the  liquid  between  cis -  and  £ran$-forms.  (II} 
also  has  a  non-planar  configuration  and  the  p-form 
has  the  cis-configuration.  F.  J.  G. 
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Infra-red  absorption  spectra  of  mono  sub¬ 
stituted  naphthalene  derivatives.  J.  Lecomte 
(Compt.  rend.,  1939,  208,  1636—1638). — The  infra¬ 
red  absorption  spectra  of  a-  and  P-C10H7X  [X  =  OH, 
NH2,  Me,  CN  (p),  Cl,  Br,I,  and  N02  (a)]  have  been 
studied  in  the  region  500  to  1200  cm.4  The  results, 
supplemented  by  Raman  data,  confirm  that  the  mols. 
have  a  plane  of  symmetry,  and  provide  a  scheme  of 
vibrational  vv  for  the  monosubstituted  compounds. 
The  paucity  of  Raman  lines  is  probably  due  to  the 
occurrence  of  numerous  oblique  vibrations  which, 
although  not  forbidden  in  scattering,  do  not  give 
Raman  vv.  The  vv  of  c10h8  occur,  slightly  displaced, 
with  C10H7X,  showing  the  predominant  effect  of 
the  aromatic  nucleus.  The  a-linking  vv  occur  at 
638 — 700  cm.-1 ;  the  p -linking  v  in  CX0H8  is  possibly 
961  cm.-1  A.  J.  E.  W. 

Depolarisation  measurements  on  Raman  lines 
by  an  easy,  accurate  method.  F.  F.  Cleveland 
and  M.  J.  Murray  (J.  Chem.  Physics,  1939,  7,  396 — 
400). — Depolarisation  factors  (p)  of  Raman  lines 
are  measured  b}'  interposing,  between  the  Raman 
tube  and  the  lens  condensing  scattered  light  on  the 
spectrograph  slit,  a  Polaroid  disc  oriented  in  such  a 
way  that  it  passes  light  which  has  its  electric  vector 
horizontal.  Two  exposures  of  equal  duration  are 
taken,  one  with  the  arc  below  the  Raman  tube  and 
the  other  with  the  arc  at  the  side  of  the  tube.  The 
ratio  of  the  two  intensities  (p)  is  obtained  by  comparison 
with  lines  in  a  series  of  spectra  of  A,  intensity  range 
1:7.  Advantages  over  other  methods  and  data 
for  CC14  and  CgHc  are  discussed.  W.  R.  A. 

Raman  spectrum  and  structure  of  chloric, 
bromic,  and  iodic  acids.  R.  Fonteyne  (Natuur- 
wetensch.  Tijds.,  1939,  21,  141 — 144). — Raman 
spectra  of  HC103  and  HBr03  solutions  show  that 
they  contain  only  C103'  and  Br03'  of  symmetry  C3V. 
The  valency  force  and  the  angle  formed  by  the  sides 
of  the  pyramid  and  the  perpendicular  to  the  base  are 
smaller  than  for  the  ions  from  the  Na  salts.  Solutions 
of  HI03  contain  I03'  of  symmetry  (73C,  and  the 
pseudo-acid  H0T02.  Very  cone,  solutions  also 
contain  I206'\  S.  C. 

Lattice  oscillations  in  crystals.  (Sir)  C.  V. 
Raman  and  T.  M.  K.  Nedungadi  (Nature,  1939, 143, 
679). — Photographs  of  the  spectra  of  the  4358  a.  Hg 
arc  line  scattered  b}r  a  NaN03  crystal  set  successively 
in  3  mutually  perpendicular  directions  to  the  incident 
polarised  light  show  that  when  the  optic  axis  of  the 
crystal  is  parallel  to  the  direction  of  observation  the 
lattice  lines  disappear.  Other  lines  ascribed  to  the 
internal  oscillations  of  N03'  appear  strongly  in 
this  position,  and  also  in  one  of  the  positions  perpen¬ 
dicular  to  it,  but  are  weak  in  the  third  position  when 
the  incident  light-vector  is  along  the  optic  axis  of  the 
crystal  and  the  polarisability  of  N03'  is  a  min. 

•  L.  S.  T. 

Raman  effect.  C.  Esters  of  boric  acid. 
L.  Kahovec  (Z.  physikal.  Chem.,  1939,  43,  B,  109 — 
118). — Data  for  the  esters  of  boric  acid,  B(OX)3 
(X  =  Me,  Et,  Bu“,  Bu^,  sec.-Bu,  Buy,  Ac),  are  recorded 
and  discussed.  From  B(OAc)3  and  the  appropriate 
alcohol  sec.-,  b.p.  83-5 — 84*5°/13  mm.,  185°/760  mm. 
(decomp.),  and  tert .-Bit  borate ,  b.p.  59*5 — 60*5°/12 


mm.,  m.p.  ^12°,  were  prepared.  B(OAc)3  has  m.p. 
147 — 148°  when  cryst.  from  AcOH  and  from  CHCL. 

W.R.A. 

Molecular  complexes  in  chloroform  solution. 
G.  V.  L.  N.  Murti  and  T.  R.  Seshadri  (Current  Sci., 
1939,  8,  209).— Unsaturated  carbonyl  compounds  in 
CHC13  show  a  shift  of  the  Raman  line  for  the  C(X 
group  to  lower  frequencies,  attributed  to  H  bonding. 

S.  H.  H. 

Effect  of  temperature  on  the  characters  of  the 
wings  accompanying  the  Rayleigh  lines  in 
liquids.  K.  Bapayya  (Proc.  Indian  Acad.  Sci., 
1939,  9,  A,  404 — 409). — The  depolarisation  of  the 
continuous  wing  exhibited  by  C6H6  and  CHC13  has  a 
limiting  val.  of  0-86  at  all  places  and  does  not  alter 
with  temp.  The  depolarisation  factor  for  the  total 
scattering  in  C6H6  falls  from  0*44  at  30°  to  0*11  at 
260°.  W.  R.  A. 

Raman  effect.  Cl.  Iodine  derivatives  X*CH2I. 

W.  Bacher  and  J.  Wagner  (Z.  physikal.  Chem., 
1939,  43,  B,  191— 197).— Data  for  CH,C1I,  CHJBrI, 
CH2I2,  CH2PhI,  CH2:CH-CH2I,  and  CH?ClBr  are 
recorded.  ~  C.  R.  H. 

Raman  efiect.  XCVII.  Poly-substituted  benz¬ 
ene.  (XII).  para-Derivatives.  0.  Paulsen. 
XCVIII.  (XIII).  Analysis  of  "para"  spectra. 
K.  W.  F.  Kohlrausch  and  0.  Paulsen  (Monatsh., 
1939,  72/  244—267,  268— 289).— XCVII.  Raman 
vv,  intensities,  and  in  most  cases  depolarisation  factors, 
of  PhOMe  and  of  the  following  p-substituted  CGHG 
derivatives  are  recorded  :  CGH4ClBr,  CGH4X9  (X  = 
OMe,  OH,  Cl,  I),  NH*-C6H4-X  (X  =  OH,' Cl,  l“  NH2), 
C6H4MeX  (X  =  OH,“F,  Cl,  Br,  I,  NH„  Me,  OMe), 
OMe*C6H4-X  (X  =  NH2,  OH,  F,  Cl,  Br,  I).  The 
influence  of  substituent  groups  on  the  val.  of 
characteristic  vv  of  PhMc  and  PhOMe,  and  on  the  vals. 
of  the  inner  vv  of  Me  and  OMe,  is  considered. 

XCVIII.  A  collation  of  data  on  p-substituted 
derivatives  of  CGH6.  Observed  w  of  C6H6  and 
C6H4X2  (X  —  Me,  Cl,  Br)  are  compared  with  vals. 
deduced  from  mechanical  models.  Symmetry  proper¬ 
ties  of  C6H6,  p-CGH4X2,  and  p-CGH4XY  are  considered. 
The  influence  of  X  and  Y  on  the  CH,  deformation 
frequency  at  ^1176  cm."1  and  the  frequency  shifts 
arising  from  the  transformations,  C6H6 ->  C6H4X2 -> 
C6H4  and  CgH6  C6H4XY  C6H4,  are  discussed. 

W.  R.  A. 

Raman  spectra  of  acetaldehyde  and  par¬ 
aldehyde.  H.  Ger ding  and  G.  W.  A.  Rijnders 
(Rec.  trav.  chim.,  1939,  58,  603 — 608). — The  findings 
agree  in  the  main  with  those  of  other  workers  (A., 
1934,  473;  1937,  I,  220,  345).  Minor  divergences 
are  discussed.  Rise  of  temp,  from  15°  to  59°  has  no 
influence  on  the  Raman  spectrum  of  paraldehyde. 

‘  F.  J.  G. 

Raman  spectra  of  a-  and  |3-trithio acetaldehyde 
and  of  monothioparaldehyde.  H.  GerdinG  and 
J.  G.  A.  Karsten  (Rec.  trav.  chim.,  1939,  58,  609— 
613). — The  Raman  spectra  of  the  three  substances 
in  solution  in  CC14  have  been  determined.  The 
a-form  of  C6H12S3  has  the  lower  symmetry  and  is 
therefore  the  trans- form,  as  suggested  oil  chemical 
grounds  by  Chattaway  and  Kellett  (A,  1930,  1022). 

F.J.  G. 
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Luminescence  of  adhesive  tape  [and  other 
substances],  E.  N.  Harvey  (Science,  1939,  89, 
460 — 461). — The  greenish  luminescence  which  occurs 
when  adhesive  tape  is  stripped  from  a  roll  is  due  to  an 
electrical  discharge,  for  in  Ne  a  reddish  luminescence 
is  obtained.  Allied  phenomena  shown  by  a  large 
no,  of  substances,  including  discharges  from  tribo¬ 
or  piezo -electricity,  are  described.  Collodion  films 
are  the  most  striking  luminescent  bodies.  A.  E.  M. 

Chromoisomerism  of  diphenylamine  deriv¬ 
atives. — See  A.,  1939,  II,  363. 

Influence  of  the  electric  field  on  the  form  of 
electro-photo-luminescence  emission  bands.  G. 
Destriau  and  G.  Loudette  (Compt.  rend.,  1939, 
208,  1569 — 1571). — The  intensity  of  luminescence 
induced  by  high  a.c.  potentials  (cf.  A.,  1939,  I,  126) 
is  given  by  the  expression  I  =  Ae~BiV ;  the  const.  B 
varies  with  A,  and  the  form  of  the  a-emission  band  is 
therefore  dependent  on  the  applied  potential,  F. 
B  falls  with  increasing  A  with  ZnS-CdS  and  ZnS- 
Mn  phosphors,  but  rises  with  a  ZnS~Cu  phosphor. 

A.  J.  E.  W. 

Quenching  of  fluorescence  and  photothermal 
decomposition  of  aniline.  A.  T.  Vartanian  (J. 
Phys.  Chem.  Russ.,  1938,  12,  308 — 325). — The 
fluorescence  of  NH2Ph  vapour  at#  =  0*02  mm.  Hg  at 
room  temp,  is  quenched  by  02  more  strongly  than 
by  NH3  or  H2;  the  calc,  effective  cross-sections  of 
these  mols.  are  74,  5,  and  0*67  x  10-16  sq.  cm. 
respectively.  The  intensity  of  the  fluorescence  of 
NH2Ph  at  const.  #  decreases  with  rising  temp.  (18 — 
400°) ;  the  allowance  for  the  increase  of  absorption 
due  to  the  v.d.  increasing  with  temp,  is  not  sufficient 
to  explain  it.  The  absorption  per  mol.  for  2650  and 
2800  a.  is  independent  of  temp.  Heating  of  NH2Ph 
to  400°  in  vac.  has  no  effect  but  heating  and  irradiation 
in  a  quartz  vessel  produce  new  substances  which 
apparently  include  H2,  NH3>  and  N2H4  in  addition  to 
a  fluorescent  and  a  solid  substance.  J.  J.  B. 

Fluorescence  and  absorption  measurements  on 
benzene  derivatives,  particularly  condensed 
systems.  H.  Ley  and  H.  Stecker  (Z.  wiss.  Phot., 
1939,  38,  13 — 27). — Fluorescence  and  absorption 
spectra  of  C6H6,  CH2Ph2,  (CH2Ph)2,  (CHPhI)2,  a- 
methylstilbene,  (ICPh2)2,  (CH2Ph-CH:)2,  NHPh2, 

Ph20,  Ph2S,  PhOH,  PhSH,  fluorene,  diphenylene 
oxide  and  sulphide,  carbazole,  and  Ph2  are  given. 

W.  R.  A. 

[Factors]  influencing  the  luminescence  of 
lucigenin  [dimethyldiacridylium  nitrate].  O. 
Schales  (Ber.,  1939,  72,  [j?],  1155 — 1160). — The 
luminescence  of  lucigenin  (I)  due  to  reaction  with 
h2o2  occurs  in  alkaline  solution  only,  and  becomes 
undetectable  below  #H  9*08.  It  is  most  intense  with 
0*375N-NaOH,  and  the  half-life  period  decreases 
with  increasing  [NaOH]  between  0*125  and  2*5n. 
(I)  can  be  used  to  detect  1  in  100,000  of  H202,  but  is 
much  less  sensitive  for  this  purpose  than  luminol 
(3-aminophthalhydrazide)  (cf.  A.,  1939,  I,  151). 
Hitherto  only  0s04  has  been  found  to  catalyse  the 
luminescence  of  (I)  with  HoO*.  F.  L.  U. 

Semi-conductors  in  intense  fields  and  their 
rectifying  action.  A.  F.  Joffe  (Bull.  Acad.  Sci., 
U.R.S.S.,  1938,  Ser.  Phys.,  617—624).  L.  J.  J. 


Theory  of  rectification  in  semi-conductors. 
B.  J.  Davidov  (Bull.  Acad.  Sci.  U.R.S.S.,  1938, 
S6r.  Phys.,  625 — 630). — The  concns.  of  free  charge 
near  the  junction  of  two  semi-conductors  having 
different  types  of  conductivity  is  influenced  by 
passage  of  a  current  through  the  junction.  This 
produces  an  additional  resistance  dependent  on  the 
direction  of  the  current.  L.  J.  J. 

Semi-conductors  in  strong  electric  fields. 
N.  L.  Pisarenko  (Bull.  Acad.  Sci.  U.R.S.S.,  1938, 
S<5r.  Phys.,  631 — 640). — Increased  concn.  of  free 
electrons  in  semi-conductors  may  be  produced  by 
an  intense  electric  field  by  ionisation  of  atoms  of 
impurities  or  of  the  semi-conductor,  either  through 
the  tunnel  effect,  or  through  a  decrease  in  electron 
bond  energy  produced  by  the  field,  or  by  collision 
with  neutral  atoms  of  conductivity  electrons  acceler¬ 
ated  by  the  field.  L.  J.  J. 

High-voltage  polarisation  in  cuprous  oxide 
and  selenium  at  low  temperatures.  V.  I. 
Ljaschenko  and  G.  A.  Fedorus  (Bull.  Acad.  Sci. 
U.R.S.S.,  1938,  S£r.  Phys.,  641 — 650). — Nasledov  and 
Nemenov’s  observation  (cf.  A.,  1935, 1303)  of  potential 
jumps  at  the  electrodes  at  low  temp,  independent  of 
the  direction  of  the  field  is  confirmed  for  Cu20  and 
Se,  and  in  addition  a  high-voltage  polarisation  causing 
a  potential  jump  which  depends  on  the  direction  of 
the  field  is  recorded.  L.  J.  J. 

Internal  photo-electric  effect.  P.  S.  Tarta- 
kovski  (Bull.  Acad.  Sci.  U.R.S.S.,  1938,  Sdr.  Phys., 
689 — 694). — Alkali  halide  crystals,  either  unactivated 
or  containing  U- centres,  show  an  internal  photo¬ 
electric  effect  and  fluorescence  in  the  ultra-violet, 
analogous  to  those  found  in  the  presence  of  F-centres. 
The  photo-electrons  leave  the  conductivity  zone  at  the 
end  of  their  path,  and  reach  the  F '  level.  L.  J.  J. 

Thallium  sulphide  photo-cells  with  1 1  positive  ’ 9 
photo-effects  in  the  blocking  layer.  B.  T.  Kolo- 
mietz  (Bull.  Acad.  Sci.  U.R.S.S.,  1938,  S4r.  Phys., 
695 — 704). — The  sign  of  the  conductivity  of  semi¬ 
conducting  T12S  determines  that  of  the  photo-effect. 
“  Positive  ”  photo-effects  are  produced  by  electron 
transfer  from  the  metal  into  free  energy  levels  pro¬ 
duced  by  the  action  of  light  on  the  semi-conductor. 
“  Positive  ”  photo-cells  have  a  wide  region  of  spectral 
sensitivity  with  a  max.  at  1  (x.,  and  have  65  times  the 
X-ray  sensitivity  of  Se  cells.  Temp,  has  a  marked 
effect.  L.  J.  J. 

Spectral  characteristics  of  selenium  photo¬ 
elements.  E.  K.  Putseiko  (Bull.  Acad.  Sci. 
U.R.S.S.,  1938,  S6r.  Phys.,  713 — 720). — Admixtures 
of  traces  of  S  and  Te  cause  displacements  of  the 
spectral  sensitivity  curve  of  Se  towards  short  and 
long  AA,  respectively.  L.  J.  J. 

Dielectric  properties  of  fused  basalt.  A.  G. 
Anshtjr  (Trav.  Univ.  Etat  Arm6nie,  1934,  [i],  1,  28 — 
33;  Chem.  Zentr.,  1936,  ii,  4194). — The  sp.  resistance 
is  1013  O.  €  (7 — 18)  varies  only  slightly  with  v,  and 
dielectric  losses  are  low.  The  breakdown  voltage  is 
~70  kv.  per  cm.  Possible  applications  are  dis¬ 
cussed,  A.  J.  E.  W. 


II  (c,  e) 
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Relations  between  certain  properties  of  gases 
and  vapours,  in  connexion  with  absorption  by 
them  of  high-frequency  electrical  fields.  E.  K. 
Zavojski  and  S.  G.  Salichov  (Sci.  Mem.  Kazan 
State  Univ.,  1938,  98,  No.  4,  101 — 114). — Absorption 
of  a  high-frequency  electrical  field  by  vapours  or  gases 
is  given  by  Q  =  $T  +  a,  where  T  is  the  temp.,  is 
a  const.,  the  val.  of  which  depends  on  the  no.  of  atoms 
per  mol.  of  the  given  gas,  and  a  is  a  characteristic 
const,  for  each  gas.  An  empirical  equation  connecting 
dQ/dT  with  the  dipole  moment,  and  its  temp,  coeff., 
is  given.  Identical  vals.  of  p  are  found  for  COMe2, 
Et20,  EtOAc,  EtOH,  CgH6,  and  C02;  p  for  diat. 
gases  (air,  02,  N2)  is  1*4  times  as  great  as  for  the  pre¬ 
ceding  group,  whilst  for  highly  asymmetrical  mols. 
(HC1,  HBr,  NHS)  p  is  still  higher.  R.  T. 

Conductivity  of  apolar  amorphous  substances, 
in  the  softening  zone.  J.  J.  Janson  (Sci.  Mem. 
Kazan  State  Univ.,  1938,  98,  No.  4,  127 — 147). — The 
conductivity  of  paraffin  wax  rises  to  a  max.  at  25°, 
then  falls  to  a  min.  at  35°,  and  again  rises  sharply  at 
40°.  In  the  softening  zone  (40 — 49°)  paraffin  behaves 
similarly  to  amorphous  polar  substances.  R.  T. 

Theory  of  the  mercury-vapour  lamp.  A.  J. 
Nikiforov  (Sci.  Mem.  Kazan  State  Univ.,  1938,  98, 
No.  4, 115 — 120). — It  is  shown,  on  theoretical  grounds, 
that  the  temp,  at  the  Hg  cathode  is  >235°,  whence  it 
follows  that  maintenance  of  the  arc  by  thermionic 
emission  of  electrons  is  improbable.  R.  T. 

Dependence  of  absorption  of  weak  high- 
frequency  electrical  fields  by  certain  substances 
on  the  tension  of  these  fields.  B.  M.  Kozirev 
and  S.  G.  Salichov  (Sci.  Mem.  Kazan  State  Univ., 
1938,  98,  No.  4,  149 — 152). — Absorption  falls  linearly 
with  increasing  tension  of  the  field  in  the  case  of  H20  ; 
with  C6H6,  PhMe,  xylene,  EtOAc,  and  H2C204  the 
curves  are  discontinuous.  R.  T. 

Dielectric  constants  of  ammonium  salts  near 
the  lower  transition  temperature.  I.  Ammon¬ 
ium  chloride  and  bromide.  J.  H.  Bruce  (Trans. 
Faraday  Soc.,  1939,  35,  706— 711).— When  NH4C1 
and  NH4Br  are  cooled  an  abrupt  fall  of  e  occurs  at 
—30*5  and  —38°,  respectively.  Hysteresis  is  ob¬ 
served  on  warming.  F.  L.  U. 

Dielectric  constants  of  the  ammonium  halides. 
R.  Guillien  (Compt.  rend.,  1939,  208,  1561 — 1563). 
— e/0  curves  (0°  to  —80°  or  to  —200°)  are  given  for 
the  four  halides,  e  for  NH4F  decreases  slowly  on 
cooling,  and  increases  slightly  (0*06%)  at  the  X-point. 
NH4I  gives  pronounced  max.  vals.  of  the  dielectric 
const,  e'  and  the  electric  absorption  e"  at  the  X-point 
(—28*5°),  and  smaller  peaks  due  to  the  change  of  cryst. 
form  occur  at  — 5*9°.  Powdered  NH4C1  and  NH4Br 
give  similar  results,  a  break  in  the  e/0  curve  occurring 
at  the  X-point,  but  e  increases  to  a  greater  extent  on 
transformation  into  the  simple  cubic  form.  Sheets  cut 
from  blocks  of  fibrous  NH4C1  give  a  sharper  peak  at 
the  X-point  on  cooling,  the  difference  being  due  to  a 
false  equilibrium  between  the  two  states. 

A.  J.  E.  W. 

Dielectric  constant,  dipole  moment,  and  mole¬ 
cular  polarisation  of  1  :  4^-dioxan.  W.  C.  Vaughan 
(Phil.  Mag.,  1939,  [vii],  27,  669— 671).— Vals.  of  e  for 


the  range  14 — 87°  are  recorded  (e25.  =  2*280) ;  they 
diminish  as  the  temp,  rises.  The  mol.  polarisation 
is  25*71  and  practically  independent  of  temp. ;  fx  =  0. 
The  similarity  between  certain  properties  of  dioxan 
and  C6H6  is  noted.  W.  R.  A. 

Dipole  moments  of  organic  molecules  contain¬ 
ing  oxygen.  E.  A.  Schott-Lvova  and  J.  K.  Sirkin 
(J.  Phys.  Chem.  Russ.,  12,  479 — 480). — The  dipole 
moments  of  various  aromatic  compounds  containing 
OH,  CHO,  and  OMe  are  recorded.  R.  C. 

Steric  influences  on  the  phenomenon  of 
resonance.  II.  C.  E.  Ingham  and  G.  C.  Hamfson 
(J.C.S.,  1939,  981—986;  cf.  A.,  1937,  II,  92).— 
Previous  measurements  on  the  dipole  moments  of 
substituted  durenes  showed  that  with  a  branched 
substituent  the  steric  effects  of  the  Me  groups  reduced 
the  mesomeric  moment,  the  measured  moment  lying 
between  the  vals.  for  the  corresponding  C6H6  and  alkyl 
compounds.  When  the  substituent  was  a  single 
atom,  no  steric  influences  were  involved  and  the 
moment  of  the  durene  compound  was  the  same  as 
that  of  the  corresponding  C6H6  derivative.  These 
conclusions  have  been  confirmed  by  work  at  25°  on 
CgH6  solutions  of  mesidine,  dimethylmesidine,  durenol, 
nitrodimethylaminodurenet  m.p.  90°,  nitroethoxy - 
durene ,  m.p.  75*5°,  nitrodurenol ,  m.p.  123 — 124°,  and 
2-nitro-m-d-zylidine  (I),  m.p.  131*6°.  A  comparison  of 
the  moment  of  (I),  in  which  only  the  N02  is  blocked  by 
Me  groups,  with  those  of  ^-N02‘C6H4*NH2  and 
nitroaminodurene  shows  that  the  steric  effect  of  the 
o-Me  on  the  large  0  of  the  N02  is  more  important  than 
that  on  the  H  of  the  NH2.  The  anomalous  behaviour 
of  m-2-xylidine  on  nitration  (4-  and  6-positions  but 
not  5-)  is  attributed  to  the  steric  effect  of  the  o-Me 
which  reduces  the  resonance,  and  hence  the  directing 
power  of  the  NH2,  to  such  an  extent  that  the  Me 
become  the  main  directive  influences.  W.  R.  A. 

Refractive  indices  and  molecular  refractivities 
of  3-methylct/clohexanone  andpulegone.  (Miss) 
D.  M.  Simpson  (J.C.S.,  1939,  886 — 889). — Vals.  of  n 
have  been  obtained  for  XX  from  ~2500  to  — 7000  a. 
by  the  thin  film  interference  method.  Both  com¬ 
pounds  show  “  optical  exaltation 55  which  substantiates 
the  conclusion  (A.,  1936,  409)  that  the  additivity  of 
at.  refractivities  occurs  only  for  mols.  which  do  not 
show  strong  absorption  bands  in  the  accessible 
ultra-violet.  W.  R.  A. 

Rotatory  dispersion  and  circular  dichroism  of 
santonide  and  parasantonide  in  the  ultra-violet. 
S.  Mitchell  and  K.  Schwarzwald  (J.C.S.,  1939, 
889 — 893). — Santonide  (I)  and  parasantonide  (II) 
show  the  Cotton  effect  associated  with  a  strong  ketonic 
band  which  in  EtOH  solution  has  its  max.  at  ~3000  a. 
For  (I)  w  =  1000,  [a]  =  +25,500°  at  3210  a., 
-31,000°  at  2750  a.;  for  (II)  ^=1170, 
[a]  =  +32,000°  at  3210  a.,  —35,000°  at  2750  a. 
The  vals.  of  [a]  are  ~10  times  the  normal  val.  The 
max.  of  circular  dichroism  (e/  —  e,.)  are  also  abnor¬ 
mally  large,  but  the  anisotropy  factors  (e*  —  er)/e 
have  normal  vals.  of  0*030  (I)  and  0*038  (II). 

W.  R.  A. 

Loss  determinations  for  dipole  liquids  and 
solid  technical  insulators  for  centimetre  waves. 
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G.  Baz  (Physikal.  Z.,  1939,  40,  394— 404).— Optical 
methods  for  the  determination  of  the  variation  of  n, 
and  the  absorption  coeffs.  of  H20,  MeOH,  and  EtOH 
in  their  dispersion  ranges  for  cm.  waves  are  described. 
The  dispersion  curves  are  continuous  with  those 
obtained  for  longer  X.  The  dielectric  consts.  and  angles 
of  loss  for  a  no.  of  solid  insulators  have  been  deter¬ 
mined  by  the  same  method  and  over  the  same  X  range, 
as  well  as  for  longer  X  (100 — 3000  ni.j.  The  angle  of 
loss  increases  with  frequency.  Dispersion  for  cm. 
waves  was  not  observed  with  solid  insulators. 

A.  J.  M. 

Dynamic  birefringence  effect  obtained  during 
extension  of  a  liquid  film.  G.  Ducii  (Compt. 
rend.,  1939,  208,  1571 — 1572).— If  a  rectangular 
frame  is  withdrawn  vertically  from  a  liquid  (CeH6 
or  H20)  between  crossed  nicols,  light  is  transmitted 
through  two  narrow  bands  parallel  to  the  top  of  the 
frame.  The  positions  of  these  bands  probably 
correspond  with  max.  in  the  traction  curve  for  the 
film.  The  dynamic  effects  thus  arise  in  the  film,  and 
do  not  depend  on  the  nature  of  the  support. 

A.  J.  E.  W. 

Nature  of  the  most  important  kinds  of  chemical 
linking.  E.  Tiiilo  (Chem.-Ztg.,  1939,  63,  449 — 
453). — A  lecture. 

Structure  of  phosphorus  pentachloride  in 
relation  to  the  steric  obstruction  of  atoms. 

H.  Moureu,  A.  M.  de  Ficquelmont,  M.  Magat,  and 
G.  Wetroff  (Compt.  rend.,  1939,  208,  1579—1581).— 
The  trigonal  bipyramid  structure  for  PC15  (cf.  A., 
1937,  I,  496;  1938,  I,  606)  provides  for  the  most 
probable  P — Cl  distance  (2*09  a.)  and  the  most  stable 
distance  of  approach  (~  3*70  A.)  of  two  Cl  which  are 
not  directly  linked.  Other  structures  involve  less 
favourable  vals.  for  these  distances. 

A.  J.  E.  W. 

New  proof  of  the  II  theorem.  0.  Halpern  and 
F.  W.  Doermann  (Physical  Rev.,  1939,  [ii],,  55, 
1077 — 1082). — Mathematical.  The  new  proof  of 
Boltzmann's  H  theorem  is  based  on  the  properties 
of  the  probability  coeffs.  which  determine  the  trans¬ 
itions  between  different  states  of  the  total  svstem  or 

V 

of  any  part  of  the  system.  N.  M.  B. 

Diffraction  of  a  current  of  chemical  molecules. 
W.  Krejczy  (Nature,  1939,  143,  762).— Weak 
chemical  linkings  may  be  broken  by  scattering  at 
incidence  on  a  diffraction  grating.  L.  S.  T. 

Zero-point  energy  and  lattice  distances.  J. 
Corner  (Trans.  Faraday  Soc.,  1939,  35,  711—716).— 
Taking  into  account  the  increase  of  the  lattice  const, 
due  to  the  introduction  of  the  zero-point  energy, 
approx,  intermol.  potentials  are  calc,  for  Kr,  Xe,  CO, 
and  CH4.  The  correction  greatly  reduces  the  dis¬ 
crepancy  between  vals.  of  n  (exponent  of  intermol. 
distance)  deduced  from  heats  of  sublimation  and 
lattice  consts.  F.  L.  U. 

Kinetic  energy  of  polyatomic  molecules.  A. 
Sayvetz  (J.  Chem.  Physics,  1939,  7,  3S3— 389).— 
Mathematical.  Linear  tetrat.  mols.,. anomalous  XY3 
mols.,  and  C2H6  are  discussed.  W.  R.  A. 

Relation  between  internuclear  distance,  force 
-constant,  and  energy  of  dissociation  for  carbon- 


to-carbon  linkages.  J.  J.  Fox  and  A.  E.  Martin 
(J.C.S.y  1939,  884 — 886). — A  relation  D  =  kerc2jmn 
is  combined  with  kcrcs  =  const.,  and  it' is  shown  that 
Dre 3  =  const.  When  U /D  is  plotted  against  r/re  a 
Morse  type  of  curve,  applicable  to  all  C-to-C  linkages, 
is  obtained.  W.  R.  A. 

Carbon- chlorine  bond  in  the  substituted 
ethylenes  and  benzenes.  J.  Sherman  and  J.  A.  A. 
Ketelaar  (Physica,  .1939,  6,  572— 579).— The 

amount  of  double-bond  character  in  the  C-Cl  bonds  in 
the  choro-ethylenes  and  -benzenes,  calc,  by  the  moL- 
orbital  method,  is  in  agreement  with  experimental 
vals.  for  resonance-shortening  of  these  bonds  obtained 
from  electron  diffraction  data.  ..  L.  J.  J. 

Surface  tension  and  Lindemann  frequency. 

L.  Sibaiya  and  M.  R.  Rao  (Nature,  1939,  143, 
723). — A  simple  formula  expressing  y  in  terms  of 
mol.  mass  and  the  Lindemann  frequency  is  deduced. 

L.  S.  T. 

Identity  between  the  Laue  equation  and  the 
Bragg  relation.  A.  Cavinato  (Z.  Krist.,  1939, 
100,  439 — 440). — -An  elementary  mathematical  de¬ 
monstration.  I.  Me  A. 

Quantum-mechanical  theory  of  X-ray  inter¬ 
ference  in  crystals.  I.  Derivation  and  general 
discussion  of  dynamical  fundamental  equations. 
G.  Moliere  (Ann.  Physik,  1939,  [v],  35,  272—296). 

W.  R,  A. 

Quantum  mechanical  theory  of  Rontgen-ray 
interference  in  crystals.  II.  Dynamic  theory  of 
refraction,  reflexion,  and  absorption  of  Rontgen 
rays.  G.  Moliere  (Ann.  Physik,  1939,  [v],  35, 
297—313  ;  cf.  supra),— Am  anisotropy  with  respect  to 
X-rays  and  a  change  in  the  limiting  angle  of  the 
Bragg  total  reflexion  area  are  predicted  and  should  be 
of  observable  magnitude  in  the  neighbourhood  of  the 
absorption  edge.  0.  D.  S. 

LU1  Absorption  of  iodine/barium,  and  some 
compounds  of  barium.  E.  H.  Green  (Physical 
Rev.,  1939.  [ii],  55,  1072 — -1076). — The  L1U  absorption 
limits  of  I2,  Ba,  Bal2,  Ba(OH)2,  BaBr2,  BaH2, 
Ba(N03)2}  Ba02,  and  BaF2,  were  examined  with  a  two- 
crystal  spectrometer.1  No  secondary  structure  was 
detected  in  the  I2  limit ;  a  prominent  absorption 
line  was  observed  for  Ba  and  each  of  its  compounds, 
.more  prominent  in  the  compounds  than  in  the  element. 
Some  of  the  compounds,  notably  BaF2,  showed  secon¬ 
dary  structure,  and  curves  were  obtained  showing  the 
changes  as  Ba  absorbers  changed  in  air  to  Ba(OH)2. 
The  Lnj  level  of  Ba  is  not  wider  than  4*06  v. 

N.  M.  B. 

Structure  of  iron  pent acarbonyl  and  of  iron 
and  cobalt  carbonyl  hydrides-  R.  V.  G.  Ewe  ns 
and  M.  W.  Lister  (Trans.  Faraday  Soc.,  1939,  35, 
681 — 691 ;  cf.  A.,  1939,  I,  13).— Study  of  the  electron 
diffraction  of  the  vapours  indicates  that  Fe(CO)5  has  a 
trigonal  bipyramidal  structure, whilst  the  hydrides  show 
a  tetrahedral  arrangement  of  CO  groups  and  should 
bo  formulated  Fe(CO)2(COH)2  and  Co(CO)3*COH, 
respectively..  The  metal-C  bonds,  when  compared 
with  the  sums  of  the  single  bond  covalent  radii,  show 
shortenings  similar  '  to  those  found  in  other  metal 
carbonvls.  -  F.  L.  PJ. 
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Crystal  structure  of  p-FeO*OH.  0.  Kratky 
and  H.  Nowotny  (Z.  Exist.,  1938,  100,  356 — 360; 
cf.  A.,  1936,  562;  Weiser,  A.,  1935,  433).— From 
powder  X- radiograms  (Co  Ka.)  confirmed  by  a  fibre 
photograph,  the  revised  rhombic  cell  has  8  rnols. 
with  a  10*2,  b,  10-5,  c  3-03  a.  The  difference  between 
calc.  (3-67)  and  observed  (3T — 3*4)  p  is  due  to  adsorbed 
H20  which  stabilises  the  (3-form.  Genesis  and  struc¬ 
tural  relations  with  the  a-  and  y-forms  are  discussed. 

I.  Me  A. 

Unit  cell  and  probable  space-group  of 
strontium  hydroxide  octahydrate ,  Sr(OH)2, 8H20 . 
D.  P.  Mellor  (Z.  Krist.,  1939,  100,  441 — 442)~. — 
Natta’s  structure  (A.,  1929,  244)  is  incorrect.  The 
cell  has  a  8-97,  c  11*55  a.;  4  rnols.  per  cell;  p  1*885. 
Analysis  of  reflexions  on  Laue  and  oscillation  X-radio- 
grams  favours  the  space-group  D'2h — P^jmcc, 

I.McA. 

Theoretical  structural  examination  of  the 
habit  of  sodium  chlorate.  W.  Heintze  (Z.  Krist., 
1938,  100,  285—296;  cf.  Berg,  A.,  1938,  I,  243).— 
The  habit  of  NaC103  grown  from  solution  depends  on 
solvent,  concn.,  and  added  salts.  Results  and  views, 
chiefly  of  Buckley  and  of  Seifert,  are  surveyed.  The 
relative  effects  of  Na2S206,  NaN03,  Na2S04,  Na2Cr04, 
and  NaC104  are  related  to  the  measure  of  agreement 
between  the  spatial  and  charge  distribution  of  tho 
ions  in  tho  terminal  faces  of  these  salts  and  NaC103. 

I.  Me  A. 

Crystal  structure  of  neodymium  bromate 
enneahydrate,  Nd(Br03)3,9H20.  L.  Helmholz 
(J.  Amer.  Chcm.  Soc.,  1939,  61,  1544 — 1550). — 
Single  crystals  of  Nd(Br03)3,9H20  were  prepared  by 
adding  hot  Ba(Br03)2  to  Nd2(S04)3,  filtering,  and 
evaporating  slowly.  Chiefly  they  were  fine,  pink, 
hexagonal  prisms,  space-group  C%v — C6??zc,  1*9S 

rnols.  per  unit  cell,  interfacial  (10-0:10*1)  angle 
56°  45',  a  :  c  1*736  :  1.  In  Nd(OH2)9”'  the  Nd  ions 
are  surrounded  by  9  H20  rnols.,  six  at  the  corners  of  a 
trigonal  prism,  at  a  distance  2*47±0*05  A.,  and  three 
out  from  the  prism  faces  at  a  distance  2 -51  ±0*05  a., 
space-group  approx.  D ^  Eor  the  Br03  group  the 
following  dimensions  are  given  :  Br — O  1  *74^:0 *07  ; 
O — O  2*75di(M0  a.  ;  angTe  OBrO  105±10°.  Tho 
location  of  H  bonds  is  considered  and  vals.  of  different 
H  bond  angles  are  given,  A  certain  degree  of  ran¬ 
domness  is  suggested  bv  the  intensity  relationships. 

W.  R.  A. 

Co-ordination  of  aluminium  in  andalusite. 
P.  C.  Thoryely  and  W.  H.  Taylor  (Mem.  Manchester 
Phil.  Soc.,  1939,  83,  17 — 30). — A  Eourier  projection  of 
the  structure  of  andalusite  (Al2Si05)  on  the  plane 
(001)  has  been  carried  out.  It  indicates  the  existence 
of  the  (A105)  group,  which  is  linked  with  octahedral 
(A10g)  groups  and  tetrahedral  (Si04)  groups.  The 
dimensions  of  these  structural  units  are  also  obtained. 

A.  J.  M. 

Determination  of  lattice  constants  of  triclinic 
crystals  from  one  crystal  setting  :  special  case. 
T.  Ito  (Z.  Krist.,  1939,  100,  437—439;  cf.  Buerger, 
A.,  1937,  I,  399). — Where,  as  frequently  occurs 
(wollastonite  group,  plagioclases) ,  one  axial  angle  is 
~90°,  a  simplification  of  Buerger's  equi-inclination 
Weissenberg  diagrams  suffices.  The  procedure  is 
illustrated  for  schizolite  (from  ussingite,  Greenland) 
c  c**  (a.,  i.) 


giving  :  a  8*09,  b  7*24,  c  7*05  a.,  a  90°,  p  95°  22',  y 
101°  56' ;  2  rnols.  HNa(Ca,Mn)2Si309  per  cell :  p 
-2*90.  I.  Me  A. 

Lattice  structure  of  natural  cellulose.  H. 
Kiessig  (Z.  physikal.  Chern.,  1939,  43,  B,  79 — 102). 
— A  crit.  consideration  of  existing  and  new  data  on 
X-ray  diagrams  of  natural  cellulose  shows  that  no 
model  so  far  advanced  accounts  for  all  the  facts. 

W.  R.  A. 

Exact  determination  by  means  of  electron 
beams  of  lattice  constants  for  different  sizes  of 
crystallite.  II.  Boochs  (Ann.  Physik,  1939,  [v], 
35,  333 — 349). — The  lattice  plane  distances  in  small 
Ni  crystallites  (about  16  A.)  are  >  in  large  crystallites 
(about  30  A.).  Au  crystallites  down  to  20  a.  have  the 
same  consts.  as  large  crystals.  Lattice  consts.  of 
NaCl,  KC1,  NaBr,  and  LiCl  agree  to  il*5%  with 
X-ra}T  vals.  (cf.  Pinch  and  Pordham,  A.,  1935,  274). 

O.  D.  S. 

Magnetisation  of  pyrrbotite  crystals.  S.  Kaya 
and  S.  Miyahara  (Sci.  Rep.  Tohoku,  1939,  27,  450 — 
458). — Magnetic  anisotropy  measurements  on  a  perfect 
pyrrhotite  crystal  from  Asio  (Japan)  show  hexagonal 
symmetry.  D.  F.  R. 

Pleochroism  of  sodium  nitrate  crystal.  B. 
MuKiiorADHYAY  (Z.  Krist.,  1938,  100,  308 — 315;  cf. 
Krishnan,  A.,  1933,  1109). — For  the  X  range  2531 — 
3346  a.,  measurements  have  been  made  of  the  ab¬ 
sorption  coeffs.  for  the  two  extinction  directions  on  the 
flat  (lOll)  face  of  thin  crystal  plates.  The  derived 
principal  molar  absorption  coeffs.  are  1200,  16,000, 
respectively,  at  2960  a.,  the  region  of  max.  absorption, 
and  are  also  those  of  the  N03'  ions  owing  to  parallel 
orientation.  Comparison  of  these  vals.  with  corre¬ 
sponding  data  for  cryst.  KN03  and  aq.  N03'  solutions 
shows  the  dependence  of  the  principal  coeffs.  of 
N03'  on  environment.  Measurements  of  birefringence 
for  NaN03  have  been  extended  to  3118  A.  I.  Me  A. 

Structure  and  optical  properties  of  iridescent 
glass.  (Sm)  C.  Y.  Ramax  and  Y.  S.  Rajagopalax 
(Proc.  Indian  Acad.  Sci.,  1939,  9,  A,  371 — 381).— 
Examination  of  30  photomicrographs  (reproduced)  of 
numerous  specimens  of  decomposed  glass  reveals  6 
distinct  optical  phenomena  corresponding  with  6 
different  structures.  Contrary  to  Brewster's  observ¬ 
ation,  the  iridescence  of  decomposed  glass  docs  not 
disappear  on  immersion  in  a  liquid;  the  colours 
actually  become  more  vivid  but  the  intensity  is  much 
less.  Changes  of  colour  occur  with  absorption  of 
liquid.  This  indicates  an  openness  of  internal  struc¬ 
ture  which  is  confirmed  by  observations  on  the 
polarisation  of  reflected  light,  and  on  the  effect  of 
mechanical  pressure  on  the  iridescence.  W.  R.  A. 

Reflectivities  of  evaporated  metal  films  in  the 
near  and  far  ultra-violet.  G.  B.  Sabixe  (Physical 
Rev.,  1939,  [ii],  55,  1064 — 1069). — Reflectivities  were 
determined  photographically,  and  curves  plotted 
against  X  are  given  from  the  visible  to‘  450  a.  for  the 
following  metals  :  Al,  Sb,  Be,  Bi,  Cd,  Cr,  Cu,  Au,  Pe 
Pb,  Mg,  Mn,  Mo,  Ni,  Pd,  Pt,  Ag,  Te,  Ti,  Zn,  and  Zr! 
For  the  region  5000 — 2400  a.,  a  quartz  Hg  arc  with 
calibrated  wire  screens  and  a  quartz  prism  spectro¬ 
graph  were  used,  and  for  the  region  2400 — 450  a.,  a 
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vac.  spectrograph  with  grating,  a  discharge  tube,  and 
oiled  photographic  film.  Accuracy  is  3 — 5%. 

N.  M.  B. 

Variation  of  Young's  modulus  for  iron  at  low 
temperatures.  M.  Barbaron  (Compt.  rend.,  1939, 
208,  1559 — 1561). — The  curve  shoving  the  variation 
of  Yq/  Yq  with  0  (  —  180°  to  25°)  for  a  OT-mm.  Fe  wire 
contains  several  inflexions  and  a  marked  anomaly  at 
—40° ;  the  latter  corresponds  with  an  anomaly  in 
the  thermal  expansion  (cf.  A.,  1930,  986),  but  no  irregu¬ 
larity  in  the  electrical  resistance  variation  can  be  de¬ 
tected.  A  thermal  hysteresis  effect,  resulting  in  an 
increase  in  Y i  is  observed.  A.  J.  E.  W. 

Dependence  of  the  modulus  of  elasticity,  elastic 
limit,  and  tensile  strength  of  palladium  on  its 
hydrogen  content.  F.  Kruger  and  H.  Jungnitz 
(Z.  tech.  Physik,  1936,  17,  302 — 306;  Chem.  Zentr., 
1936,  ii,  3059). — Data  for  Pd  wires  are  recorded.  The 
initial  adsorption  of  at.  H  causes  an  increase  in  all 
three  factors,  which  subsequently  fall  in  proportion 
to  the  [H]  as  H2  is  adsorbed  in  the  mol.  form. 

A.  J.  E.  W. 

State  of  atoms  in  plastically  deformed  metals. 
N.  F.  Laschko  and  B.  G.  Petrenko  (Trans.  Inst. 
Chem.  Charkov  Univ.,  1938,  4,  No.  13,  65 — 70). — 
Theoretical.  No  analogy  exists  between  modification 
of  the  state  of  atoms  due  to  temp,  change  or  to  plastic 
deformation.  R.  T. 

Magnetoresistance  of  nickel  in  large  fields. 
C.  W.  Heaps  (Physical  Rev.,  1939,  [ii],  55,  1069— 
1071). — Measurements  in  fields  up  to  24,000  gauss 
give  curves  showing  a  drop  in  large  fields,  in  agree¬ 
ment  with  Gerlach’s  theory  that  a  resistance  decrease 
oc  the  square  of  the  increase  of  spontaneous  magnetis¬ 
ation  is  produced.  The  const,  of  proportionality  is 
dependent  on  the  temp.  It  is  concluded  that 
spontaneous  magnetisation  may  be  increased  by  a 
magnetic  field,  oven  up  to  200,000  gauss,  without 
saturation  appearing.  N.  M.  B. 

Relaxation  connected  with  the  transition  from 
the  superconducting  to  the  normal  state.  P.  H. 
van  Laer  and  II.  J.  Groenewold  (Physica,  1939,  6, 
473 — 4S0). — Existing  experimental  evidence  is  re¬ 
viewed  in  support  of  the  view  that  there  is  an  essential 
difference  between  the  time  effects  observed  in 
magnetic  properties  in  the  transition  from  the  super¬ 
conductive  to  tho  normal  states  and  thermal  relaxation 
effects,  and  between  the  thermally-induced  transition 
and  that  dependent  on  the  external  field.  L.  J.  J. 

Threshold  and  equilibrium  curves  for  super¬ 
conductors.  J.  G.  Daunt  (Phil.  Mag.,  1939,  [vii], 
28,  24— 33;  cf.  A.,  1936,  556;  1937,  I,  541).— 
An  investigation  of  the  crit.  magnetic  fields  required 
to  disturb  the  superconductivity  at  different  temp,  as 
measured  by  resistance  and  by  induction,  for  Pb,  Sn, 
and  Hg.  The  threshold  vals.  of  Sn  and  Hg  agreed 
well  with  previous  results  but  marked  differences 
were  noted  for  Pb.  With  Pb  tho  change  to  zero 
resistance  becomes  more  gradual  as  the  temp,  is 
lowered.  It  is  suggested  that  this  may  be  quite 
general  in  high  magnetic  fields.  T.  H.  G. 

Diamagnetism  of  an  electron  gas.  III.  A. 
Papapetrou  (Z.  Physik,  1939,  112,  587 — 604;  cf. 


A. ,  1937,  I,  404,  591). — Theoretical.  The  y  is  calc, 

for  a  rectangular  parallelepiped  in  weak  fields  and  a 
dependence  is  found  between  y  and  the  shape  of  the 
space.  It  is  shown  that  for  all  practical  fields  an 
abnormally  strong  diamagnetism,  independent  of 
shape,  is  to  be  expected.  L.  G.  G. 

Effect  of  small  proportions  of  foreign 
substances  on  the  magnetic  properties  of 
platinum.  (Mlle.)  R.  Th£ron  (Compt.  rend., 
1939,  208,  1634 — 1636).- — The  l/x-0  curves  for  pure 
Pt  (20°  to  —180°)  consist  of  intersecting  straight 
lines  corresponding  with  at.  moments  of  8*5  (above 
-55°),  10*5  (-55°  to  -120°),  and  13  fiw  (below  -120°). 
Heat-treatment  at  >  1000°  causes  parallel  displacement 
of  these  lines.  In  presence  of  Mn  ( <0*1%)  or  traces  of 
C,  the  apparent  at.  moment  is  considerably  modified 
by  heat-treatment;  with  Mn  the  curve  becomes  a 
straight  line  (8(xw)  down  to  —170°,  and  moments  of 
6,  7*3,  and  9  can  bo  obtained  with  C.  Addition  of 
2 — 5%  of  Au  to  pure  Pt  causes  similar  changes 
(moment  9  gw),  showing  that  diamagnetic  atoms  are 
responsible  for  the  effects,  which  account  for  the 
existence  of  specimens  of  Pt  having  different  magnetic 
properties  (A.,  1931, 1357).  The  impurities  may  have 
a  catalytic  effect  on  magnetic  transformations. 

A.  J.  E.  W. 

Paramagnetic  solutions.  Comparison  of  the 
laws  of  thermal  variation  of  magnetic  rotatory 
power  and  of  susceptibility.  H.  Ollivier  (Ann. 
Physique,  1939,  [xi],  11,  461 — 503). — Investigation 
of  the  thermal  variation  of  the  sp.  magnetic  rotatory 
power  G  (calc,  on  the  basis  of  additivity  from  tho 
measured  vals.  of  the  magnetic  rotatory  power  of 
solutions)  and  of  the  susceptibilffy,  yt  of  various  salts 
leads  to  the  classification  :  (i)  diamagnetic  salts  with 
a  positive  rotation  (salts  of  Zn,  Na,  Mg),  thermal 
variation  of  G  is  zero  or  insignificant  like  the  thermal 
variation  of  y  ;  (ii)  paramagnetic  salts  with  a  negative 
rotation  (salts  of  Ce,  Nd,  Pr,  Er,  Fe*’,  and  alkali 
dichroma tes),  thermal  variation  of  G  analogous  to  that 
of  x ;  (hi)  paramagnetic  salts  with  a  small  positive 
rotation  (salts  of  Mn,  Gd,  Fe***),  magnetic  rotatory 
power  of  the  cation  is  zero ;  (iv)  paramagnetic  salts 
with  a  positive  rotation  (Ni  salts),  cation  behaves  from 
the  viewpoint  of  magnetic  rotation  as  a  diamagnetic 
ion.  W.  R.  A. 

Magnetic  properties  of  some  salts  of  the  iron 
group  at  low  temperatures.  W.  J.  de  Haas  and 

B.  H.  Schultz  (Physica,  1939,  6,  481 — 196;  cf.  A., 

1939,  I,  188). — The  susceptibility  and  remanence  of 
the  anhyd.  salts  CoCl2,  CoBr2,  CoF2,  and  Ti2(S04)3, 
and  also  of  Mn(0Ac)3,2H20  have  been  studied  as  a 
function  of  temp,  and  field-strength  up  to  23,000 
gauss.  L.  J.  J. 

Magnetic  flux  distribution  when  a  cylinder  of 
constant  permeability  is  placed  in  a  homogeneous 
field.  Magnetic  susceptibility  of  gadolinium 
oxide  at  low  temperatures.  W.  F.  Giauque 
and  J.  W.  Stout  (J.  Amer.  Chem.  Soc.,  1939,  61, 
13S4 — 1393). — The  magnetic  susceptibility,  y,  of  a 
solid  may  be  calc,  from  measurements  of  the  flux  of 
induction  (a)  through  coils  located  at  various  positions 
about  a  cylindrical  sample  as  well  as  (6)  in  coils 
surrounding  an  ellipsoidal  sample.  Measurements 
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have  been  made  at  low  temp.  (1*5  —  88°  k.)  with 
Gd203,  a  paramagnetic  substance  of  relatively  high 
and  field-independent  %.  The  vals.  of  %  obtained 
from  ( b )  were  used  to  interpret  the  readings  obtained 
from  (a).  W.  R.  A. 

Influence  of  water  on  the  magnetic  constants 
of  the  rare-earths.  B.  Cabrera  (J.  Chim.  phys., 
1939,  36,  117 — 129). — A  detailed  account  of  work 
already  noted  (cf.  A.,  1939,  1,  131).  W.  R.  A. 

Magnetic  anisotropies  of  some  organic  crystals 
in  relation  to  their  structures.  S.  Banerjee 
(Z.  Krist.,  1938,  100,  316—355;  cf.  A.,  1935,  924; 
Lonsdale,  A.,  1937,  I,  18). — A  comprehensive  and 
detailed  review  is  given,  with  further  (including 
X-ray)  measurements.  Magnetic  anisotropies,  prin¬ 
cipal  and  mean  molar  susceptibilities,  and  related 
crystallographic  data  are  listed  for  33  aromatic  com¬ 
pounds  selected  for  their  fundamental  structural 
significance  and  containing  from  1  to  5  separate  or 
condensed  ring  nuclei.  Many  orientations  of  mols.  or 
ring  planes  are  derived,  and  the  results  confirmed  by, 
or  discussed  in  relation  to,  mol.  and  cryst.  structures 
as  found  by  other  (chiefly  X-ray)  methods. 

L  McA. 

Diamagnetic  susceptibilities  of  some  non¬ 
aromatic  organic  crystals.  K.  Banerjee  and 

J.  Bhattacharya  (Z.  Krist.,  1939,  100,420—424). — 
Previous  methods  and  technique  are  outlined  and 
applied,  with  X-ray  measurements,  to  the  structure 
analysis  of  guanidine  carbonate,  (CN3H6)2C03  (I), 
artostenone  (II),  and  decahydro-p-naphthol  (III). 
(I)  is  tetragonal,  a  6*95,  c  19*45  a.  ;  4  mols.  per  cell ; 
space-group  D\  and  D®,  the  mol.  possessing  thus  a 
2-fold  axis  of  symmetry.  Xc  —  Xa ,  Xa,  Xc  are  (all  X 
10~6)  1*418,  —98*6,  —97*2  e.m.u.,  respectively.  (II) 
is  monoclinic,  a  17*25,  b  10*25,  c  7*45  a.,  (5  100°  16' ; 
2  mols.  per  cell;  Xu  X2>  X3  “-170*85,  —182*27, 
—  170*99,  respectively.  (Ill)  is  rhombic  with  Xa, 
Vj»  Xc  — 34*08,  — 25*39,  —42*01,  respectively.  To  a 
smaller  extent  than  in  aromatic  compounds,  ring 
structure  gives  rise  to  magnetic  anisotropy.  Mol. 

orientations  are  sketched.  I.  McA, 

* 

Absorption  of  sound  in  C02  gas,  in  C02 
containing  small  quantities  of  H2,  D2,  H20,  D20, 
and  in  mixtures  of  C02  and  02.  Collision 
efficiencies.  A.  van  Itterbeek,  P.  be  Bruyn,  and 
P.  Mariens  (Physica,  1939,  6,  511 — 518). — -Data  are 
recorded  for  absorption  of  sound  in  highly  purified 
C02  at  599  khz.,  for  1  atm.  and  temp.  18 — 50°.  Small 
amounts  (<1%)  of  H2,  D2,  H20,  and  D20  markedly 
increase  the  absorption,  but  with  increasing  propor¬ 
tions  of  02  a  continuous  decrease  to  the  classical  val. 
at  100%  02  is  found.  For  pure  C02  the  relaxation 
time  and  collision  efficiency  for  vibrational  excitation, 
and  for  the  admixtures  the  relative  collision  efficiencies, 
are  calc.  The  latter  is  zero  for  02.  L.  J.  J. 

Dispersion  of  ultrasonic  velocity  in  liquids. 

K.  G.  Krishnan  (Proc.  Indian  Acad.  Sci.,  1939,  9, 
A,  382 — 385). — Measurements  of  the  ultrasonic 
velocity  in  xylene,  C6H6,  CC14,  CS2  (frequencies  1*5 
to  7  me.),  and  H20  (frequencies  1*5  to  22*5  me.)  reveal 
no  definite  evidence  of  acoustic  dispersion. 

W.  R.  A. 


Frequency  change  of  light  in  diffraction  by 
ultrasonic  waves.  F.  Levi  (Helv.  Phys.  Acta, 
1936,  9,  234—244;  Chem.  Zentr.,  1936,  ii,  932).— 
Raman  and  Nath’s  theory  (A.,  1936,  555)  is  generalised 
and  extended  to  give  the  v  change  in  a  wave-train  or 
in  standing  waves.  The  results  are  compared  with 
experimental  data  (Bar,  A.,  1937,  I,  174;  Ali,  A., 

1938,  I,  129).  A.  J.  E.  W. 

Fusion  of  graphite  under  pressures  of  argon 
of  from  1  to  11,500  kg.  per  sq.  cm.  Determin¬ 
ation  of  the  triple  point  and  the  construction  of  a 
provisional  diagram  for  the  solid,  liquid,  and 
gaseous  states  of  carbon.  J.  Bassett  (J.  Phys. 
Radium,  1939,  [vii],  10,  217 — 228), — The  fusion  of 
graphite  under  various  pressures  of  A  (1  to  11,500  kg. 
per  sq.  cm.)  has  been  investigated  by  means  of  an 
apparatus  which  is  described.  The  triple  point 
co-ordinates  are  105  kg.  per  sq.  cm.  and  4000°  K. 
No  conclusive  data  on  the  variation  of  the  temp,  of 
fusion  with  pressure  have  been  obtained.  Graphite, 
melted  under  4000  kg.  per  sq.  cm.,  has  d  2*25  and 
crystallises  on  cooling,  under  this  pressure  and  at 
pressures  up  to  11,500  kg.  per  sq.  cm.,  in  the  form  of 
graphite.  A  provisional  diagram  for  the  three  states 
of  C  is  put  forward  and  discrepancies  between  the 
temp,  of  C  in  an  electric  arc  and  the  measured  temp, 
of  sublimation  are  discussed.  W.  R.  A. 

True  specific  heat  [of  platinum  and]  of  nickel 
above  the  Curie  point.  B.  Persoz  (Compt.  rend., 

1939,  208,  1632—1634;  cf.  B.,  1939,  618).— For 
Pt  at  0—1000°,  cp  =  0-0312  +  (6*29  x  1O'6)0;  for 
Ni  at  400— 1000°,  cp  =  0*119+  (29*2  x  10~G)0. 

A.  J.  E.  W. 

Internal  rotation  in  dimethylacetylene.  B.  L. 
Crawford,  jun.  and  W.  W.  Rice  (J.  Chem.  Physics, 
1939,  7,  437). — Comparison  of  calc,  and  observed  heat 
capacities  of  gaseous  (CMe-)2  indicates  that  free  internal 
rotation  of  the  Me  groups  against  each  other  occurs 
with  a  restricting  potential  barrier  of  <500  g.-cal. 
per  mol.  From  unpublished  Raman  and  infra-red 
data  vals.  of  C°pi  the  heat  capacity  of  the  ideal  gas 
(exclusive  of  the  contribution  from  internal  rotation), 
have  been  obtained.  The  heat  capacity  of  the  gas 
has  been  measured  at  336°  and  369°  k.  by  the  adiabatic 
expansion  method  (A.,  1939,  I,  362)  and  corr.  to 
C°p.  W.  R.  A. 

Analogues  of  entropy.  T.  H.  Hazlehurst  (J. 
Physical  Chem.,  1939,  43,  759 — 765). — Entropy  and 
temp,  have  properties  analogous  to  other  extensive 
and  intensive  energy  factors  respectively. 

W.  R.  A. 

Thermodynamical  properties  of  some  super¬ 
conductors.  J.  G.  Daunt,  A.  Horseman,  and  K. 
Mendelssohn  (Phil.  Mag.,  1939,  [vii],  27,  754— 
764). — The  equilibrium  curves  of  T1  and  In  have  been 
determined  between  1°  k.  and  the  transition  point, 
and  previous  measurements  on  Sn  and  Pb  (A,,  1937, 
I,  451)  have  been  supplemented.  The  differences  in 
entropy  and  sp.  heat  between  the  normal  and  super¬ 
conductive  states  for  the  four  metals  have  been 
evaluated,  and  the  sp.  heat  of  the  system  of  super¬ 
conductive  electrons  has  been  determined.  For  Sn 
the  vals.  of  the  sp.  heat  derived  from  the  equilibrium 


410 


BRITISH  CHEMICAL  AND  PHYSIOLOGICAL  ABSTRACTS.— A.,  I. 


r v  h) 


curve  agree  with  the  vals,  obtained  by  direct  calori¬ 
metric  measurements.  It  is  concluded  that  all  free 
electrons  are  in  the  superconductive  state  at  0°  K.,  and 
the  sp.  heat  of  the  system  of  superconductive  electrons 
is  interpreted  to  indicate  a  decrease  in  the  no.  of  these 
electrons  with  temp.  W.  R.  A. 

Persistence  of  liquid  structure  in  the  critical 
region.  J.  Dacey,  R.  McIntosh,  and  0.  Maass 
(Canad.  J.  Res.,  1939,  17,  B,  145). — When  a  mixture 
of  C2H4  liquid  and  vapour  is  heated  just  above  the 
crit.  temp.  Tc  (as  defined  by  disappearance  of  a 
meniscus)  a  heterogeneity  presists  until  it  is  removed 
by  “  mol.  stirring/5  heating  to  5°  above  Tc  and  cooling 
again,  or  by  isothermal  expansion.  When  the  upper 
portion  of  the  tube  only  is  superheated,  however,  a 
heterogeneity  in  the  lower  portion  persists  even  after 
the  upper  portion  is  cooled  to  the  original  temp. 
It  therefore  appears  possible  to  produce  dense  and  less 
dense  media  in  equilibrium  with  one  another  above 
jPc.  J*  W.  S. 

Phase  equilibria  in  hydrocarbon  systems. 
Latent  heat  of  vaporisation  of  propane  and  «- 
pentane.  B.  H.  Sage,  H.  D.  Evans,  and  W.  N. 
Lacey  (Ind.  Eng.  Chem.,  1939,  31,  763— 767).— The 
latent  heats  of  evaporation  ( L )  of  C3H8  and  ?i-C5H12 
have  been  determined  at  100 — 170°  e.  and  80 — 200°  E., 
respectively.  The  changes  of  L  with  temp,  are  in 
accord  with  the  theoretical  vals.  deduced  from  the 
isobaric  heat  capacity  and  the  isothermal  pressure 
coeff.  of  the  enthalpy  for  the  saturated  liquid  and 
vapour.  J.  W.  S. 

Specific  heats  and  heats  of  fusion  and  transition 
of  carbon  tetrabromide .  K.  J.  Frederick  and 
J,  H.  Hildebrand  (J.  Amer.  Chem.  Soc.,  1939,  61, 
1555 — 1558). — CBr4  (m.p.  90T°,  transition  point 
46-9°),  by  the  method  of  mixtures,  gives  :  heat  of 
fusion  at  m.p.,  945^25 ;  heat  of  transition,  1420±lfi  ; 
molal  heat  capacity  from  25°  to  46-9°,  35*0±0*5 ;  from 
46-9°  to  90T°,  42*9±0*3;  from  90-1°  to  150°,  36*7±0*5 
g,-cal.  per  mol.  W.  R.  A. 

Densities  of  liquid  organic  compounds.  A. 
Ramat  (Bull.  Soc.  chim.,  1939,  [v],  6,  957—963).— 
From  measurements  of  d°  for  various  org.  compounds 
the  following  mol.  vol.  contributions  of  radicals  have 
been  deduced  :  C  ~0,  CH  3*8,  CH2  16*3,  Me  30, 
Ph  73*7,  N  -0,  NH  6*5,  NH0  17,  N02  -23,  O  7, 
OH  10*5,  Cl  23,  Br  26*5,  I  33,  CO  11,  C02  25,  C02H 
27*5,  CHO  25,  and  CN  20  e.c.,  respectively.  The 
group  mol.  vol.  relationship  is  more  closely  followed 
than  the  at.  vol.  law  of  Kopp  and  is  not  restricted  to 
vals.  measured  at  the  b.p.  J.  W.  S. 

*  Theory  of  liquid  structure.  E.  P.  Irany  (J. 
Amer.  Chem.  Soc.,  1939,  61,  1436 — 1443). — Liquids 
are  assumed  to  be  systems  of  two  phases  in  equili¬ 
brium  ;  one  of  these  consists  of  a  two-dimensional  mol. 
lattice  structure,  whilst  the  other  occupies  the  remain¬ 
ing  space  and  is  in  a  gaseous  condition.  Equilibrium 
depends  on  temp,  but  not  on  the  external  pressure. 
An  equation  of  the  liquid  state  involving  P,  V,  T , 
y,  and  tq  has  been  developed  and  holds  for  a  large  no. 
of  pure  liquids  and  mixtures.  W.  R.  A. 


Vapour  pressure  of  o-  and  p-H2  and  D2.  K. 
Cohen  and  H.  C.  Urey  (J.  Chem.  Physics,  1939,  7, 
438). — Mathematical.  (Cf.  A.,  1939,  I,  248.) 

W.  R.  A. 

Mol.  wt.  and  vapour  pressure  of  selenium. 

K. Neumann  and  E .  Lichtenberg  (Z,  physikal. Chem. , 
1939,  184,  89 — 99).— The  average  val.  for  the  mol. 
wt.  of  Se  vapour  at  200°  is  476,  indicating  a  degree  of 
association  corresponding  with  Se6.  V.p.  data  for 
solid  and  liquid  Se  have  been  obtained  and  used  to 
calculate  the  heats  of  vaporisation  of  solid  and  liquid 
Se,  viz.,  33*92  and  24*58  kg. -cal.  per  mol.  respectively, 
and  the  heat  of  fusion,  viz.,  9*34  kg. -cal.  per  mol. 

C.  R.  H. 

Thermodynamic  properties  of  methyl  chloride, 
H.  G.  Tanner,  A.  F.  Benning,  and  W.  F.  Mathew- 
son  (Ind.  Eng.  Chem.,  1939,  31,  878 — 883). — Tables 
serviceable  to  refrigeration  engineers  have  been  com¬ 
puted  from  published  data  by  equations  relating  the 
various  thermodynamic  properties.  V.p.  for  the 
range  —80°  to  170°  F.,  sp.  vol.,  heat  content,  and 
entropy  of  the  saturated  vapour  from  —40°  to  170°  i\, 
and  of  superheated  vapour  at  pressures  of  6 — *200  lb. 
per  sq.  in.  are  given.  (Misprints  occur  in  the  last  8 
vals.  for  sp.  vol.  of  saturated  vapour.)  F.  L.  U. 

Thermodynamic  properties  of  chlorofluoro- 
methanes  and  -ethanes.  A.  F.  Benning  and 
R.  C.  McHarness  (Ind.  Eng.  Chem.,  1939,  31,  912 — 
916). — Measurements  of  v.p.,  p,  and  heat  capacity  of 
liquid  and  vapour,  and  OJCv  for  the  vapour,  for 
CHC1F2,  CHC12F,  CC13F,  and  CC12F*CC1F2  are  re¬ 
corded.  F.  L.  U. 

Second  virial  coefficient  of  helium  gas  for  the 
lowest  measured  temperature.  L.  Gkopper 
(Physical  Rev.,  1939,  [ii],  55,  1095—1097;  cf.  A., 
1937,  I,  453). — Calculations  analogous  to  those  of 
Massey  and  Buckingham  with  the  Slater-Kirkwood 
potential  (cf.  A.,  1939,  I,  135)  are  made  with  the 
Slatcr-Margenau  potential.  Results  indicate  that 
the  real  potential  must  lie  somewhere  between  these 
two.  N.  M.  B. 

Problem  in  heat  conduction.  H.  W.  Woolley 
(Phil.  Mag.,  1939,  [vii],27,  706 — 708). — Mathematical. 

W.  R.  A. 

Joule-Thomson  inversion  curves  of  recent 

equations  of  state.  J.  Corner  (Trans.  Faraday 
Soc.,  1939.  35,  784 — 791). — Inversion  curves  com¬ 
puted  for  the  equation  of  state  of  Lennard- Jones  and 
Devonshire  (A.,  1938, 1, 130)  are  in  fair  agreement  with 
experimental  results  at  high  but  not  at  low  p.  The 
equation  of  de  Boer  and  Michels  (A.,  1939, 1,  248)  gives 
fair  agreement  at  low  p.  The  latter  equation  gives 
better  vals.  for  Pc  and  Vc  than  does  the  former,  but 
not  so  good  for  Tc .  F.  L.  U. 

Surface  transport  in  liquid  helium  II.  J.  G. 
Daunt  and  K.  Mendelssohn  (Nature,  1939,  143, 
719 — 720;  cf.  A.,  1938,  I,  566). — Experiments  which 
show  that  a  transfer  of  He  II  from  a  colder  to  a  hotter 
place  occurs  when  a  temp,  gradient  is  imposed,  and 
that  the  flow  of  liquid  He  II  through  a  plug  of 
powdered  emery  is  accompanied  by  a  caloric  effect, 
are  described.  They  support  the  view  that  the  trans- 
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port  phenomena  in  liquid  He  II  are  due  mainly  to 
surface  flow.  L.  S.  T. 

Internal  friction  of  gases.  I,  II.  S.  Weber 
(Physica,  1939,  6,  551—561,  562— 571).— I.  The 
viscosity-pressure  relation  found  by  van  Itterbeek 
and  Keesom  (A.,  1938,  I,  304)  for  He  at  low  temp,  is 
deduced  theoretically. 

II.  A  general  viscosity-temp,  relation  valid  for  a 
no.  of  mono-  and  di-at.  gases,  but  not  for  He  and  H2>  is 
deduced.  L.  J.  J. 

Viscosity  of  compounds  and  the  limiting 
volume  of  sulphur.  G.  P.  Lutschinski  (J.  Phys. 
Chem.  Russ.,  1938, 12,  280 — 285). — Vais,  are  recorded 
for  7)  of  S02  between  —40°  and  0°,  of  S03  between  15° 
and  40°,  of  SC12  between  0°  and  15°,  of  S0C12  between 
—  15°  and  100°,  of  SOCLj  between  —  15°~and  60°,  of 
S02C12  between  —10°  and  60°,  of  S205C12  between  0° 
and  90°,  and  of  S307C14  between  10°  and  40°.  All  the 
vals.  agree  with  Batschinski’s  equation.  Assuming 
the  additivity  of  the  at.  limiting  vols.  the  limiting 
vol.  of  S  becomes  15*7  c.c. ;  it  agrees  with  the  vol.  calc, 
from  the  73  of  free  S  between  120°  and  155°, 

J  J  B 

Viscosity  of  liquids.  A.  H.  Nissan  and  L.  V.  W. 
Clark  (Nature,  1939,  143,  722 — 723). — When  log  73 
of  the  ?t-paraffins  from  ?i-C4H10  to  ?i-C18H38  is  plotted 
against  Tb.v./T  a  smooth  curve  is  obtained,  showing 
that  a  sp.  viscosity  curve  is  given  by  a  homologous 
series  provided  that  the  first  few  members  are  ex¬ 
cluded.  In  the  formula  73  =  AoBlT,  B  is  not  invariant 
with  temp,  as  is  generally  assumed.  Examination  of 
137  liquids  shows  that  they  can  be  classified  into  (i) 
unassociated  liquids  and  liquids  which  do  not  change 
their  degree  of  association  with  temp.,  (ii)  associated 
liquids,  and  (iii)  metallic  liquids.  L.  S.  T. 

Plastic-elastic  state.  K.  Bennewitz  and  H. 
Rotger  (Physikal.  Z.,  1939,  40,  416 — 428). — 

Theoretical.  A.  J.  M. 

Representation  of  the  viscosity  of  binary  gas 
mixtures  by  the  gas-kinetic  mixture  formula. 
E.  Schroer  (Z.  physikal.  Chem.,  1939,  43,  B,  103 — 
108). — For  the  mixtures  Ho-CH4,  H2-C2H6>  H2-C2H2, 
H2-C3Hg,  CH4-C2H2,  C2H2-C3H6,  and  C3H8-C3H6 
(C3H6  =  CHMeICH2)  vals.  of  73  calc,  by  Sutherland's 
mixture  equation  (ef.  A.,  1937, 1,  72)  do  not  agree  with 
the  experimental  vals.  of  Adzumi  (cf.  ibid.,  405),  due 
probably  to  impurities  in  the  gases  used.  W.  R.  A. 

Influence  of  solvents  and  of  other  factors  on 
the  rotation  of  optically  active  compounds. 
XXXVII.  Asymmetric  solvent  action  (continued). 
T.  S.  Patterson,  A.  H.  Lamberton,  and  R.  M. 
Cunningham  (J.C.S.,  1939,  962 — 967 ;  cf.  A.,  1937,  I, 
513). — The  effect  of  admixture  on  the  rotation  of 
nicotine  has  been  studied  for  Et  cZ-,  dl->  and  Z-tartrates 
and  Bu^  d-,  Z-,  cZZ-,  and  i-tartrates.  The  observed 
rotations  of  the  mixtures  compare  unfavourably  with 
the  rotations  calc,  on  the  basis  of  additivity,  except  for 
the  nicotine-Bu^  rZZ-tartrate  mixture.  The  discre¬ 
pancies  are  due  to  a  mutual  solvent  effect,  each 
component  of  the  mixture  affecting  the  rotation  of  the 
other.  Bu&  i -tartrate,  prepared  by  the  Fischer-Speier 
method,  has  imp.  81 — 82°,  b.p.  176 — 178°/12  mm., 
T0216  (molten  state);  W.  R.  A. 


Viscosity  of  aqueous  solutions  of  strong 
electrolytes.  V.  Viscosity  of  aqueous  solutions 
of  cerite  earth  nitrates  as  an  indication  of  their 
basicity.  H.  Tollert  (Z.  physikal.  Chem.,  1939, 
184,  165—178). — Data  are  recorded  for  73  and  p  of 
solutions  of  La(N03)3,  Ce(N03)3,  Ce(S04)2,  Pr(N03)3, 
Nd(N03)3,  and  Sm(N03)3  alone,  and  in  presence  of  the 
corresponding  acid  ’with  const,  acid /salt  ratio,  and  also 
for  the  acids  alone.  In  presence  of  IIN03  73  at  low 
concns.  is  <,  and  at  high  concns.  is  >,  when  HN03  is 
absent.  This  behaviour  is  attributed  to  repression  of 
hydrolysis  in  presence  of  HNOs.  Calculations  of  the 
degrees  of  hydrolysis  have  been  made  on  the  basis  of 
the  author’s  theory  (cf.  A.,  1935”,  443)  from  data  for  the 
sp.  73  of  the  various  ions.  The  similarity  between  the 
plots  of  sp.  73  and  reduction  potential  against  the  at. 
nos.  of  the  earths  is  discussed.  C.  R.  H. 

Viscosity  of  the  liquid  phase  of  frozen  solutions 
of  the  sea-water  type.  D.  M.  Kore  and  N.  A. 
Zacharova  (J.  Appl.  Chem.  Russ.,  1939,  12,  234 — 
237). — The  73  of  sea-H20  between  —10°  and  20°  is 
expressed  by  73  =  t]0(1  +  aO  +  Z>02),  where  *q0  is  the 
73  at  0°,  0  is  the  temp.,  and  a  and  b  are  consts. 

R.  T. 

Aqueous  solutions  of  electrolytes.  R.  Lauti£ 
(Bull.  Soc.  chim.,  1939,  [v],  6,  963 — 970). — The  mol. 
heat  of  dilution,  fraction  of  undissociated  mols., 
variation  in  viscosity,  and  apparent  vol.  of  dilute 
electrolyte  solutions  of  concn.  c  can  be  expressed  by 
the  general  relation  Y  =  pAj(l  +  gA),  where  p  and  q 
are  consts.  dependent  on  the  temp,  and  the  electrolyte 
concerned,  and  A  =  A0  —  Ac.  For  strong  electrolytes 
of  low  and  medium  concn.  this  relation  can  be  ex¬ 
pressed  Y  —  PzVcl(  1  +  ?2VC)*  J.  W.  S. 

Micro-crystallisation  studies  with  supersatur¬ 
ated  solutions.  A.  Tschermak-Seysenegg  (Mikro- 
chem.,  1939,  27,  96 — 111). — Supersaturated  solutions 
or  melts  of  NaOAc,  KOAc,  Na2S203,  salol,  K  alum, 
and  K  Cr  alum  can  be  preserved  indefinitely  in 
absence  of  sp.  nuclei.  The  immunity  persists  in 
presence  of  non-isomorphous  crystals  of  other  hydr¬ 
ates  of  the  same  substance.  The  seeding  test  is 
applicable  as  a  micro-method  for  determining  the 
coincidence  or  otherwise  of  space-lattice  and  crystal 
structure.  A  local  cooling  method  is  developed  for 
seeding  solutions  in  sealed  tubes.  Evolution  of  heat, 
but  not  of  radiant  energy,  has  been  detected  during 
crystallisation.  The  cause  of  the  electrical  charge 
production  during  crystallisation  is  discussed. 

J.  W.  S. 

Phase  relations  and  magnetic  behaviour  in 
the  system  titanium-oxygen.  P.  Ehrlich  (Z. 
Elektrochem.,  1939,  45,  362 — 370). — Oxides  of  com¬ 
position  between  Ti02  and  TiO0.58  have  been  prepared 
by  heating  mixtures  of  Ti02  and  Ti,  and  examined  by 
X-rays.  Four  different  lattice  structures  are 
observed,  the  a-,  p-,  y-  and  5-phases  occurring  over  the 
composition  ranges  TiOo.Q0 — TiO^Q,  TiO^ — TiO^, 
TiOr56— TiOV46,  and  TlOi^^— TiO0.6.  *  The  p-phase 
may  be  a  distorted  a-phase.  At  the  composition 
TiOj-oo  15%  of  the  lattice  positions  in  the  3-phase  are 
unoccupied.  An  increase  in  the  no.  of  Ti  positions 
occupied,  however,  is  always  accompanied  by  a 
decrease  in  the  no.  of  O  positions,  and  vice  versa,  until 
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at  oxtreme  compositions  at  which  this  phase  is  stable 
all  the  positions  of  one  element  are  occupied.  The 
magnetic  properties  indicate  that  Ti"‘  and  Ti‘*  ions 
form  interat.  linkings  with  one  another,  excepting  at 
very  high  [TV"].  J.  W.  S. 

Mixed  oxide  phases  with  an  incomplete  oxygen 
lattice.  L.  G.  Silhen  and  B.  Aurivillius  (Natur- 
wiss.,  1939,  27,  388 — 389). — In  the  systems  PbO- 
Bi203  and  Sr0-Bi203  phases  have  been  found  in  which, 
with  varying  composition,  the  no.  of  metal  atoms  in 
the  lattice  remains  const.,  but  the  no.  of  0  atoms  is 
variable.  In  the  Pb0-Bi203  system  a  homogeneous 
tetragonal  phase  was  found  with  40 — 68  at.-%  Bi,  the 
unit  cell  containing  2  metal  atoms  and  2-4— 2-7  0. 
In  the  Sr0-Bi203  system  a  rhomb ohedral  phase  was 
found  with  80 — 85  at.-%  Bi,  with  3  metal  atoms  and 
4*2 — 4*3  0  in  the  unit  cell.  A.  J.  M. 

Structure  of  solid  solutions.  J.  A.  Wasastjerna 
(Physical  Rev.,  1939,  [ii],  55,  986 — 987). — X-Ray 
investigations  indicate  that  in  the  case  of  a  mixed 
crystal  (KC1  -j-  KBr)  the  actual  mean  distances  of  the 
ions  from  the  theoretical  positions  in  a  face-centred 
lattice  cannot  be  entirely  explained  by  thermal 
vibrations ;  hence  the  actual  positions  of  equilibrium 
of  the  ions  do  not  agree  with  the  theoretical  lattice 
points.  An  explanation  is  discussed  in  detail. 

N.  M.  B. 

Magnetochemistry  of  mixed  crystals.  N. 
Perakis  andL.  Capatos  (J.  Phys.  Radium,  1939,  [vii], 
10,  234 — 240). — An  extension  and  summary  of  work 
alreadv  noted  (A.,  1936,  786;  1938, 1,  187). 

W.  R.  A. 

Physico-chemical  investigations  on  the  fine 
structure  of  glasses.  III.  Binary  and  pseudo¬ 
binary  glasses  with  insignificant  packing  effects. 
E.  Kordes  (Z.  physikal.  Chem.,  1939,  43,  B,  173 — 
190). — ?i,  d}  mol.  vol.,  and  mol.  refractivity  ([i?])  data 
for  glasses  of  the  systems  B203-As203  and  piperine- 
phenolphthalein  indicate  that  these  properties  are 
almost  strictlv  additive.  On  the  other  hand,  in  the 

V'  j 

system  B203-Sb203  only  the  mol.  refractivity  is 
strictly  additive,  the  mol.  vol.  being  slightly  <  and  n 
and  d  being  >  calc.  vals.  assuming  additivity,  max. 
variation  occurring  with  an  equimol.  mixture.  Strict 
additivity  of  mol.  vol.  is  shown  with  piperine-SbI3 
systems,  but  [B]  is  >  and  n  and  d  are  <  calc.  vals. 

C.  R.  H. 

Molecular  refraction  of  glasses .  (a)  E .  Kordes. 
(b)  W.  Biltz  and  F.  Weibke  (Z.  anorg,  Chem.,  1939, 
241,  418—420,  421— 423).— Polemical  (cf.  Biltz  and 
Weibko,  A.,  1939, 1,  250).  F.  J.  G. 

Tempering  of  borate-soda  glasses.  M.  Foex 
(Bull.  Soc.  chim.,  1939,  [v],  6,  1056—1061 ;  cf.  A., 
1939,  I,  137). — Tempered  and  annealed  Na20,3B203 
glasses  both  show  only  diffuse  X-ray  diffraction 
patterns,  but  de vitrified  glass  shows  a  distinct  line 
structure.  This  evidence  supports  the  view  that  there 
is  a  distinct  line  of  demarcation  between  the  vitreous 
and  cryst.  states.  J.  W.  S. 

Structure  of  magnesium-strontium  alloys. 
H.  Vosskuhler  (Metallwirts.,  1939,  18,  377 — 378). — 
Thermal  analysis  and  micrographical  examination  of 
the  alloys  reveals  the  existence  of  a  compound  Mg9Sr, 


m.p.  606° ;  this  compound  forms  a  eutectic  with  Mg  at 
582°,  18*4%  Sr  and  with  a  Sr-rich  phase  at  592°,  39*8% 
Sr.  The  system  is  therefore  analogous  to  the  Mg-Ba 
system.  A.  R.  P. 

Conversion  velocity  of  supersaturated  solid 
solutions  of  magnesium-aluminium.  I.  I. 
Kornilov  (Compt.  rend.  Acad.  Sci.  U.R.S.S.,  1938,21, 
172 — 175). — The  pptn.  of  the  excess  phase  from 
supersaturated  solid  solutions  containing  11*9%  of  A1 
has  been  studied  at  100 — 350°  by  means  of  micro- 
structure  and  hardness  determinations.  At  temp. 
>300°  tho  excess  phase  ppts.  without  perceptible 
ageing,  at  approx.  100 — 300°  pptn.  occurs  with  ageing, 
and  at  100°  the  alloy  shows  no  appreciable  change 
during  the  time  of  observation.  The  change  in 
microstructure  shows  that  the  conversion  process 
begins  at  the  grain  boundaries  and  develops  towards 
the  interior  of  the  grain.  E.  S.  H. 

Thermal  and  electrical  conductivities  of  some 
magnesium  alloys.  R.  W.  Powell  (Phil.  Mag., 
1939,  [vii],  27,  677— 686).— The  thermal  (K)  and 
electrical  (a)  conductivities  of  8  alloys  of  Mg  with  Ce, 
Ni,  Mn,  Ca,  and  Co  are  recorded  for  50°,  150°,  and  250°. 
The  data  can  be  represented  to  within  3*5%  by  K  — 
0*526  X  10_8aT  -f-  0*027,  where  K  is  in  g.-cal.  per  sq. 
cm.  per  sec.  for  1  cm.  thickness  and  1°  difference  of 
temp.,  and  a  in  reciprocal  ohms  per  c.c.,  and  T  in  °k. 
Analysis  of  recorded  data  on  Mg  and  Mg  alloys  leads  to 
the  general  approx,  equation  K  =  0*516  X  10~8ctT  -f- 
0*022.  W.  R.  A. 

Evidence  for  a  superlattice  in  the  nickel-iron 
alloy,  Ni3Fe.  P.  Leech  and  C.  Sykes  (Phil.  Mag., 
1939,  [vii],  27,  742— 753).— An  alloy  containing 
24*91%  Fe,  75*04%  Ni,  and  <0*02%  A1  was  used. 
The  sp.  heat,  after  quenching  in  H20  from  700°,  rises 
slowly  to  380°,  falls  to  a  min.  at  425°,  and  subsequently 
rises,  passing  through  two  max.  at  525°  and  590°.  The 
max.  at  590°  corresponds  with  the  Curie  point ;  the 
min.  results  from  the  partial  ordering  of  the  quenched 
disordered  alloy  and  at  525°  the  alloy  returns  to  the 
disordered  state.  On  cooling  1°  per  min.  from  650° 
the  sp.  heat  curve  again  shows  two  max.  but  no  min., 
presumably  because  ordering  has  set  in  during  cooling. 
When  the  alloy  is  cooled  slowly  from  490°  to  370°  in 
150  hr.  the  max.  at  525°  is  very  high,  indicating  greater 
ordering,  whilst  the  Curie  point  is  not  appreciably 
changed.  Curves  of  magnetic  saturation  intensity 
against  temp,  are  not  affected  by  annealing,  and  hence 
the  energy  of  the  magnetic  transformation  is  in¬ 
dependent  of  the  degree  of  order  of  the  material. 
Whereas  specimens  quenched  from  700°  showed  no 
superlattice  lines,  specimens  annealed  for  500  hr.  from 
490°  to  370°  showed  these  lines  in  correct  no.  and 
position.  Previous  attempts  to  adduce  evidence  for  a 
superlattice  are  reviewed  and  ascertained  data  on 
Ni3Fe  are  compared  with  those  for  other  order-dis¬ 
order  transformations.  W.  R.  A. 

Structure  of  the  ternary  silver-copper- 
palladium  system  in  the  solid  state.  F.  Glander 
(Metallwirts.,  1939,  18,  337—341;  357—362).— 

Micrographical  examination  and  resistivity  measure¬ 
ments  show  that  the  region  of  incomplete  miscibility 
along  the  Cu-Ag  side  of  the  ternary  diagram  extends 
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to  A g  25.  Cxi  50.  Pd  25  at.-%  at  S70~.  and  to  A g  25, 
Cu  15.  Pd  60  at.-%  at  400c.  The  isothermals  run  very 
close  to  the  Pd-Ag  side  at  the  lower  temp.,  indicating 
that  Pd-Ag  solid  solutions  decompose  at  low  temp. 
Addition  of  small  amounts  of  As  to  Cu-Pd  allovs  dis- 
places  the  CuPd  and  Cu3Pd  transformations  to  slightly 
higher  Pd  contents.  The  ternarv  allovs  are  capable  of 
pptn.-hardenins  over  a  wide  ranee  of  composition. 

A.  R.  P. 

Magnesium  corner  of  the  magnesium-silver- 
thallium  system.  W.  Koster  and  K.  Kam  (Z. 
Metallk..  1939.  31,  84). — The  solubility  of  Ag  in  Mg  is 
reduced  from  10°o  to  about  4*5%  by  addition  of  30%  of 
TL  The  hardness  of  Ag-Mg  allovs  is  increased  slightlv 
and  the  corrosion  in  tap-H20  considerably  by  addition 
of  Tl,  which  also  reduces  the  eutectic  point  progres¬ 
sive^.  A.  R.  P. 

Mg-MgZn2-Mg5Tl2  region  of  the  magnesium- 
zinc-thallium  system.  W.  Koster  and  K.  Kam 
(Z.  Metallk..  1939,  31,  82 — S4). — MgZn2  and  Mg5Tl2 
form  a  simple  eutectiferous  series  with  the  eutectic  at 
3603.  Mg  22.  Zn  5.  T1  73%.  The  ternary  system  of 
these  compounds  with  Mg  has  a  ternary  eutectic  at 
342",  Mg  25.  Zn  4,  T1  71%.  T1  additions  increase  the 
age-hardening  of  Zn~Mg  alloys  but  decrease  the 
resistance  to  corrosion.  Addition  of  Zn  to  Tl-Mg 
allovs.  on  the  other  hand,  increases  their  resistance  to 

salt' H20*  A.  R.  P. 

Mg-MgZn-Mg-jBio  section  of  the  magnesium- 
zinc-bismuth  system.  E.  Scheil  and  B.  Glauxer 
(Z.  Metallk..  1939,  31,  SO — 81).— Zn-Bi  alloys  are 
rendered  homogeneous  in  the  liquid  state  by  addition 
of  >  20%  of  Mg.  In  the  Mg-MgZn-Mg3Bi2  section  the 
reaction  liquid  A  liquid  B  -f*  £-Mg3Bi2  occurs  at 
750°,  45 — S0%  Bi,  and  the  reaction  p-Mg3Bi2 
a-Mg3Bi2  -f  liquid  at  677°,  20 — 82%  Bi;  the  ternary 
eutectic  point  is  at  339°  and  is  almost  coincident  with 
the  binary  Mg-MgZn  eutectic  point  at  340°.  Bi 
additions  do  not  affect  the  hardness  of  Mg-Zn  alloj's. 

A.  R.  P. 

Mg-Mg3Al0-Mg3Bi2  section  of  the  magnesium- 
aluminium-bismuth  system.  E.  Scheie  and 
B.  Glauber  (Z.  Metallk.,  1939,  31,  76 — 79). — Molten 
alloys  of  Mg,  Al,  and  Bi  are  homogeneous  when  the  Mg 
is  >42%.  In  the  pseudobinary  section  Mg3Al2- 
Mg3Bi2  alloys  with  30 — 75%  Bi  form  two  liquid 
phases  from  which  £-Mg3Bi2  separates  at  710°;  at 
686°  this  reverts  to  the  a-form  and  at  453°  the  remain¬ 
ing  liquid  solidifies  as  a  eutectic  with  5%  Bi.  The 
ternary  system  contains  a  eutectic  at  435°,  Mg  88,  Al 
10,  Bi  2%.  Bi  does  not  affect  the  hardness  or  ageing 
properties  of  Mg-Al  alloys.  A.  R.  P. 

Solubility  of  calcium  carbonate  in  solutions 
of  ammonium  salts.  G.  Emschwieler  and  G. 
Charlot  (Bull.  Soc.  chim.,  1939,  [v],  6, 1088 — 1100). — 
Previous  theories  are  discussed  and  relationships  are 
developed  expressing  the  variation  of  the  solubility  of 
CaC03  with  concn.  of  NH4  salt  and  with  pn.  Measure¬ 
ments  of  the  solubility  of  CaC03  in  very  dil.  HC1  and  in 
aq.  NH4C1  are  in  accord  with  the  theory,  and  indicate 
that  the  increased  solubility  in  presence  of  NH4  salts  is 
due  mainly  to  hydrolysis  and  only  to  a  much  smaller 
extent  to  salt  effect.  J.  W.  S. 


Dissolution  of  orthotitanic  acid  in  hydrogen 
peroxide.  S,  Katzoff  and  R.  Rosemax  (Compt. 
rend.,  1939.  208.  1733 — 1734). — Co-pptd,  mixtures  of 
Fe(0H)3  and  Ti(OH)4  are  sol.  in  H202,  although 
Fe(OH)3  is  insol.;  the  solutions  closely  resemble 
similar  solutions  of  Ti(OH)4  (cf.  A.,  1935,  1073). 
Dissolution  is  inhibited  by  Ca‘*  or  Mg“\  and  facilitated 

bv  traces  of  alkali.  A.  J.  E.  W. 

% 

Solubility  of  sucrose. — See  B..  1939,  {65. 

(A  and  B)  Distribution  of  trichloroacetic  acid 
between  water  and  mixed  organic  solvents. 
L.  M.  Axdreasov.  (g)  Distribution  of  chloro- 
acetic  acids  between  contiguous  liquid  phases. 
L.  M.  Axdreasov  and  O.  T.  Davipova  (Trans.  Inst. 
Chem.  Charkov  Univ.,  1938,  4,  No.  13,  107—120, 
121 — 130,  131 — 136). — (a)  The  partition  coeff.  D  of 
CC13*C02H  in  the  systems  H20-C6H6-org.  solvent,  at 
25°  and  35° ,  falls  rapidly  with  rising  concn.  of  solvent 
in  the  cases  of  PhN02  and  t\so-C-Hu*OH,  and  very 
gradually  in  that  of  CflCl3.  For  06H,-CC14  mixtures 
the  val.  of  D  rises  with  increasing  [CC1J. 

(b)  The  effect  of  addition  of  esters  (C5Hu*OAc, 
MeOBz.  EtOBz)  is  similar  to  that  of  PhN02  or 
C5Hu*OH,  whilst  PhBr  acts  similarly  to  CC14. 

(c)  Increase  in  the  PhNO.>  content  of  the  svstems 

CH2C1*C02H-  or  CHGl2*C02H-H20-C6H6-PhN02 
causes  a  fall  in  the  val.  of  £>.  R.  T. 

Influence  of  temperature  on  the  partition  co¬ 
efficient  of  saturated  monocarboxylic  acids 
between  water  and  organic  solvents.  A.  Bek- 
turov  (J.  Gen.  Chem.  Russ.,  1939,  9,  419 — 128). — 
The  partition  coeffs.  D  have  been  determined  for 
HC02H  or  AcOH  between  H20  and  C6H6,  CC14,  or 
CHC13,  at  0 — 60°.  The  vals.  of  D  on  the  whole  fall 
with  rising  temp.,  to  a  greater  extent  for  low  than  for 
high  concns.  of  acids.  R.  T. 

Distribution  of  Br'  in  the  system  carnallite- 
water.  S.  K.  Tschirkov  and  M.  S.  Schnee  (J. 
Appl.  Chem.  Russ.,  1939,  12,  209 — 219). — The  [Br'| 
of  the  solid  phases  of  the  systems  Mg“-Cr-Br'-H90 
(35°),  Mg“ -K -Cr-Br'-H2Cf  (35°  and  45°),  and  Mgr- 
Na’-Cl'-Br'-HoO  (35°)  rises  with  increasing  velocity  of 
crystallisation.  The  distribution  coeff.  of  Br  between 
MgCl2  and  its  saturated  solution  is  unaffected  by 
dissolution  of  NaCl  or  KC1  in  the  solution.  R.  T. 

Distribution  of  I'  between  the  solid  and  liquid 
phases  during  crystallisation  of  potassium  and 
sodium  bromide  and  potassium  chloride.  S.  K. 
Tschirkov  and  M.  S.  Schnee  (J.  Appl.  Chem.  Russ., 
1939,  12,  220 — 225). — During  isothermic  evaporation 
at  25°  of  solutions  of  KBr  or  KC1  containing  small 
amounts  of  KI,  or  of  NaBr  with  Nal,  the  rate  of 
increase  of  the  [I]  of  the  cr}rstal  is  <  of  the  dissolved 
salts.  R.  T. 

Measurement  of  absorption  of  hydrogen  by 
wires  of  platinum  alloys.  I.  E.  Adadurov  and 
N.  I.  Pevni  (J.  Phys.  Chem.  Russ.,  1938,  12,  451 — 
454), — The  wire  is  enclosed  in  a  tube  containing  H2 
under  a  known  low  pressure,  and  after  sorption  on  the 
heated  wire  has  occurred  an  electric  discharge  is 
passed  through  the  residual  gas,  the  pressure  of  which 
is  deduced  from  the  no.  of  striations  in  the  discharge. 
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The  results  show  that  the  loss  of  Pt  in  the  contact 
oxidation  of  NH3  is  oc  the  amount  of  H*  sorbed. 

R.  C. 

Active  substances.  XXXVIII.  Study  of  active 
substances  by  Hahn’s  emanation  method.  R. 
Fricke  and  H.  J.  Buokmann  (Ber.,  1939,  72,  [B], 
1199 — 1206). — The  increase  of  emanating  power  (E)  of 
active  substances  containing  radio -Th  during  II20 
adsorption,  reported  by  Mumbrauer  (A.,  1937, 1,  408), 
is  confirmed.  Active  MgO  first  adsorbs,  then  com¬ 
bines  with,  H20,  as  shown  by  the  initial  increase  and 
subsequent  decrease  of  E .  Compression  of  y-Fe203 
causes  a  decrease  of  E ,  and  the  strongly  compressed 
material  shows  a  decrease  of  E  during  H20  adsorption, 
ascribed  to  the  failure  of  H20  to  loosen  the  secondary 
structure  under  these  conditions.  CuO  quenched 
from  600 — 900°  to  0°  has  an  E  slightly  <  that  of 
material  cooled  slowly,  but  adsorbs  HsO  more  strongly 
with  a  correspondingly  greater  rise  in  E.  F.  L.  U. 

Heat  content  of  water  adsorbed  on  cellulose. — 
See  B.,  1939,  700. 

Variation  of  the  triple  point  under  pressure 
and  by  adsorption.  E.  Ledoun  (Chim.  et  Ind., 
1939,  41,  1043 — 1050). — Theoretical.  Since  adsorbed 
liquid  is  under  compression  (equiv.  to  air  pressure  tt) 
owing  to  the  adsorption  forces,  the  triple  point  03  lies 
at  the  point  of  intersection  of  the  normal  sublimation 
curve  (the  solid  being  unacted  on  by  adsorption  forces) 
and  the  vaporisation  curve  A  of  the  liquid  under  an 
air  pressure  tt.  A  is  calc,  for  H20  at  k  =  250  and 
1000  kg.  per  sq.  cm.,  the  corresponding  03  being  at 
- 20°  and  -80°.  F.  J.  G. 

Elementary  composition  and  sorptive  pro¬ 
perties  of  oxidised  sugar  charcoals.  M.  Dubinin 
and  E.  ZxWerina  (J.  Phys.  Chem.  Russ.,  1938,  12, 
380 — 396). — The  reaction  with  atm.  02  at  200 — 1000° 
of  active  and  inactive  sugar  C  has  been  studied. 
Examination  of  the  sorptive  power  of  the  C  for  NaOH 
showed  that  the  acid  substance  formed  in  the  reaction 
with  atm.  02  at  200 — 600°  is  a  surface  oxide,  not  a 
separate  phase,  and  has  the  properties  of  a  weak  acid. 
Two  activation  temp,  optima  in  respect  of  the  power 
of  adsorbing  PhOH  and  I2  from  aq.  solution  were 
found.  R.  C. 

Representation  and  interpretation  of  results 
relating  to  the  adsorption  by  carbon  of  different 
classes  of  organic  compounds,  in  aqueous 
solution.  R.  Amiot  (Compt.  rend.,  1939,  208, 
1575 — 1577). — The  Chakravarti-Dhar  equation  (A., 
192S,  120)  is  applied  to  the  adsorption  of  org.  com¬ 
pounds  by  animal  C.  For  monohydrio  alcohols,  m  = 
1,  njy  =  0-16 ;  ?iis  probably  1,  each  alcohol  mol.  being 
adsorbed  by  its  terminal  Me  group  on  one  active 
adsorbent  mol.  k  increases  rapidly  with  the  no.  of  C 
(EtOH  0*0028,  BuaOH  0*0720).  With  polvhydric 
alcohols,  n  and  k  increase  with  the  complexity  of  the 
mol.  The  formula  does  not  apply  accurately  to  acids 
owing  to  dissociation,  but  the  y  vals.,  representing  the 
limiting  vals.  of  5  for  infinite  cohcn.  of  solute,  approx¬ 
imate  to  those  for  the  analogous  alcohols.  With 
phenols,  n  increases  with  complexity,  but  k  remains 
approx,  const.  (0*87 — 0*89).  "  A.  J.  E.  W. 


Electrolyte  adsorption  and  activity  coefficient. 
II.  Adsorption  of  acids  by  carbon  from  mixtures 
of  water  and  organic  liquids.  W.  Ostwald 
(Kolloid-Z.,  1939,  87,  284 — 296). — The  relation  fx  = 
afc-x  +  5,  previously  found  to  hold  for  the  adsorption 
of  strong  aq.  acids  on  C  (cf.  A.,  1939,  I,  366),  is  also 
valid  for  the  adsorption  of  HC1  and  picric  acid  from 
mixtures  of  H20  with  MeOH,  EtOH,  and  COMe2  of 
varying  composition.  The  relation  is  no  longer  linear 
for  weak  acids  such  as  AcOH.  The  decrease  in  ad¬ 
sorption  that  accompanies  lowering  of  the  €  of  the 
solution  is  attributed  to  increased  interionic  attraction 
which,  by  strengthening  the  statistical  kinetic  ion- 
lattice,  would  oppose  the  redistribution  of  ions  by 
adsorption.  F.  L.  U. 

Changes  in  sorptive  properties  of  activated 
carbons  with  time.  E.  Z aVerina  and  M.  Dubinin 
(J.  Phys.  Chem.  Russ.,  1938,  12,  397 — 107). — Activ¬ 
ated  C  stored  for  5 — 10  years  in  closed  vessels  was 
examined.  C  activated  at  500 — 850°  had  acquired  an 
enhanced  adsorptive  power  for  NaOH,  supposedly  due 
to  formation  of  surface  acid  oxide.  The  adsorptive 
power  for  I2  from  aq.  solution  of  0  activated  at  300 — 
500°  had  not  changed,  whilst  that  of  C  activated  at 
higher  temp,  had  fallen  somewhat;  McBain  and 
Sessions’  results  (A.,  1936,  S09)  could  not  be  confirmed. 
The  adsorptive  power  for  acids  in  aq.  solution  had 
fallen,  but  that  for  C6H6  vapour  was  unchanged. 

R.  C. 

Adsorption  on  polycrystalline  bodies.  E.  A. 
Nikiforov  (J.  Phys.  Chem.  Russ.,  1938,  12,  46S — 
476). — The  adsorption  of  salts  from  aq.  solution  on 
polycryst.  quartz  is  hindered  or  prevented  by  the 
formation  on  the  surface  of  the  quartz  of  an  adsorbed 
layer  of  H20  dipoles.  Adsorption  from  molten  salt 
hydrates  is  much  more  rapid  than  from  aq.  solution, 
suggesting  that  quartz  adsorbs  mols.,  not  ions.  The 
rate  of  adsorption  increases  linearly  with  the  salt 
concn.  R.  C. 

Kinetic-radioactive  investigations  on  the  active 
surface  of  crystalline  powders.  II.  L.  Imre 
(Trans.  Faraday  Soc.,  1939,  35,  751 — 758). — Measure¬ 
ments  of  the  adsorption  of  Pb**  on  the  one  hand  and  of 
the  rate  of  incorporation  of  Th-B  on  the  other  (cf.  A,, 
1937, 1,  299)  lead  to  discrepant  vals.  of  the  “  active  ” 
portion  of  the  surface  in  the  case  of  PbS04  suspended 
in  22*7%  aq.  EtOH.  Evidence  is  presented  for  the 
view  that  in  the  Th-B  experiments  the  Paneth  ex¬ 
change  process  does  not  occur,  and  that  the  data 
represent  re  crystallisation  only.  On  this  basis  the 
discrepancy  is  resolved  and  fair  agreement  between 
the  two  methods  obtained.  F.  L.  U. 

Adsorption  of  acids  by  synthetic  resins. 
G.  Broughton  and  Y.  N.  Lee  (J.  Physical  Chem., 
1939,  43,  737 — 741). — The  rates  of  adsorption  of 
H2S04  and  HC1  by  NH2Ph-  and  by  m-C6H4(NH2)2- 
CH20  resins  have  been  measured.  Adsorption 
appears  to  be  chemical  in  character  and  the  small  vals. 
for  the  equilibrium  adsorption  suggests  that  condens¬ 
ation  occurs  through  NH2  groups  as  well  as  through 
the  nucleus.  W.  R.  A. 

Sorption  of  water  by  gelatin.  I.  Putieova  (J. 
Phys.  Chem.  Russ.,  193S,  12,  286 — 290). — Sorption  of 
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HoO  from  its  mixtures  with  C6HG,  Et20,  and  COMe2, 
and  sorption  of  COMe2  from  its  mixtures  with  CcHe, 
were  determined.  The  sorption  of  C6H6  and  Et20  is 
immeasurably  small.  J.  J.  B. 

Ageing  and  co-precipitation.  XXVIII.  Ad¬ 
sorption  of  bivalent  ions  on  and  co-precipitation 
with  orthoferric  hydroxide  in  ammoniacal 
medium.  I.  M.  Kolthoee  and  L.  C.  Overholser 
(J.  Physical  Chem.,  1939,  43,  767— 780).— The 
influence  of  temp.,  temp,  of  formation  of  ortho- 
Fe(OH)3  (I),  and  concn.  of  NH3  and  of  NH4C1  on  the 
adsorption  of  Mg  *,  Ca\  Co’\  Nr,  Mn**,  and  Zn*  on 
(I)  and  on  their  co-pptn.  with  it  has  been  studied  (cf. 
A.,  1937,  I,  457).  The  Freundlich  adsorption  iso¬ 
therm  is  obeyed  for  Zn'*  and  Ni",  Zn"  being  adsorbed 
as  the  aquo-ion.  W.  R.  A. 

Nature  of  sliding  friction.  J.  J.  Bikerman  and 
E.  K.  Rideal  (Phil.  Mag.,  1939,  [vii],  27,  687—692).— 
Experimental  data  are  given  which  indicate  that  as 
long  as  Amonton’s  law  is  valid,  sliding  friction  is  due 
not  to  cohesion  but  to  the  elevation  of  the  slider  over 
the  roughnesses  in  the  surface  as  Coulomb  suggested. 

W.  R.  A. 

Influence  of  films  of  surface-active  substances 
on  the  rate  of  evaporation  of  solutions.  S.  I. 
Sexjarenxo  and  M.  K.  Baranaev  (J.  Phys.  Chem. 
Russ.,  1938,  12,  271 — 276), — IJnimol.  layers  of  cetyl 
alcohol  (I)  reduce  the  rate  of  evaporation  of  HC1  and  of 
H20  from  21%  and  36%  HC1  by  60 — 92%,  whilst 
films  of  lauric,  palmitic,  and  oleic  acid  (II)  have  no 
effect.  If  H2  is  passed  over  the  surface  of  the  solution 
the  reduction  of  evaporation  by  (I)  is  even  greater. 
Evaporation  of  CHC13  through  a  thick  H20  layer  is 
reduced  by  >90%  if  the  H20  layer  is  covered  by  (I) 
or  (II) ;  this  reduction  presumably  is  due  to  the 
absence  of  convection  currents  in  the  surface  in  the 
presence  of  monolayers.  J.  J.  B. 

Deposition  of  protein  multilayers.  R.  B. 
Dean,  0.  Gatty,  and  E.  Stenhagen  (Nature,  1939, 
143,  721 — 722). — Factors  which  may  invalidate  the 
estimation  of  the  thickness  of  a  surface  layer  of  protein 
at  a  given  pressure  from  measurements  on  multilayers 
are  discussed.  '  L.  S.  T. 

Properties  of  liquid  layers  containing  few 
molecules.  D.  Radulescu  and  F.  Radulescu 
(Kolloid-Z.,  1939,  87,  241— 251).— The  mol.  radius 
(a)  calc,  from  the  discontinuities  in  the  v.p.  of  liquids 
in  small  capillaries  or  in  their  desorption  isotherms  is 
<  that  for  the  same  liquids  in  bulk  (cf.  A.,  1937,  I, 
458).  Discussion  of  the  packing  effect  in  adsorbed 
layers  or  menisci  of  high  curvature  leads  to  the 
inference  that  a  for  CH2PhCl  should  be  <  for  C6H6,  in 
agreement  with  measurements.  From  desorption 
measurements  with  CC14  the  thickness  of  the  layer 
within  which  close  packing  occurs  is  calc,  to  be  10— 
15ct.  The  decrease  of  free  energy  resulting  from  close 
packing  is  ~12  g.-cal.  per  mol.  for  CC14.  F.  L.  U. 

Parachor,  desorption  isotherm,  and  molecular 
radius.  F.  Radulescu  (Kolloid-Z.,  1939,  87, 
280 — 283). — The  simple  relation  obtained  by  eliminate 
ing  y  from  the  expression  for  [P]  and  the  formula 
connecting  v.p.  with  radius  of  curvature  (r)  of  a  liquid 
surface  enables  the  val.  of  r  and  consequently  of  a 


(mol.  radius)  to  be  calc,  from  desorption  isotherms 
(cf.  preceding  abstract).  For  CH2PhCl  and  CC14  close 
agreement  is  found  between  vals.  of  a  calc,  by  using 
(a)  vals.  of  y,  d,lq>  and  p.  determined  by  the  author 
or  taken  from  the  literature  and  (6)  theoretical  vals.  of 

[P].  .  F.  L.U. 

Ageing  of  surfaces  of  solutions.  V.  Calculation 
of  velocity  of  activated  concentration  of  dye 
in  the  surface  of  benzopurpurin  10B  solutions. 
K.  S.  G.  Doss  (Kolloid-Z.,  1939,  87,  272—275 ;  cf.  A., 
1939,  I,  195). — The  velocity  calc,  with  the  help  of 
Wheeler’s  theory  (Trans.  Nat.  Inst.  Sci.,  India,  1938, 
1,  340)  is,  for  dil.  solutions  (0*00025m.),  of  the  same 
order  of  magnitude  as  that  observed.  F.  L.  U. 

Capillary-active  properties  of  aqueous 
solutions  of  the  sodium  salts  of  higher  alkyl- 
sulphuric  acids.  W.  Kimura  and  H.  Taniguchi 
(J.  Soc.  Chem.  Ind.  Japan,  1939,  42,  89 — 94b). — The 
surface  (y)  and  interfacial  (a)  tensions  towards 
ceresin  of  0-0005 — 0-5%  solutions  of  Na  lauryl-  (I), 
myristyl-  (II),  cetyl-  (III),  and  stearyl-  (IV)  -sulphate 
in  H20,  2n-H2S04,  2N-NaOH,  and  aq.  CaCl2  (100° 
hardness)  have  been  determined  at  40°  and  60°.  In 
aq.  solutions  y  and  a  decrease  with  increasing  concn. 
(c),  but  pass  through  a  min.  at  a  val.  of  c  which  is 
lowest  for  (IV)  and  highest  for  (I).  Addition  of 
H2S04  reduces  y  and  a  and  shifts  the  min.  to  lower  c. 
Addition  of  NaOH  reduces  y  considerably  for  (I),  (II), 
and  (III),  but  increases  it  for  (IV).  NaOH  reduces  a 
for  all  the  solutions,  but  the  effect  is  the  less  the  longer 
is  the  C  chain.  Addition  of  CaCl2  reduces  y  and  a  for 
solutions  of  (I)  and  (II),  but  increases  them  for  (III) 
and  (IV).  y  and  a  for  solutions  of  (I)  are  increased, 
but  for  solutions  of  (IV)  are  decreased,  by  rise  of 
temp.  The  changes  in  solubility,  y  and  a  with  in¬ 
creasing  length  of  the  C  chain  are  discussed. 

J.  W.  S. 

Influence  of  sodium  sulphate  on  the  capillary- 
active  properties  of  aqueous  solutions  of  [sodium 
salts  of]  higher  alkylsulphuric  acids.  W. 
Kimura  and  H.  Tanigtjchi  (J.  Soc.  Chem.  Ind.  Japan, 
1939,  42,  95 — 98b;  cf.  preceding  abstract) —Addi¬ 
tion  of  Na2S04  (0*1 — 0*5%)  lowers  the  surface  tension 
and  interfacial  tension  towards  ceresin  of  Na  lauryl-, 
myristyl-,  cetyl-,  and  stearyl- sulphate.  J.  W.  S. 

Rise  of  liquids  in  capillaries.  F.  J.  Nellen- 
steyn  (Chem.  Weekblad,  1939, 36,  416). — A  reply  to 
Loman  (A.,  1939,  I,  368).  S.  C. 

Dielectric  potential  and  surface  tension  of 
certain  physiologically  active  compounds.  B. 
Zapi6r  (Rocz.  Chem.,  1939,  19,  323 — 332).— The 
dielectric  potential-concn.  curves  for  aq.  solutions  of 
?i- butyl,  iert.- amyl,  and  trichlorobutyl  alcohol,  par¬ 
aldehyde,  urethane,  sulphonal,  trional,  veronal, 
luminal,  phenacetin,  p-aminoacetophenone,  and  anti-, 
pyrine  are  parallel  with  the  corresponding  surface 
tension-concn.  curves.  .  R.  T. 

Influence  of  electrolytes  on  emulsion  type  and 
stability.  A.  King  and  G.  W.  Wrzeszinski  (Trans. 
Faraday  Soc.,  1939,  35,  741 — 743). — 50%  kerosene- 
H20  emulsions  stabilised  with  gum  dammar,  C  black, 
.agar,  lecithin,  bentonite,  egg  yolk,  saponin,  gum 
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acacia,  Daxad,  Zn(OH)2,  and  Al(OH)3  do  not  undergo 
phase  reversal  when  treated  with  NaOH,  NH3,  HC1, 
A12(S04)3,  or  Th(S04)2,  nor  is  their  stability  affected 
except  when  the  emulsifying  agent  is  destroyed  by 
chemical  change.  F.  L.  U. 

Colloid- chemical  investigations  of  three  liquid 
components.  III.  Emulsification  of  two-liquid 
systems  with  equal  specific  gravities.  N.  Sata 
and  H.  Okuyama  (Bull.  Cliem.  Soc.,  Japan,  1939,  14, 
147 — 152). — Two-liquid  systems  of  equal  sp.  gr.  were 
prepared  by  mixing  suitable  proportions  of  three 
liquids  of  different  miscibilities  and  sp.  gr.  Emulsific¬ 
ation  and  coagulation  phenomena  have  been  investig¬ 
ated  under  various  conditions  for  the  systems : 
C6H6-HoO-CC14  ;  HoO-CHoBu*-OH-CHC13  ;  H00- 

MeOH-C6H6.  "  “  W.  R.  A. 

Mutual  interaction  energy  of  two  hydrophobic 
colloidal  particles.  G.  P.  Dube  and  S.  Levine 
(Compt.  rend.,  1939,  208,  1812 — 1814;  cf.  A.,  1939, 1, 
318). — An  expression  is  derived  for  the  interaction 
energy  (E)  of  two  spherical  charged  particles  in  an  aq. 
electrolyte  solution.  E  has  a  max.  val.  for  small 
separations,  and  passes  through  a  min.  and  tends 
asymptotically  to  zero  as  the  separation  increases. 
The  max.  E  val.,  which  decreases  with  increasing 
electrolyte  concn.  or  particle  diameter,  probably 
determines  the  rate  of  coagulation.  The  min.  val. 
may  account  for  thixotropic  phenomena. 

A.  J.  E.  W. 

Depolarisation  of  light  traversing  starch 
suspensions.  N,  Calinicenco  (Compt.  rend.,  1939, 
208,  1807—1809  ;  cf.  A.,  1939, 1,  368).— The  depolar¬ 
isation  angle  (a)  for  starch  suspensions  is  oc  the  dia¬ 
meter  of  the  particles,  a  decreases  with  rising  temp., 
and  becomes  zero  at  66°  or  82°  (with  potato  and  rice 
starch,  respectively),  owing  to  disintegration  of  the 
particles,  a  is  of  the  same  order  in  H20,  COMe2, 
PhMe,  petroleum,  and  xylene,  and  is  thus  independent 
of  n.  The  amylose  pptd.  from  starch  paste  causes 
slight  depolarisation,  the  supernatant  amylopectin 
giving  none.  Depolarisation  is  due  in  each  case  to 
birefringence  of  the  suspended  particles. 

A.  J.  E.  W. 

Influence  of  secondary  scattering  on  depolaris¬ 
ation  measurements.  R.  S.  Krishnan  (Proc. 
Indian  Acad.  Sci.,  1939,  9,  A,  303 — 308).— Measure¬ 
ments  of  the  depolarisation  factors  in  a  dil.  milk 
solution  and  in  a  PhOH-H20  mixture  show  that  in 
emulsions  and  protein  solutions  the  secondary  scatter¬ 
ing  has  a  marked  influence  on  these  factors.  Second¬ 
ary  scattering  can  be  eliminated  by  illuminating  with 
a  narrow  incident  beam  and  then  measuring  the 
depolarisation  factors  bv  the  Cornu  method. 

W.  R.  A. 

Thickness  of  the  layers  of  dispersion  medium  in 
plastic  suspensions  of  mica.  M.  P.  Volarovitsch 
and  I.  S.  Erochin  (J.  Phys.  Chem.  Russ.,  1938,  12, 
277 — 279). — If  a  cylinder  rotates  in  a  mica  suspension 
in  mineral  oil  the  viscosity  of  the  latter  decreases  with 
time  to  a  const,  val.  The  “  yield  val.**  in  this  steady 
state  rapidly  increases  with  the  mica  concn.  From 
these  concns.  the  thickness  of  the  oil  layers  between 
the  mica  lamellae  is  calc.  *  J.  J.  B. 


Conditions  of  formation  of  hydrosols.  II. 
N.  N.  Andreev  (J.  Gen.  Chem.  Russ.,  1939,  9,  228 — 
232). — The  stability  of  hydrosols  of  hydrocarbons, 
alcohols,  aldehydes,  acids,  ketones,  ethers,  and  other 
org.  compounds  depends  on  the  magnitude  of  the  dipole 
moment  of  the  dispersed  phase.  (Cf.  A.,  1938, 1,  310.) 

R.  T. 

Determination  of  degree  of  dispersity  of  leuco- 
compounds  by  diffusion  method.  P.  S.  Vasiliev 
and  N.  M.  Deschalit  (J.  Phys.  Chem.  Russ.,  1938, 12, 
477 — 478). — An  apparatus  for  measuring  rates  of 
diffusion  under  anaerobic  conditions  is  described. 
Measurements  with  leuco -compounds  of  indanthrene 
dyes  point  to  the  dispersity  being  approx,  mol. 

R.  C. 

Cupric  hydroxide  sol.  R.  N.  Mittra  (J.  Indian 
Chem.  Soc.,  1939,  16,  175 — 182). — Data  on  tj,  co¬ 
agulation,  and  ion  adsorption  are  recorded. 

F.  L.  U. 

Formation  and  properties  of  silver  bromide 
sol.  G.  H.  Jonker,  H.  R.  Kruyt,  and  L.  S. 
Ornstein  (Proc.  K.  Akad.  Wetensch.  Amsterdam, 
1939,  42,  454 — 460). — The  conductivity,  extinction 
cceff.,  [Br'],  and  cataphoretic  velocity  of  10~4 — 10_gm- 
AgBr  sols  (from  dil.  aq.  KBr  and  AgN03)  have  been 
measured  at  various  periods  after  prep,  and  in  pres¬ 
ence  of  slight  excess  of  AgN03  or  of  KBr.  The  results 
indicate  that  the  turbidity  which  develops  in  the  sol 
is  due  to  flocculation  rather  than  to  recrystallisation. 
Br'  is  adsorbed  initially  on  the  particles,  but  after 
~20  hr.  Ag’  is  adsorbed.  All  the  sols  examined, 
however,  turn  negative  on  keeping,  owing  to  the  form¬ 
ation  of  a  new  double  layer  of  unknown  structure. 
The  effects  of  adding  electrolytes  are  in  accord  with 
this  view,  J.  W.  S. 

Colloidal  impurities  in  distilled  water.  S.  W. 
Pennycuik  and  C.  E.  Woodcock  (J.  Physical  Chem., 
1939, 43,  681 — 685). — Sometimes “conductivity  HsO  ” 
contains  traces  of  impurities  which  inhibit  the  form¬ 
ation  of  fine-grained,  stable  Au  sols  by  CHsO  reduction 
and  it  is  shown  that  some  of  these  impurities  are 
positively  charged  hydrophobic  colloids.  Their  in¬ 
hibitory  action  is  diminished  by  :  ^  (a)  slow  freezing 
from  the  outside  and  subsequent  thawing  after 
<24  hr.  in  the  solid  state ;  (b)  keeping  for  ~2  weeks 
in  Pyrex  flasks ;  (c)  redistillation ;  (d)  addition  of 

amounts  of  SnCl4  as  small  as  1  part  in  107  at  pR  between 
9*7  and  10-3.  W.  R.  A. 

Dialysis  in  the  study  of  colloids.  V.  Colloidal 
gold.  VI.  Colloidal  vanadium  pentoxide.  B.  N. 
Desai,  P.  M.  Barve,  and  Y.  S.  Paranjpe  (Proc. 
Roy.  Soc.  Edin.,  1939,  59,  22— 37 ;  cf.  A.,  1937, 
I,  131). — With  progressive  dialysis,  cataphoretic 
speed  (v)  passes  through  a  max,  in  the  case  of  V205 
and  Au,  while  the  conductivity  (k)  decreases  contin¬ 
uously.  Stability  passes  through  a  max.  with  Au, 
and  decreases  continuously  with  V205.  In  both  cases 
v  and  k  decrease,  and  stability  increases,  with  dilu¬ 
tion,  whilst  addition  of  increasing  amounts  of  uni¬ 
valent  cations  increases,  then  decreases,  v .  Bivalent 
ions  produce  a  decrease  in  i\  followed  in  the  case  of 
V205  by  an  increase  and  then  a  further  decrease. 
Ageing  and  exposure  to  sunlight  cause  a  decrease 
in  v ,  k,  and  stability.  The  conception  of  a  crit. 
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potential  is  not  supported.  In  dialysis  of  V205, 
v]  is  a  min.  for  max.  v,  L.  J.  J. 

Action  of  heat  on  concentrated  solutions  of 
titanium  and  of  zirconium  in  hydrochloric  acid. 
(Mime.)  H.  Emmanuel-Zavizziano  (J.  Chim.  phys., 
1939,  36.  Ill — 116). — Solutions  containing  0-6 — 
2*5  g.  of  Ti02  per  100  c.c.  and  1*6— 2n.  with  respect 
to  HC1  are  nearly  completely  hydrolysed  after  boiling 
for  2  hr.,  about  0*03  g.  of  Ti02  remaining  in  solution. 
Similar  solutions  of  Zr02  are  not  pptd.  under  these 
conditions.  With  solutions  containing  both  oxides 
pptn.  either  does  not  occur  or  is  incomplete ;  in  the 
latter  case  the  ppt.  contains  both  oxides  in  approx, 
the  same  proportion  as  the  initial  solution.  This 
behaviour  is  explained  in  terms  of  the  structure  of 
oxide  hvdrosols  proposed  by  Thomas  et  al.  (cf.  A., 
1935,  1459).  E.  L.  U. 

Macromolecular  chemistry.  H.  St au dinger 
(Ereiburger  Wissensch.  Ges.,  1939,  No.  28,  1 — 32). — A 
lecture.  E.  L.  U. 

Macromolecular  compounds.  CCXV.  Osmotic 
pressure  of  aqueous  solutions  of  multivalent  acids 
and  their  salts.  W.  Kern  (Z.  physical.  Chem., 
1939,  184,  197 — 210). — Additional  osmotic  data  on 
solutions  of  neutral  and  acid  Na  salts  of  a  polyacrylic 
acid  are  recorded  and  are  discussed  theoreticall}7  with 
reference  to  the  buffering  action  of  cations  (cf.  A., 
1938, 1,  192).  C.  R.  H. 

Soaps  and  similar  long-chain  derivatives  as 
simple  half-strong  electrolytes  in  dilute  solution. 
J.  W.  McBain  (J.  Physical  Chem.,  1939,  43,  671 — 
679). — The  recently  proposed  reinterpretation  of 
colloidal  electrolytes  is  incompatible  with  the  thermo¬ 
dynamic  data  obtained  for  dil.  solutions  of  soaps 
(osmotic,  f.p.,  and  lowering  of  v.p.  data),  the  osmotic 
effects  being  can  be  accounted  for  by  colloid  and 
simple  ions.  Such  solutions  are  very  similar  to  those 
of  CHC12*C02H  in  which  simple  mols.  (or  neutral 
ion-pairs  of  identical  formula)  and  ions  only  are 
present.  These  precede  the  formation  of  ionic  mic¬ 
elles.  At  high  concns.  the  existence  of  neutral 
micelles  has  been  established  by  X-ray  examination. 

W.  R.  A. 

Degree  of  aggregation  of  dyes  in  dilute  solution. 
I.  Conductivity  measurements.  C.  Robinson 
and  H.  E.  Garrett.  II.  Osmotic  pressure 
measurements.  C.  Robinson  and  J.  W.  Selby 
(Trans.  Earaday  Soc.,  1939,  35,  771—780,  780— 
784). — I.  Conductivities  of  Me-orange  (I),  Bordeaux 
extra  (II),  “  meta  ”  benzopurpurin  (III),  benzo- 
purpurin  4B  (IV),  Congo-red  (V),  and  the  azo-  (VI), 
disazo-  (VII),  and  trisazo-  (VIII)  -dyes  formed  by 
coupling  diazotised  metanilic  acid  with  successive 
mols.  of  4-metho'xy-m-toluidine,  were  measured  at 
25°  over  the  concn.  range  8  X  10“3 — 6  X  10~6n. 
The  A-y'c  plots  for  (I),  (II),  and  (VI)  are  linear, 
whilst  those  for  (III),  (IV),  (V),  and  (VII)  show  max. 
at  low  concns.  Min.  and  max.  aggregation  nos.  are 
calc.  The  mean  degree  of  aggregation  increases  in 
the  order  (II)  <  (III)  <  (IV)  <  (V)  <  (VII)  <  (VIII). 

II.  Osmotic  pressure  data  for  the  same  dyes  lead 
to  results  in  qual.  agreement  with  the  above. 

E.  L.  U, 


Diffusion  of  glycogen  in  liquid  ammonia. 
L.  Schmid  and  A.  Polaczek-Witter  (Monatsh., 
1939,  72,  327 — 329). — Glycogen  dissolved  in  liquid 
NH3  does  not  diffuse  through  a  cellulose  membrane 
permeable  to  sucrose.  L.  J.  J. 

Role  of  micellar  hydration  in  the  effect  of 
ultra-violet  rays  on  agar  solutions.  P.  Ponthxjs 
(Compt.  rend.  Soc.  Biol.,  1939,  130,  671 — 672). — 
Ultra-violet  irradiation  decreases  rj  when  the  concn. 
of  alcohol  in  the  dispersing  phase  is  below  50% ; 
above  50%  there  is  no  effect.  H.  G.  R. 

Dielectric  study  of  the  gelatin-water  system  : 
anomalous  dispersion  in  bound  (oriented)  water. 
H.  Ericke  and  L.  E.  Jacobson  (J.  Physical  Chem., 
1939,  43,  781 — 796).- — The  effects  of  gelatin  concn., 
pH,  ionic  strength,  and  structural  state  on  the  dielec¬ 
tric  const,  and  dielectric  absorption  of  gelatin-H20 
systems  have  been  determined  at  frequencies  between 
0-002  and  65-6  megacycles  and  field  intensities  be¬ 
tween  0-5  and  5  v.  per  cm.  Data  indicate  that  the 
dielectric  properties  depend  on  a  polarisation  at  the 
interfaces  in  the  same  way  as  for  more  coarsely  dis¬ 
persed  systems.  The  hypothesis  that  the  polaris¬ 
ation  arises  in  the  interfacial  layer  of  oriented  H20 
mols.  is  advanced  and  is  discussed  with  reference  to 
the  dielectric  behaviour  of  hygroscopic  insulators, 
soil,  cell  membranes,  and  metal  electrodes. 

W.  R.  A. 

Dynamic  birefringence  (Maxwell  effect)  of 
glycerinated  protein  solutions.  C.  Sadron,  A. 
Bonot,  and  H.  Mosiaiann  (J.  Chim.  phys.,  1939, 
36,  78 — 83;  cf.  A.,  1938,  I,  617). — The  relations 
existing  between  the  birefringence  (5)  of  solutions  and 
the  properties  of  their  constituents  make  it  possible 
to  determine  from  measurements  of  3  the  coeffs.  of 
diffusion  and  principal  polarisabilities  of  the  particles. 
Preliminary  experiments  with  solutions  of  serum 
albumin  and  serum  globulin  (I)  in  50  vol.-%  aq. 
glycerol  gave  results  in  accord  with  previously 
established  data.  Total  (I)  in  aq.  glycerol  behaves 
as  a  mixture  of  constituents  having  S  of  opposite 
signs,  but  in  H20  as  a  single  substance,  owing  to  the 
presence  of  a  lipin-globulin  complex  stable  in  H20 
but  dissociated  in  aq.  glycerol.  Extraction  of  lipins 
from  (I)  causes  it  to  behave  as  a  single  substance  in 
aq.  glycerol.  E.  L.  U. 

Behaviour  of  inorganic  ions  during  ultra¬ 
filtration  of  protein  solutions  containing  sodium 
chloride.  E.  J.  Bigwood  and  M.  Errera  (Bull. 
Soc.  Chim.  biol.,  1939,  21,  737— 744).— When  the  p„ 
of  protein  solutions  containing  NaCl  is  near  that  of 
the  isoelectric  point  of  the  protein  the  [Na*]  and 
'Cl']  in  the  colloidal  solution  and  its  ultrafiltrate  are 
die  same.  At  any  other  pK  the  distribution  of  the 
ions  is  in  accordance  with  the  Donnan  theory  (cf. 
Ambard  and  Devillers,  A.,  1935,  1012).  A.  L. 

Periodic  precipitation  in  absence  of  foreign  gel. 
II.  Ferric  hydroxide  sol  [prepared  ]*by  different 
methods.  R.  N.  Mittra  (J.  Indian  Chem.  Soc., 
1939,  16,  165 — 174). — Eurther  work  on  the  formation 
of  rings  from  Ee(OH)3  sols  during  coagulation  (cf. 
A.,  1937,  I,  410)  shows  that  the  effect  depends  on 
speed  of  coagulation  and  vol.  of  the  coagulum  as  well 
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as  on  adsorption  of  the  sol  by  the  coagulum.  Sols 
prepared  by  hydrolysing  FeCl3  show  the  greatest 
adsorption  but  give  no  rings,  F.  L.  U. 

Coacervation.  II.  Osmotic  pressure.  (Mme.) 
A,  Dobry  (J.  Chim.  phys.,  1939,  36,  102 — 110 ;  cf.  A., 
1939,  I,  198). — Equality  of  the  osmotic  pressures  (77) 
of  coacervates  and  the  solutions  in  equilibrium  with 
them  has  been  proved  experimentally  for  the  ternary 
system  cellulose  acetate  (I)-CHCl3-EtOH.  For  2*4% 
of  (I)  the  lowest  vals.  of  77  occur  in  the  range  of  [EtOH] 
corresponding  with  coacervation,  which  is  therefore 
considered  to  represent  the  limit  of  dissolution.  The 
relation  between  77/[(l)]  and  [(1)]  is  linear,  the  limiting 
val.  of  77/[(I)]  for  [(I)]  =  0  being  the  same  for  all 
compositions  of  the  solvent,  whilst  for  compositions 
giving  coacervation  the  real  and  apparent  mol.  wts. 
aro  the  samo  over  a  wide  range  of  [(I)].  Van  der  Waals’ 
formula  is  not  applicable  to  coacervated  systems, 
which  bear  only  a  limited  analogy  to  liquid-vapour 
systems.  Coacervation  has  been  observed  in  a  binary 
system  of  CHC13  and  cellulose  acetate  (OAc  55*9%). 

F.  L.  U. 

Cataphoresis  in  insulating  media.  A.  Gemant 
(J.  Physical  Chem.,  1939, 43,  743 — 748). — The  validity 
of  the  Helmholtz  equation  for  insulating  media  is 
theoretically  discussed,  and  the  various  factors  (field 
strength,  diolectric  const.,  rj,  boundary  potential)  in 
insulating  liquids  which  affect  the  cataphoretic 
velocity  are  considered.  The  cataphoresis  of  suitable 
suspensions  of  polystyrene  in  m -xylene-mineral  oil 
mixtures  has  been  investigated :  (i)  by  obtaining 

visible  deposits  of  the  resin  on  metallic  electrodes, 
and  (ii)  by  a  quant,  microscopic  examination  of  the 
motion.  The  data  indicate  an  anodic  motion,  with 
the  boundary  potential  ~30  mv.  Addition  of  acids 
stabilises  the  suspensions,  but  alkali  hastens  coagul¬ 
ation  by  reversing  the  negative  charge  of  the  particles. 

W.  E.  A. 

Electrophoretic  properties  of  thymonucleic 
acid.  E.  S  ten  ha  g  en  and T.  Teorell  (Trans.  Faraday 
Soc.,  1939, 35,  743—750 ;  cf.  A.,  1938, 1,249).— The  im¬ 
mobility  (v)  curve  for  thymonucleic  acid  (I),  measured 
over  the  range  3 — 10,  is  similar  to  the  base-binding 
curve  in  the  same  range,  indicating  that  all  ionisable 
groups  are  electrophoretically  active,  v  is  independ¬ 
ent  of  concn.  between  0*05  and  0*25%  in  spite  of  a 
large  increase  in  tq  of  the  solution,  an  observation 
which  suggests  the  need  for  caution  in  applying  correc¬ 
tions  based  on  tho  apparent  yj  to  experimental  v  data. 
v  increases  linearly  with  potential  gradient  between 
1  and  12  v.  per  cm.  :  this  effect  cannot  be  entirely 
accounted  for  by  local  heating,  and  may  be  due  to 
increased  orientation  of  rod-shaped  particles  in  the 
direction  of  migration.  The  v  of  mixtures  of  (I)  with 
seralbumin  provide  evidence  of  interaction  on  the 
alkaline  side  of  the  isoolectric  point.  F.  L.  U. 

The  ^-potential  at  the  boundary  surface 
between  solid  and  water  in  relation  to  the 
internal  micellar  and  crystalline  structure  of 
the  former.  I.  Variation  of  ^-potential  of  cellulose 
hydrate  during  its  direct  conversion  into  ordinary 
cellulose.  EL.  ELanamaru  and  T.  Takaba  (Z. 
physikal.  Chem.,  1939,  184,  179— 196).— The  treat¬ 
ment  of  cellulose  hydrate  (commercial  viscose  silk) 


with  (CH2'OH)2  at  250°,  as  a  result  of  which  it  is 
converted  into  ordinary  cellulose,  is  accompanied  by 
an  increase  in  the  equilibrium  val.  of  the  ^-potential, 

,  at  the  solid-H20  interface.  is  more  rapidly 
attained  with  the  untreated  than  with  the  treated 
product.  In  both  cases  is  more  rapidly  attained 
with  slowly  spun  silks,  although  the  differences  for 
different  rates  of  spinning  are  less  noticeable  with  the 
treated  product.  The  treatment  also  reduces  hygro- 
scopicity.  The  data  are  explained  on  the  basis  of 
Kanamaru’s  theory  (cf.  A.,  1937,  I,  80,  305,  and 
subsequently).  C.  E.  H. 

Electrokinetics .  XXI .  Electr okinetic  theory . 
Streaming  potential  and  the  electro-osmotic 
counter-effect.  M.  A.  Laueeer  and  E.  A.  Gortner 
(J.  Physical  Chem.,  1939,  43,  721 — 732;  cf.  A.,  1938, 
I,  397). — The  application  of  the  Helmholtz  theory  to 
studies  of  the  streaming  potential  (77)  involving  org. 
liquids  is  justified  because  H  of  such  systems  is  cc 
the  pressure  of  streaming.  Further,  the  electro- 
osmotic  counter-pressure  theory  has  been  confirmed 
for  the  systems  X-cellulose  (X  =  MeOAc,  EtOAc, 
Pr*OAe,  BuaOAc,  ^-C5Hu*OAc,  HC02Et,  EtC02Et, 
and  PraC02Et).  The  effective  mean  pore  size  of  a 
cellulose  diaphragm  containing  EtOAc,  calc,  on  the 
basis  of  the  back  pressure  theory,  is  0*27  jj.. 

W.  E.  A. 

Effect  of  addition  of  non-electrolytes  and  of 
temperature  on  times  of  setting  of  transparent 
inorganic  gels.  M.  Pjrasab  and  D.  M.  Desax  (J. 
Indian  Chem.  Soc.,  1939,  16,  117— 126).— For  the 
transparent  gels  (arsenates  of  Th,  Sn““,  Mn,  Zn; 
phosphates  of  Th,  Sn“",  Ce ;  and  Th  molybdate)  (A., 
1939, 1,  259),  the  time  of  setting,  t ,  is  increased,  except 
with  Mn  arsenate,  by  addition  of  non-electrolytes 
(MeOH,  EtOH,  PrOH,  glycerol,  and  C5H5N).  For 
all,  except  Th  arsenate,  t  is  decreased  as  temp,  is 
increased,  due  to  an  increase  in  agglomeration  ten¬ 
dency  and  a  decrease  in  hydration  tendency.  Heats 
of  activation  have  been  deduced  from  curves  of  log  t 
against  1  jT .  The  anomalous  behaviour  of  Th 
arsenate  with  change  of  temp,  and  of  Mn  arsenate 
on  addition  of  electrolytes  is  discussed.  W.  E.  A. 

Deformation  and  fine  structure  of  hydro¬ 
cellulose.  VIII.  Relation  between  anisotropy  of 
swelling  and  mechanism  of  deformation  in 
hydrocellulose  gels.  P.  H.  Hermans  and  P. 
Platzek  (Kolloid-Z.,  1939,  87,  296 — 308). — Data 
recorded  in  Parts  II  and  III  are  corr.  (A.,  1938,  I, 
79,  139).  Strict  comparison  between  experimental 
and  calc.  vals.  of  the  anisotropy  of  swelling  ( Q )  is 
possible  only  when  this  quantity  and  the  extension 
(v)  are  referred  to  material  in  the  unswollen  state. 
When  Q  and  v  are  thus  expressed  the  Q-v  curves  are 
in  close  agreement  with  X-rav  results  for  stretched 
dry  fibres,  and  are  compatible  only  with  a  micro- 
heterogeneous  fine  structure.  F.  L.  U. 

X-Ray  diffraction  study  of  the  swelling  action 
of  several  quaternary  ammonium  hydroxides  on 
cellulose  fibres.  W.  A.  Sisson  and  W.  E.  Saner 
(J.  Physical  Chem.,  1939,  43,  687 — 699).— On  treat¬ 
ment  with  quaternary  NH4  hydroxides  both  native 
and  mercerised  cellulose  fibres  (a)  increase  in  diameter 
due  to  the  swelling  of  inter-cryst.  material,  and  (b) 
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yield  a  new  X-ray  diagram  attributed  to  the  formation 
of  a  swelling  compound  between  the  reagent  and  the 
cryst.  cellulose.  This  new  diagram  appears  only 
above  a  sp.  eoncn.  of  the  hydroxide  employed  and  is 
unaltered  by  increase  in  the  amount  of  hydroxide 
added.  Data  for  various  hydroxides  are  given  and 
discussed.  The  effect  of  heat  on  the  X-ray  patterns 
depends  on  the  nature  of  the  hydroxide.  On  washing 
with  dil.  acid  and  H20  the  complex  reverts  to  hydrated 
cellulose.  W.  R.  A. 

Swelling  and  dissolution  of  casein  and  starch 
in  formamide.  H.  Erbring  (Kolloid-Z.,  1939,  87, 
308 — 311). — Rennet-casein  dissolves  completely  in 
aq.  HCO*NH2  (I)  containing  <50%  of  (I),  and  swells  in 
more  dil.  mixtures.  Substitution  of  EtOH  for  H20 
results  in  diminished  swelling  and  prevents  dissolution. 
Acid-casein  does  not  dissolve  in  pure  or  aq.  (I),  but 
swells  to  an  extent  increasing  with  concn.  of  (I),  the 
initial  rate  of  swelling  being  greatest  for  ~50%  of  (I). 
Starch  forms  clear  viscous  solutions  in  (I),  whilst  in 
aq.  (I)  the  transparency  to  light  decreases  regularly 
with  decreasing  concn.  of  (I).  E.  L.  U. 

Viscosity  of  aqueous  solutions  of  strong 
electrolytes.  IV.  Viscosimetric  detection  of 
higher-order  molecules  in  aqueous  solutions. 
H.  Tollert  (Z.  physikal.  Chem.,  1939,  184,  150 — - 
158). — 7)  data  for  aq.  solutions  of  pairs  of  salts  indicate 
the  existence  in  solution  of  MgCl2,KCl  and 
(NH4)2S04,2ZnS04.  No  evidence  of  complex  form¬ 
ation  in  NaCl-KCl  solutions  has  been  obtained.  The 
conclusions  support  those  of  Spacu  and  Popper  based 
on  n  data  (A.,  1934,  723).  C.  R.  H. 

First  dissociation  of  carbonic  acid.  Y.  Kauko 
and  H.  Elo  (Z.  physikal.  Chem.,  1939,  184,  211 — 
230). — Vais,  for  the  first  dissociation  const,  of  H2C03 
and  the  respective  methods  of  determination  are 
critically  examined.  C.  R.  H. 

Hydrolysis  of  a  salt  derived  from  a  weak  acid 
and  a  weak  base.  S.  J.  O’Brien  and  C.  L.  Kenny 
(J.  Chem.  Educ.,  1939,  16,  140 — 142). — Except  for 
ver}r  low  salt  concns.,  the  degree  of  hydrolysis  need 
not  bo  determined  separately  for  each  ion.  Data  in 
the  literature  for  the  hydrol}Tsis  of  these  salts  at  room 
temp,  are  tabulated.  L.  S.  T. 

Specific  thermodynamic  properties  of  dilute 
ionic  solutions.  J.  Kielland  (J.  Physical  Chem., 
1939,  43,  797 — 803). — Simple  equations  of  the  Debye- 
Huckel-Bronsted-Guggenheim  type  and  parameters 
with  numerical  tables  arc  given  for  ~100  electrolytes 
at  0°  and  25°.  By  means  of  these,  osmotic  and 
activity  coeffs.  may  be  computed  for  solutions  of  one 
or  more  electrolytes.  The  accuracy  diminishes  with 
solutions  for  which  the  ionic  strength  exceeds  0*1m. 

W.  R.  A. 

Activity  coefficients  and  transport  numbers  of 
zinc  bromide  at  25°  from  e.m.f.  measurements. 
H.  N.  Parton  and  J.  W.  Mitchell  (Trans.  Faraday 
Soc.,  1939,  35,  758 — 765). — From  the  e.m.f.  of  cells 
both  with  and  without  liquid  junction,  activity  coeffs. 
of  ZnBr2  at  25°  from  0*02  to  16m.  have  been  calc. 
The  standard  potential  of  the  Zn  electrode  is  calc,  to 
be  0*7628  v.  Transport  nos.  of  aq.  ZnBr2  are  calc,  and 
discussed,  F.  L.  U. 


Vapour  pressure  of  solutions  saturated  with 
potassium  thiocyanate  and  with  potassium 
chloride,  bromide,  or  iodide.  P.  Dingemans 
(Rec.  trav.  chim.,  1939,  58,  574 — 581). — The  v.p.  of 
solutions  saturated  with  KCNS,  KCNS  and  KC1, 
KCNS  and  KBr,  and  KCNS  and  IQ  have  been  deter¬ 
mined  between  10°  and  the  m.p.  or  eutectic  temp. 

F.  J.  G. 

Sucrose  and  liquid  ammonia.  I.  Vapour 
pressure  of  liquid  ammonia  solutions  of  sucrose. 
M.  Amagasa,  K.  It6,  and  K.  Nishizawa  (J.  Soc.  Chem. 
Ind.  Japan,  1939,  42,  65 — 69b). — The  v.p.  temp, 
and  v.p  .-concn.  relations  for  40 — 72*5%  solutions  of 
sucrose  (I)  in  liquid  NH3  are  given  between  — 4*95° 
and  13*79°.  The  differential  heats  of  vaporisation  of 
the  solutions,  the  mol.  depression  of  v.p.  (assuming 
Raoult’s  law),  and  the  mol.  association  of  (I)  arc  calc. 
At  low  temp,  in  cone,  solution  (I)  is  apparently  dis¬ 
sociated,  probably  on  account  of  the  association  of 
NH3  and  the  ammoniation  of  (I).  A  preliminary 
estimation  of  the  v.p.  of  the  saturated  solution  is  given. 

W.  A.  R. 

Solubility  in  water  of  cadmium  perchlorate 
and  its  hydrates.  H.  Hering  and  A.  Leray  (Bull. 
Soc.  chim.,  1939,  [v],  6,  1034 — 1041). — The  system 
Cd(C104)2-H20  has  been  studied  between  the  eutectic 
temp.  (“66*5°)  and  247°.  The  only  solid  phases 
which  occur  are  Cd(C104)2,  Cd(C104)2,6H20  (m.p. 
129*4°),  and  the  dihydrate ,  which  exists  in  two  forms, 
the  (1-form  having  congruent  m.p.  157*9°  and  passing 
into  the  a-form  at  <66°.  No  evidence  was  found  for 
the  existence  of  Cd(C104)0,4H20  (cf.  Salvadori,  A., 
1912,  ii,  649).  "  J.  W.  S. 

Two-component  systems  with  germanium.  I. 
Germanium-aluminium,  germanium-tin,  and 
germanium-silicon.  H.  Stohr  and  W.  Klemm 
(Z.  anorg.  Chem.,  1939,  241,  305 — -323). — The  systems 
have  been  investigated  by  means  of  cooling  curves  and 
X-rays.  Ge  and  A1  form  a  eutectic  at  424°,  with  29*5 
at.-%  Ge  (cf.  B.,  1927,  488).  The  solubility  of  Ge  in 
A1  rises  from  0*2  at.-%  at  177°  to  ~2*0  at.-%  at  395°. 
That  of  A1  in  Ge  at  395°  is  >3 — 4  at.-%.  Ge  and  Sn 
form  a  eutectic  at  232°,  with  almost  100%  Sn.  At 
195°  the  solubility  of  Ge  in  Sn  is  <0*6  at.-%,  and  that 
of  Sn  in  Ge  <1*0  at.-%.  Ge  and  Si  form  a  complete 
series  of  mixed  crystals  in  which  the  lattice  consts.  are 
approx,  additive.  The  types  of  systems  formed  by 
pairs  of  elements  in  general  are  discussed  in  the  light  of 
at.  radii  and  position  in  the  periodic  table. 

F.  J.  G. 

Melting  lines  of  potassium  thiocyanate  with 
potassium  chloride,  bromide,  and  iodide.  P. 
Dingemans  (Rec.  trav.  chim.,  1939,  58,  559 — 573). — 
The  m.p.  of  KCNS  is  176*6°.  The  systems  KCNS- 
KC1,  KCNS-KBr,  and  KCNS-KI  are  of  the  simple 
eutectic  type,  the  respective  eutectic  temp,  bein^ 
172*5°,  170*2°,  and  168*0°,  and  the  compositions 
2*45%  KC1,  5*90%  KBr,  and  10*7%  KI.  The  curves 
from  the  m.p.  of  KCNS  to  the  eutectics  are  straight 
lines,  from  which  the  heat  of  fusion  of  KCNS  is  calc,  to 
be  3130,  3185,  and  3035  kg. -cal.  per  g.-mol. 

F.  J.  G. 

Binary  system  phenylhydrazine-p-chloro- 
phenol.  N.  A.  Pcjshin  and  G.  M.  DiwiTRUEVid 
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(Z.  physikal.  Chem.,  1939,  184,  231 — 237). — From 
cryoscopic  data  for  mixtures  of  NHPh*NH2  {A)  and 
p-C6H4Cl*OH  (B),  the  existence  of  2A,B,  A,B}  and 
A,3B  has  been  demonstrated.  A  fourth  complex  of 
uncertain  composition  is  also  indicated.  B  exists  in 
two  modifications.  If  liquid  B  is  supercooled  to  <34° 
J3-P  crystallises.  It  is  metastable  at  room  temp,  and 
atm.  pressure  and  gradually  changes  to  a-B . 

C.  R.  H. 

Nickel  sulphate  and  cobalt  sulphate.  R. 
Rohmer  (Ann.  Chim.,  1939,  [xi],  11,  611 — 721). — A 
detailed  account  of  work  already  noted  (A.,  1934,  255, 
1187  ;  1935,  1461 ;  1938,  I,  412)  is  given,  and  equili¬ 
brium  data  are  recorded  for  the  system  NiS04-CoS04- 
H20  between  0°  and  61°.  The  solid  phases  are  always 
mixed  crystals,  of  which  there  are  in  all  four  series, 
viz.,  monoclinic  and  orthorhombic  heptahydrated, 
monoclinic  and  quadratic  hexahydrated.  F.  J.  G. 

Reversible  pairs  of  salts. — See  B.,  1939,  716. 

Physico-chemical  analysis  by  determination 
of  eutexy  lines.  E.  Cornec  and  M.  Lehne  (Compt. 
rend.,  1939,  208,  1816 — 1818). — The  method  consists 
in  determining  the  temp.  (03)  at  which  a  solution  of 
two  salts  commences  to  deposit  solid  salt  in  addition  to 
ice.  %  (determined  experimentally  with  rising  temp.) 
depends  only  on  the  relative  proportions  of  the  salts 
present.  A  plot  of  03  against  the  composition  of  the 
salt  mixture  shows  a  ternarv  eutexy  point  with  K0S04, 
KN03,  and  ice ;  NiS04,7H20-ZnS04,7H20  and  KC1- 
KBr  give  continuous  series  of  mixed  crystals,  the  curve 
for  the  latter  containing  a  min.  MgS04  and 
(NH4)2S04  give  congruent  (NH4)2S04,MgS04,6H20 ; 
the  corresponding  K  salt  is  incongruent  at  the  eutexy 
temp.  MgS04  hydrates  with  11,  9,  and  7H20  give 
different  eutectic  temp.  (—3*9°,  —4*9°,  —  5-2°)  with 
ice.  A.  J.  E.  W. 

Systems  alkali  0xide~CaO-Al2O3-SiO2--CO2. 
VIII.  Reaction  pressures  of  quartz  and  disilicate 
with  alkali  double  carbonates.  C.  Kroger  and 
K.  W.  Illner  (Z.  anorg.  Chem.,  1939,  241,  33S — 348  ; 
cf.  A.,  1935,  935,  1323).— When  KNaC03  (I)  is 
heated  with  Si02  the  pressures  for  25 — 55%  reaction 
correspond  with  those  obtained  for  K2C03  or  Na2C03, 
but  higher  pressures  are  obtained  for  <25%  reaction. 
These  correspond  with  the  formation  of  an  alkali 
oxide-Si 02  solid  solution  as  a  result  of  greater  mobility 
in  the  lattice,  corresponding  with  the  lower  m.p.  of  the 
double  carbonate.  With  2(1)  +  Na2Si205  the  pres¬ 
sures  obtained  correspond  with  those  obtained  for  the 
corresponding  equilibrium  in  the  system  Na20-Si02- 
C02,  so  that  Na2Si03  and  K2C03  are  the  products. 
With  Na2Si205  in  excess  the  pressures  are  in  the  same 
range,  the  products  being  K2Si205  and  Na2Si03.  With 
LiNaC03  and  Si02  analogous  results  are  obtained. 
In  neither  case  docs  the  use  of  the  double  carbonate 
cause  an  appreciable  acceleration  of  the  reaction. 

F.  J.  G. 

International  temperature  scale  and  some 
related  physical  constants.  H.  T.  Wensel  (J. 
Res.  Nat.  Bur.  Stand.,  1939,  22,  375 — 395). — With 
a  view  of  defining  a  temp,  scale  above  1063°  in  as  close 
correspondence  as  possible  with  the  thermodynamic 
scale,  the  vals.  of  c2  in  Planck’s  radiation  formula,  and 
of  a  no.  of  related  consts.,  are  reviewed.  F.  J.  G. 


Heat  and  free  energy  of  formation  of  water 
and  of  carbon  monoxide.  F.  D.  Rossini  (J.  Res. 
Nat.  Bur.  Stand.,  1939,  22,  407 — 414). — Calorimetric 
and  thermodynamic  data  are  combined  to  give  vals. 
for  the  heat  and  free  energy  of  formation  of  H20  and 
CO,  and  for  the  water-gas  and  producer-gas  reactions, 
each  substance  being  in  the  thermodynamic  standard 
state.  F.  J.  G. 

Effective  molecular  heats  and  their  use  in 
calculation  of  combustion  temperatures.  G. 
Ribaud  (Arch.  Warmewirts.,  1939,  20,  72 — 74). — The 
effective  mol.  heats  of  C02  in  C02  +  ?iN2,  C02  +  0*2O2 
+  7iN2,  and  C02  +  0*4O2  +  ?iN2,  of  H20  in  H20  + 
?iN2  (n  =  2,  4,  8,  12,  and  16)  over  the  range  1300 — 
2700°,  and  the  heats  of  combustion  of  CO  and  CH4  in 
air,  are  tabulated.  The  application  of  the  data  to  the 
determination  of  the  combustion  temp,  of  various 
mixtures  is  illustrated  by  examples.  R.  B.  C. 

New  method  of  calculating  combustion  temper¬ 
atures  and  its  application  to  mixtures  of  alcohol 
vapour,  water  vapour,  and  oxygen.  Calculation 
of  enthalpy,  entropy,  heat  capacity,  and  reduced 
thermodynamic  potential  of  ethyl  alcohol  vapour. 
H.  Zeise  (Z.  Elektrochem.,  1939,  45,  456 — 463,  cf. 
B.,  1938,  1005). — Thermodynamic  consts.  of  steam 
and  EtOH  vapour  and  vals.  of  the  equilibrium  const, 
for  the  reaction  EtOH  +  H20  —  2CO  +  4H2  from 
400°  to  1400°  have  been  calc,  theoretically  from 
thermochemical  and  spectroscopic  data.  J.  A.  K. 

Heats  of  combustion  of  tetramethylmethane 
and  (3-methylbutane.  J.  W.  Knowlton  and  F.  D. 
Rossini  (J.  Res.  Nat.  Bur.  Stand.,  1939,  22,  415 — 
424). — The  heats  of  combustion  in  02  at  25°  and  1  atm. 
of  gaseous  CMe4  and  CHMe2Et  to  gaseous  C02  and 
liquid  H20  are  840*61^0*23  and  843*36z4=0*15  kg. -cal. 
per  g.-mol.,  respectively.  F.  J.  G. 

Thermochemistry  of  paraffins  and  aliphatic 
alcohols.  H.  C.  Blanck  (Z.  physikal.  Chem.,  1939, 
43,  B,  153 — “172).- — Theoretical.  Considerations  based 
on  variations  in  the  heat  of  combustion  caused  by 
introducing  substituents  into  paraffins  and  aliphatic 
alcohols  enable  a  quant,  definition  of  valency  energy  to 
be  made.  Intramol.  reciprocal  effects  are  discussed 
and  semi-empirical  calculations  of  their  vals.  have  been 
made.  C.  R.  H. 

Formation  and  decomposition  of  ozonides 
considered  from  the  point  of  view  of  energy. 
E.  Briner  (Helv.  Chim.  Acta,  1939,  22,  591 — 600). — 
The  heats  of  ozonisation  of  various  org.  compounds 
indicate  that  the  decomp,  of  ozonides,  either  into  two 
residues  or  with  complete  disruption  of  the  mol.,  is 
strongly  exothermic.  The  two  modes  of  decomp, 
therefore  always  occur  simultaneously,  the  relative 
yields  of  each  process  being  determined  by  the  nature 
of  the  ozonide  and  its  solvent  and  temp.  J.  W.  S. 

Free  energy  and  heat  of  formation  of  cuprous 
sulphide  from  electromotive  force  measure¬ 
ments.  A.  F.  Kapustinski  and  I.  A.  Makolkin 
(J.  Phys.  Chem.  Russ.,  1938,  12,  361 — 370). — From 
measurements  with  the  cell  Pt|H2  (P  atm.))HCl 
(Xm.)||HC1  (Xm.)|H2S  (P  atm.)JCu2S  (a)  at  15—35° 
the  free  energy  oi  formation  of  Cu2S,  A(?29S,  has  been 
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found  to  be  —19,220  and  the  heat  of  formation, 
A#2s>8>  to  be  —18,500  g.-cal.  R.  C. 

Electrochemical  determination  of  free  energies 
and  heats  of  formation  of  lead  and  stannous 
sulphides.  A.  F.  Kapustinski  and  I.  A.  Makolkin 
(J.  Phys.  Chem.  Russ.,  1938,  12,  371 — 379). — From 
e.m.f.  measurements  with  the  cells  Pt|H2  (P  atm. )| 
HC1  (Xk.)||HCl  (Xm.)|H2S  (P  atmOJPbS  or  SnS  at 
15 — 35°,  tne  vals.  of  A and  APass  for  the  reaction 
Pb  +  S  (rhombic)  =  PbS  have  been  found  to  be 
—20,993  and  —22,490  g.-cal. ,  respectively,  the  corre¬ 
sponding  vals.  for  the  reaction  Sn  +  S  (rhombic)  — 
SnS  being  —19,080  and  —18,180  g.-cal.,  respectively. 
The  solubility  product  of  SnS  is  1  X  10~27.  R.  C. 

Progressive  breakdown  in  a  conducting  liquid. 
L.  B.  Snoddy  and  J.  W.  Beams  (Physical  Rev.,  1939, 
[ii],  55,  879). — In  an  investigation  of  a  comparatively 
slow  type  of  liquid  breakdown,  observations  on  a  dis¬ 
charge  (~10  kv.  per  cm.  max.)  between  Cu  electrodes 
under  the  surface  of  a  CuS04  solution  in  a  special  cell 
are  reported.  Photographs  show  a  marked  resem¬ 
blance  to  electrical  figures  observed  under  insulating 
liquids.  N.  M.  B. 

Conductometric  study  of  solutions  containing 
citrate  and  ferric  ions,  in  presence  and  absence 
of  hydrogen  peroxide.  M.  M.  Bobtelsky  and  A.  E. 
Sim chen  (Compt.  rend.,  1939,  208,  1646—1647). — 
The  conductivity  ( k )  data  indicate  the  occurrence  of 
the  following  equilibria  (X  =  C6H507"')  :  2[Fe3X2]’*' 
+  5X  ^  3[Fe2X3]''' ;  2[Fe2X3]'"  +  5Fe~‘  ^ 

3[Fe3X2]‘*\  Formation  of  [Fe3X2]”*  by  the  second 
reaction  is  facilitated  in  presence  of  H202,  with  which 
it  forms  an  unstable  intermediate  product  giving  rise 
to  the  decomp,  reaction  (cf.  A.,  1939,  I,  423).  k  is 
const,  during  the  induction  period,  but  rises  rapidly 
during  decomp. ;  the  difference  between  the  initial 
and  final  k  vals.  is  max.  and  zero  with  Fc **’/X  —  3/2 
and  2/3,  respectively,  the  [Fe3X2]*“  ion  undergoing 
some  change  during  the  reaction.  Further  quantities 
of  H202  are  decomposed  immediately  on  addition, 
the  initial  and  final  k  vals.  being  identical. 

A.J.  E.W. 

Electrolytic  migration  of  gold  in  solid  lead- 
gold  alloys.  K.  E.  Schwarz  and  R.  Stockert  (Z. 
Elektrochem.,  1939,  45,  464 — 466). — Pb  wires  con¬ 
taining  0-04%  Au  were  subjected  to  a  current  of 
about  2000  amp.  per  sq.  cm.  at  a  field  strength  of 
0T  v.  per  cm.  and  afterwards  cut  into  sections  and  the 
Au  content  determined.  The  results  showed  migra¬ 
tion  of  Au  to  the  anode  and  determinations  of  the 
transport  no.  at  three  temp,  were  in  agreement  with 
vals.  calc,  from  the  diffusion  const,  of  Au  in  Pb  if  the 
valency  was  taken  as  zero..  J.  A.  K. 

t 

Transport  of  water  to  anode  or  cathode 
through  non-aqueous  liquids.  C.  C.  Rainey 
(Science,  1939,  89,  435 — 436). — When  equal  portions 
of  an  aq.  salt  solution  are  separated  in  a  U-tube  by  a 
non-aq.  liquid,  and  Pt  electrodes  dipping  into  the  aq. 
solutions  are  connected  to  a. supply  of  d.c.,  H20  is 
transported  to  the  anolyte  or  catholyte.  With 
(NH4)2C204  or  Na2C204  as  electrolyte  and  PhCHO  or 
CC14  as  membrane,  H20  is  transported  to  the  cathode ; 
with  Cu(N03)2,  it  goes  to  the  anode.  At  110  v. 


transport  is  very  slow,  but  at  450 — 500  v.  a  difference 
in  vol.  of  the  anolyte  or  catholyte  is  noticeable  in  2 
days.  These  effects  appear  to  be  due  not  simply 
to  electroendosmosis,  but  to  movement  of  hydrated 
ions.  NH4+  appears  to  have  a  high  degree  of  hydra¬ 
tion.  L.  S.  T. 

Potential  of  lead-cadmium  alloys.  B.  G. 
Petrenko,  E.  E.  Tscherkaschin,  and  E.  Y.  Ermo¬ 
laeva  (Trans.  Inst.  Chem.  Charkov  Univ.,  1938, 
4,  No.  13,  57 — 63). — The  solid  solubility  of  Cd  in 
Pb  is  5%,  as  determined  from  the  p.d.  between  Cd-Pb 
anodes  and  a  Cd  cathode  in  N-CdS04.  Anomalous 
behaviour  of  alloys  containing  8 — 15%  Cd  is  ascribed 
to  formation  of  a  protective  film  of  PbS04  on  the  Cd 
crystals,  as  a  result  of  which  the  anode  behaves  as  a 
homogeneous  alloy;  this  effect  is  nearly  absent  in 
alloys  subjected  to  prolonged  heating  at  200°,  and 
containing  large  Cd  crystals.  R.  T. 

So-called  11  oil  potentials."  G.  C.  H.  Ehrens- 
vard  and  L.  G.  Sillen  (Z.  Elektrochem.,  1939,  45, 
440—456). — The  origin  of  potentials  set  up  at  the 
interface  between  an  oil  and  an  aq.  electrolyte  is 
discussed  from  the  points  of  view  of  the  partition  and 
the  adsorption  theories.  Apparatus  for  measuring 
the  e.m.f.  of  cells  of  the  type  electrolyte  (concn.  1)| 
oil |  electrolyte  (concn.  2)  is  described,  and  results 
are  recorded  for  aq.  KC1  with  PhN02,  PhCl,  COPhMe, 
and  for  various  mixtures.  Similar  measurements 
with  aq.  methylene -blue  gave  results  in  agreement 
with  those  calc,  from  adsorption  data  by  use  of  activ¬ 
ities  derived  from  f.p.  depressions.  Freshly  distilled 
“  oils  ”  showed  an  ageing  effect  during  the  measure¬ 
ments.  J.  A.  K. 

Overvoltage  of  silver.  A.  T.  Vahramian  (Compt. 
rend.  Acad.  Sci.  U.R.S.S.,  1939,  22,  238—241).— 
Discrepancies  in  the  recorded  data  for  the  overvoltage 
of  Ag  are  discussed  in  terms  of  the  changes  that  occur 
in  the  active  cathode  surface  and  c.d.  during  electro¬ 
lysis.  There  is  no  direct  relationship  between  the  val. 
of  the  polarisation  and  the  apparent  c.d.,  and  the 
relationship  cannot  be  established  unless  c.d.  is 
referred  to  the  active  surface  of  the  growing  crystal 
and  not  to  the  total  cathode  surface.  L.  S.  T. 

Influence  of  surface -active  substances  and 
colloids  on  the  overpotential  of  cadmium  and 
lead.  S.  F.  Biletzki,  E.  K.  Ovetsohkin,  and  I.  M. 
Franzevitsch  (Trans.  Inst.  Chem.  Charkov  Univ., 
1938,  4,  No.  13,  23 — 48). — Changes  in  cathode  over¬ 
potential  during  electrolysis  of  0*5N-CdSO4  in  OTn- 
H2S04  at  0 — 55°  (c.d.  0-0015 — 8  ma.  per  sq.  cm.),  in 
presence  of  0 — 1%  of  gelatin,  0-001— -0*07M-o-cresol, 
or  0*001 — 0*05M-p-toluidine  are  recorded.  Similar 
data  are  given  for  electrolysis  of  N-Pb(OAc)2  in  n- 
AcOH,  at  25°  (c.d.  0*00055- — 3  ma.),  in  presence  of 
0*001 — 0-25%  of  gelatin.  The  most  adherent  de¬ 
posits  of  Cd  are  obtained  in  presence  of  >0-01% 
of  gelatin,  at  35°.  Dense,  finely  cryst.  deposits  are 
obtained  in  presence  of  O-OOlM-o-cresol  or-^-toluidine. 

R.  T. 

Determination  of  small  concentrations  of 
electrolytes  by  measurement  of  the  strength  of 
the  current  in  closed  circuits.  I,  II.  B.  A.  Rasch- 
KOVAN  (J.  Gen.  Chem.  Russ.,  1939,  9,  203 — 212, 
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213 — 220). — I.  The  deflexion  y  of  a  galvanometer 
needle  in  circuit  with  Hg  and  Hg-Cu  electrodes  n 
cm.  apart  in  aq.  solutions  of  concn.  x,  at  30°,  is  ex¬ 
pressed  by  the  empirical  equation  log  y(b  -f-  ?i)  — 
a  log  x  +  <7,  where  a ,  b,  and  C  are  consts.  .  The 
concn.  of  0*0001 — 0*0005K-AgN03  is  thus  determined, 
with  an  error  >  +5%. 

II.  The  current  developed  in  the  above  conditions 
in  solutions  containing  AgN03  and  an  equiv.  concn. 
of  K,  Na,  NH4,  Ca,  Sr,  Ba,  Zn,  Co,  Ni,  or  A1  nitrates 
is  equal  to  that  which  lvould  have  been  found  were  the 
N03'  combined  with  Ag  alone.  The  concn.  of  the 
enumerated  nitrates  may  be  determined  from  the 
difference  between  the  val.  of  y  for  the  AgN03  alone 
and  together  with  other  nitrates.  The  method  is 
not  applicable  to  Ee  and  Cu  nitrates.  R.  T. 

Theory  of  many-electrode  electrochemical 
systems  and  its  application  to  corrosion 
problems.  Ill,  Many-electrode  galvanic  systems. 
N.  D.  Tomaschov  (J.  Phys.  Chem.  Russ.,  1938, 
12,  414 — 426). — The  investigation  previously  de¬ 
scribed  (A.,  193S,  I,  34)  has  been  extended  to  include 
systems  of  4  and  5  electrodes.  In  many-electrode 
systems  inclusion  of  a  new  electrode  as  cathode 
increases  the  activity  of  all  the  anodes  and  diminishes 
that  of  the  cathodes,  whilst  inclusion  of  a  new  anode 
increases  the  activity  of  the  cathodes  and  diminishes 
that  of  the  anodes.  The  difference  effect  (cf.  A.,  1936, 
1474)  and  the  action  of  protectors  both  seem  to  depend 
on  diminution  in  the  activity  of  local  elements  on  the 
surface  of  the  metal,  as  a  result  of  diminished  activity 
of  the  local  cathodes  in  the  first  case,  and  lessened 
activity  of  the  local  anodes  in  the  second.  R.  C. 

Pyrolysis  of  disilane  and  trisilane.  H.  J. 
Emeleus  and  C.  Reid  (J.C.S.,  1939,  1021 — 1030). — 
The  kinetics  of  the  decomp,  of  Si2H6  and  Si3H8 
have  been  studied  in  Si-coated  glass  bulbs  at  314 — 
360°  and  303 — 350°,  respectively.  The  products  are 
SiH4,  H2,  Si,  and  small  amounts  of  a  solid  hydride, 
probably  (SiH2).r.  The  increase  of  pressure  is  closely 
parallel  to  the  %  decomp,  and  may  be  used  to  follow 
the  reaction.  After  a  short  induction  period  the  re¬ 
actions  are  approx,  unimol.,  and  obey  the  Arrhenius 
equation  with  E  =  51,300  and  43,000  g.-cal.  re¬ 
spectively.  Addition  of  H2  eliminates  the  induction 
period,  slightly  retards  the  later  stages  of  the  reaction, 
and  increases  the  yield  of  SiH4.  Packing  the  tube 
causes  a  slight  retardation.  When  the  reactions  are 
carried  out  in  presence  of  C2H4,  this  is  polymerised, 
and  some  C2H6  is  produced.  The  decomp,  of  one  mol. 
of  Si2H6  or  Si3Hs  produces  polymerisation  of  approx. 
1*0  or  1*3  mols.  of  C2H4,  respectively.  These  results 
indicate  that  the  reactions  are  chain  reactions  involv¬ 
ing  SiH3  radicals.  F.  J.  G. 

Kinetics  of  oxidation  of  methane.  II.  Terminal 
products.  W.  Staroxka  and  L.  Czerski  (Rocz. 
Chem.,  1939,  19,  333—346;  cf.  A.,  1939,  I,  326).— 
Oxidation  of  CH4  involves  the  reactions  CH4  CH20 
CO  C02 ;  MeOH  is  formed  in  small  amounts, 
probably  from  CO  or  CH20.  R.  T. 

Reactivity  of  lower  hydrocarbons.  X,  XI. 
Reactions  between  atomic  deuterium  and  satur¬ 
ated  *  aliphatic  hydre carbons.  .  K.  .Morikawa 


(J.  Soc,  Chem.  Ind.  Japan,  1939,  42,  139 — 142b, 
142 — 145b;  cf.  A.,  1939,  I,  425). — X.  No  exchange 
occurs  between  25°  and  208°  between  CH4  and  D2  but 
at  310°  10%  exchange  is  found.  C2HG  is  decomposed 
by  D2  above  27°,  but  exchange  occurs  only  above  100°. 
The  most  important  fact  about  reactions  between 
C3H8  or  C4Hj0  and  D2  is  that  comparatively  little 
CH4  is  formed  but  that  this  small  amount  is  highly 
substituted  by  D. 

XI.  Reaction  mechanisms  and  bond  energies  are 
discussed,  and  the  catalytic  reactions  are  compared 
with  the  homogeneous  reactions  involving  free  radicals. 

T.  H.  G. 

Kinetics  of  decomposition  reactions  of  the 
lower  paraffins.  IV.  Role  of  free  radicals  in 
decomposition  of  n-butane.  E.  W.  R.  Steacie 
and  H.  O.  Folkins  (Canad.  J.  Res.,  1939, 17,  B,  105 — 
120). — The  efficiency  of  NO  in  suppressing  chains 
initiated  in  ?i-C4H10  at  low  temp,  by  means  of  (CH2)20 
has  been  investigated.  NO  is  not  completely  efficient 
since  sensitisation  by  (CH2)20  persists  in  presence  of 
large  amounts  of  NO.  It  is  concluded  that  max. 
inhibition  of  org.  decomp,  reactions  by  NO  does  not 
in  all  cases  correspond  with  complete  suppression  of 
chains,  and  hence  the  real  chain  length  may  be  > 
that  inferred  from  the  results  of  the  NO  inhibition 
method.  D.  F.  R. 

Excitation  of  chain  polymerisation  by  free 
radicals.  G.  V.  Schulz  and  G.  Wittig  (Naturwiss., 
1939,  27,  387 — 388). — Free  radicals  produced  by 
thermal  decomp,  of  metal  alkyls  can  induce  poly¬ 
merisation  of  unsaturated  compounds.  The  effect  of 
free  radicals  existing  in  equilibrium  in  solution  on 
polymerisation  has  noiv  been  investigated.  The  effect 
of  the  addition  of  tetraphenylsuccinodinitrile  (I), 
which  decomposes  reversibly  into  two  radicals 
CPh2(CN),  to  styrene  at  100°  has  been  examined. 
The  polymerisation  is  accelerated.  The  mol.  wt.  of 
the  product  after  being  kept  for  2  hr.  with  various 
concns.  of  (I)  was  determined.  The  no.  of  additional 
mols.  of  the  polymerides  produced  increased  oc 
y'fconcn,  of  (I)],  so  that  the  velocity  of  the  primary 
effect  by  which  the  reaction  chain  is  set  in  progress  is 
cc  concn.  of  free  radical.  Control  experiments 
indicate  that  the  nitrile  itself  is  ineffective.  The 
acceleration  ceases  after  about  1  hr.  but  (I)  continues 
to  be  used  up  in  an  addition  reaction.  A.  J.  M. 

Explosibility  of  gases  produced  by  [coal-] 
mine  fires. — See  B.,  1939,  681. 

Modified  form  of  “life  period  M  method 
applied  to  reaction  of  sodium  vapour  with 
bromobenzene.  E.  Warhltrst  (Trans.  Faraday 
Soc.,  1939,  35,  674 — 680). — Using  the  modified 
method  described  by  Fairbrother  and  Tuck  (A., 
1936,  537),  the  experimental  conditions  for  obtaining 
trustworthy  vals.  of  the  velocity  coeff.  k  for  the 
reaction  Na  -f  PhBr  =  Ph  +  NaBr  have  been  estab¬ 
lished.  The  mean  val.  of  k  is  2-0  x  1012  at  255°  and 
3-1  x  1012  at  330°.  The  activation  energy  is  3*8& 
g.-cal.  per  mol.,  and  the  collision  cross-section  5*1  X 
IQ-16  Sq  Saturation  of  the  carrier  gas  with  Na 

vapour  was  proved  experimentally.  F.  L.  U. 
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Kinetics  of  the  decomposition  of  acetaldehyde- 
ammonia  in  aqueous  acid  solution,  and  some 
notes  on  the  aldines.  D.  T.  Lewis  (J.C.S.,  1939, 
968— 972).— When  acetaldehyde-ammonia  (I)  reacts 
with  aq.  HC1  some  of  the  HC1  is  neutralised  instantly, 
the  rest  by  a  slow  reaction  which  follows  the  unimol. 
law.  If  (I)  is  kept  in  aq.  solution  for  a  time  before 
treatment  with  HC1  the  amount  instantly  neutralised 
increases.  ■  It  is  concluded  that  (I)  exists  in  two  forms 
in  solution,  an  unstable  form  which  reacts  instantly 
with  HC1,  and  a  stable  form,  the  transformation  of 
which  into  the  unstable  form  is  the  measured  reaction. 
The  compounds  (CHMe!NH)„,  m.p.  85°,  and 
MeCHO,NH4Cl  are  described.  F.  J.  G. 

Velocity  of  formation  of  oximes  in  presence 
of  buffers.  P.  Anziani  (Bull.  Soc.  chim.,  1939, 
fv],  6,  949—954;  cf.  A.,  1938,  II,  101). — The  velocity 
(v)  of  formation  of  oximes  from  COPhMe,  COPhPra, 
and  COPhPr^  has  been  studied  in  buffer  solutions  of 
pn  2 — 10*7.  Min.  v  is  observed  at  pn  8*7 — 9*7,  but 
the  nature  of  the  buffer  solution  affects  the  velocity, 
especially  at  pn  5*2- — 5*3.  At  each  p^  the  vals.  of  v 
for  the  three  ketones  are  in  approx,  const,  ratio,  the 
steric  effect  of  Pr^  being  alwavs  >  that  of  Pra. 

J.  W.  S. 

Velocity  of  formation  of  semicarbazones  and 
of  phenylhydrazones.  P.  Axziani  (Bull.  Soc. 
chim.,  1939,  [v],  6,  954—957). — The  velocities  of 
reaction  of  NH2-C0-NH‘NH2,HC1  (I)  and 
NHPh#NH2,HCl  (2  mols.)  with  C6H13*CHO,  cycZo- 
hexanone,  and  COPhMe  (1  mol.)  and  of  (I)  with 
piperonal  and  COPhPra  have  been  studied  at  0°  in 
50%  aq.  EtOH  in  presence  of  various  concns.  of 
NaOH.  The  results  indicate  that,  like  oximes  (cf. 
preceding  abstract),  semicarbazones  and  phenyl* 
hydrazones  are  more  easily  produced  with  the  hydro¬ 
chlorides  than  with  the  free  bases.  In  each  case 
optimum  conditions  for  reaction  occur  in  presence  of 
2  mols.  of  the  hydrochloride,  1*2  mols.  of  NaOH,  and 
1  mol.  of  the  aldel^de  or  ketone.  ;  J.  W.  S. 

Kinetics  of  reactions  in  which  solids  partici¬ 
pate.  II,  III.  Kinetics  of  the  reduction  of  iron 
nitrides  by  hydrogen.  B.  Erofeev,  N.  I.  Kobosev, 
A.  Bogojavlenskaja,  and  K.  Proskurnina  (J.  Phys. 
Chem.  Russ.,  1938,  12,  188—205,  206— 226).— II. 
Reduction  of  Fe  nitrides  of  a  composition  varying 
between  Fe2  03N  and  Fe4.15N  and  partly  containing 
A1203,  k2o,  or  Fe203  was  measured  between  220°  and 
300°.  The  rate  showed  a  max.  which  was  attained 
the  more  rapidly  the  higher  was  the  temp.  Deposition 
of  Fe  from  Fe(CO)5  on  to  the  nitride  increased  the 
rate  and  caused  the  disappearance  of  the  max.  From 
the  change  of  the  reaction  velocity  with  time  the 
mechanism  of  the  reaction  was  deduced ;  the  majority 
of  the  hydrogenations  started  on  costal  edges,  some 
on  crystal  corners,  and  one  on  crystal  faces. 

III.  From  the  above  data  the  activity  of  the 
primary  reaction  centres  and  the  rate  of  expansion 
of  the  reaction  into  the  bulk  of  crystals  were  calc. 

J.  J.  B. 

Kinetics  of  topochemical  reactions.  S.  Z. 
Roginski  (J.  Phys.  Chem.  Russ.,  1938,  12,  427 — 
444;  cf.  A.,  1938,  529). — Taking  account  of  the  dis¬ 
continuity  of  crystal  growth,  new  reaction  velocity 


equations  have  been  deduced,  and  criteria  established 
for  crystallisation  and  chemical  effects  in  topochemical 
reactions.  For  many  of  the  topochemical  reactions 
so  . far  studied  the  energy  of  activation,  E ,  is  approx, 
zero.  The  larger  is  E ,  the  more  important  is  the  role 
of  chemical  factors.  Data  for  the  decomp,  of  solid 
permanganates  show  the  importance  of  the  deforming 
power  of  the  cation  in  the  topochemical  decomp,  of 
salts  of  complex  acids.  R.  C. 

Rate  of  crystallisation  as  a  criterion  of  purity 
of  organic  compounds.  J.  Michel  (Bull.  Soc. 
chim.  Belg.,  1939,  48,  105- — 157). — The  rate  of  crystal¬ 
lisation  of  a  supercooled  liquid  on  seeding  oc  the 
nature  of  the  substance  and  is  useful  for  the  identific¬ 
ation  and  determination  of  purity  of  org.  compounds 
and  for  the  differentiation  of  polymorphic  forms. 
Ultrafiltration  merelv  increases  the  extent  to  which 

V 

supercooling  is  possible.  Of  57  substances  examined, 
36  gave  reproducible  results.  Impurities  reduce  the 
rate,  the  influence  being  greatest  at  a  temp,  corre¬ 
sponding  with  max.  rate  of  en^stallisation  of  the  pure 
substance.  The  presence  of  >20%  of  impurity 
increases  the  no.  of  centres  of  crystallisation  on  seed¬ 
ing.  Difficulties  are  encountered  with  mixtures  of 
isomorphous  substances.  The  influence  of  con¬ 
stitution  is  discussed ;  the  more  sjunmetrical  is  the 
mol.  the  greater  is  the  rate  of  crystallisation.  ’ 

F.  H. 

Influence  of  high  pressures  on  propagation  of 
reactions  in  explosive  solids. — See  B.,  1939,  782. 

Combustion  of  explosives. — See  B.,  1939,  781. 

Rate  of  propagation  of  combustion  in  a  bomb. 

— See  B.,  1939,  685. 

Determination  of  catalytic  effect  of  traces  of 
substances.  P.  G.  Popov  (Trans.  Inst.  Chem. 
Charkov  Univ.,  1938,  4,  No.  13,  145 — 158). — MnS04 
and  K2S208  yield  purple  KMn04  solution  in  presence, 
and  brown  Mn02  suspension  in  absence,  of  traces  of  Ag. 

R.  T. 

Catalytic  decomposition  of  hydrogen  peroxide 
in  presence  of  ferric  citrate .  M.  M.  Bobtelsk y  and 
B.  Kirson  (Compt.  rend.,  1939,  208,  1577—1579).— 
The  decomp,  of  H202  (followed  by  02  evolution)  in 
presence  of  Fe2(S04)3  and  Na  citrate  (I)  is  studied. 
With  [Fe'**]/[C6H507,'/]  =  5—10,  (I)  enhances  the 
catalytic  effect  of  Fe***,  decomp,  occurring  rapidly 
without  an  induction  period.  Higher  (I)  concns. 
retard  decomp,  and  cause  marked  induction  periods, 
which  are  greater  in  the  absence  of  light.  j 

A.  J.  E.  W. 

Catalytic  properties  of  sulphuric  acid  and 
sulphates.  I.  Hydrolysis  of  ethyl  acetate  in 
presence  of  sulphuric  acid.  W.  Wyczalkowska 
(Rocz.  Chem.,  1939,  19,  347— 354).— The  velocity 
coeff.  of  the  reaction  of  hydrolysis  of  EtOAc  in 
presence  of  H2S04  agrees /with  that  calc,  on  the 
assumption  that  the  catalyst  is  H#,  and  that  H2S04 
is  totally  dissociated.  The  lower  vals.  obtained  with 
HC1  or  HC104,  which  are  also  completely  dissociated, 
do  not  invalidate  this  view,  the  result  being  ascribed  to 
the  retarding  effect  of  Cl'  or  C104'.  R.  T. 

Lecture  demonstration  of  catalysis  in  homo¬ 
geneous  and  heterogeneous  systems.  A.  Krause 
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(Rocz.  Chem.,  1939,  19,  365 — 370). — The  catalytic 
action  of  Fe**\  FeO(OH)2,  Cu**,  Cu(OH)2,  Co**,  or 
Co(OH)2  is  demonstrated  by  the  reaction  between 
indigo-carmine  and  H202.  R.  T. 

Surface -active  substances  in  contact  catalysis. 
V.  Bertleff  (Chem.-Ztg.,  1939,  63,  409—112,  441 — 
442). — A  review. 

Relation  between  catalytic  activity  and  size  of 
particle.  E.  W.  Thiele  (Ind.  Eng.  Chem.,  1939, 
31,  916 — 920). — Mathematical.  For  any  given  grain 
size  of  a  porous  catalyst  the  ratio  (actual  activity)/ 
(activity  corresponding  with  infinitely  small  grain 
size)  is  determined  by  a  dimensionless  modulus, 
vals.  of  which  are  compared  for  cases  in  which  the 
catalyst  is  in  spheres  or  flat  plates,  and  the  reaction 
is  of  first  or  second  order  and  involves  no  vol.  change 
or  an  increase  or  decrease  of  vol.  F.  L.  U. 

Kinetics  of  reactions  in  which  solids  partici¬ 
pate.  IV.  Thermal  decomposition  of  mercuric 
oxide.  B.  V.  Erofeev  and  K.  I.  Trusova  (J.  Phys. 
Chem.  Russ.,  1938,  12,  316 — 360;  cf.  A.,  1939,  I, 
423). — The  decomp,  at  400 — 500°  is  autocatalysed 
by  the  Hg  formed,  apparently  through  this  being 
adsorbed  on  the  surface  of  the  HgO  and  creating  a 
configuration  facilitating  reaction;  Hg  added  to  the 
system  has  no  catalytic  action.  Different  samples  of 
Hg  vary  considerably  in  reactivity.  Reaction  starts 
on  the  edges  of  the  crystals,  but  is  often  complicated 
by  sintering.  The  energy  of  activation  of  the  decomp, 
is  57,500  g.-caL  R.  C. 

Catalysts  for  synthesis  of  liquid  hydrocarbons 
from  carbon  monoxide  and  hydrogen.  IV. 
Catalysts  prepared  by  the  roasting  method. 
S.  Tsutsumi  (Sci.  Papers  Inst.  Phys.  Chem.  Res. 
Tokyo,  1939,  36,  47 — 52). — Co  catalysts  with  Th02, 
U308,  or  MnO  as  promoter  have  been  prepared  by 
mixing  the  nitrate  solutions  with  kieselguhr,  evapor¬ 
ating,  and  roasting  below  300°.  After  reduction  with 
H2  the  rate  of  contraction  of  a  mixture  of  CO  and  H2 
was  measured  by  passing  it  over  the  heated  catalyst. 
The  optimum  reduction  temp,  of  these  catalysts  is 
lower  than  for  those  prepared  by  pptn.,  but  they  are 
not  so  active  unless  a  large  amount  of  kieselguhr 
is  added.  The  differences  between  catalysts  prepared 
by  roasting  and  by  pptn.  is  the  smaller  the  larger  is 
the  mol.  wt.  of  the  promoter.  (Cf.  B.,  1939,  803.) 

T.  H.  G. 

[Catalytic]  synthesis  of  benzine  from  carbon 
monoxide  andhy  drogen  under  ordinary  pressure  • 
—See  B.,  1939,  688, 

[Catalytic]  conversion  of  carbon  monoxide 
under  increased  pressure  [with  steam]. — See 
B.,  1939,  685. 

Effect  of  support  on  sintering  of  catalysts. 
I.  E.  Adadurov  and  N.  A.  Prozorovski  (J.  Phys. 
Chem.  Russ.,  1938,  12,  445 — 150). — Examination  of 
the  hydrogenation  of  C2H4  catalysed  by  Ni  supported 
on  sulphates  of  bivalent  metals  has  shown  that  the 
greater  is  the  radius  of  the  cation  of  the  support 
the  smaller  is  the  tendency  of  the  catalyst  to  sintering 
and  the  greater  is  its  activityT.  With  an  oxide  of  a 
quadrivalent  metal  as  support,  the  activity  is  greater 
and  the  tendency  to  sintering  smaller  than  with  a  sul¬ 


phate  of  a  bivalent  metal  as  support.  Sn02  and  MgS04 
both  produce  the  max.  tendency  to  sintering  and  the 
min.  activity.  R.  C. 

Copper  as  catalyst  for  hydrogenation  of 
benzene. — See  B.,  1939,  689. 

Catalytic  activity  of  intermetallic  compounds 
in  the  gas-phase  reduction  of  nitrobenzene. 
O.  W.  Brown,  J.  E.  Borland,  R.  A.  Johnston, 
and  R.  C.  Grills  (J.  Physical  Chem.,  1939,  43, 
805 — 807). — The  vapour-phase  reduction  of  PhN02 
to  (INPh)2  and  NH2Ph  in  the  presence  of  Tl2Pb  and 
of  Tl3Bi  has  been  investigated.  The  effect  of  various 
additions  of  one  metal  to  the  compound  is  studied. 
Tl2Pb  behaves  more  like  Pb  than  like  Tl;  Tl3Bi  is 
less  active  than  either  Tl  or  Bi.  W.  R.  A. 

Effect  of  internal  field  and  polarisability  of 
molecule  on  energy  of  activation.  I.  E.  Adadurov 
and  E.  G.  Sedasheva  (J.  Phys.  Chem.  Russ.,  1938, 
12,  455 — 459). — Examination  of  the  rate  of  catalysed 
hydrogenation  of  o-  and  2?-CcH4Me-N02  in  the  vapour 
phase  has  shown  that  the  larger  is  the  Kerr  const,  of 
the  substrate  the  smaller  is  the  energy  of  activation. 

R.  C. 

Cathode  phenomena  in  the  electrolysis  of 
aqueous  solutions  of  alkali  salts  or  hydroxides. 

R.  Piontelli  (Gazzetta,  1939,  69,  221 — 237). — The 
mechanism  of  the  cathode  discharge  process  during 
the  electrolysis  of  solutions  of  Na‘  ions  is  discussed. 
The  direct  discharge  of  Na*  ions  probably  occurs  only 
at  Hg  and  Pb  cathodes.  In  general,  the  primary 
process  consists  in  the  loss  of  H  by  a  hydrated  Na* 
ion  present  in  the  cathode  double  layer.  O.  J.  W. 

Potentiometric  investigations  on  the  cathodic 
deposition  of  copper  in  presence  of  iron  salts. 
M.  Geloso  and  P.  Deschamps  (Bull.  Soc.  chim., 
1939,  [v],  6,  1100 — 1112). — At  const,  temp.,  c.d., 
rate  of  agitation,  and  electrode  area  there  is  a  definite 
concn.  of  Fe  salt  below  which  Cu  will  deposit  com¬ 
pletely.  At  higher  [Fe]  the  Cu  deposits  and  is  sub¬ 
sequently  re-dissolved.  This  crit.  concn.  of  Fe  is 
lowered  by  increase  in  temp,  or  in  rate  of  agitation. 
Potentiometric  measurements  made  with  and  without 
a  separation  of  the  cathodic  and  anodic  compartments 
show  irregularities  due  to  cathodic  formation  of  Fe*’ 
and  anodic  production  of  Fe’**,  the  extent  of  each 
reaction  being  dependent  on  the  temp,  and  rate  of 
diffusion.  The  potential  of  dissolution  of  Cu  indicates 
that  the  cathodic  re-dissolution  in  presence  of  Fe  is 
probably  due  to  the  reaction  Cu  -f  2Fe**’  =  Cu*’  + 
2Fe”.  J.  W.  S. 

Electrolytic  manufacture  of  perchloric  acid 
from  sodium  chlorate. — See  B.,  1939,  739. 

Electrodeposition  of  silver-lead  alloys. — See 
B.,  1939,  735. 

Action  of  inorganic  colloids  on  electro¬ 
deposition  of  nickel. — See  B.,  1939,  735. 

Separation  of  isotopic  molecules  in  a  direct- 
current  glow  discharge.  W.  Groth  and  P. 
Harteck  (Naturwiss.,  1939,  27,  390 — 391). — During 
the  passage  of  a  d.c.  discharge  pressure  differences 
are  set  up  between  anode  and  cathode  which  result 
in  separation  of  gas  mixtures.  The  method  has  been 
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used  in  an  attempt  to  separate  Xe  isotopes,  but, 
with  the  apparatus  used,  no  separation  could  be  de¬ 
tected.  Some  separation  was,  however,  found  with 
other  gases  which  were  diat.  Separation  to  a  small 
extent  was  effected  with  H2  and  D2.  Even  smaller 
effects  would  be  found  with  other  gases,  as  the  differ¬ 
ence  between  the  at.  wts.  of  the  isotopes  is  relatively 
smaller,  although  this  may  be  compensated  for  by 
the  smaller  diffusion  consts.  of  the  heavier  mols. 

A.  J.  M. 

Photochemistry  of  heavy-metal  azides.  I. 
Structure  and  properties  of  gelatin  suspensions 
of  heavy-metal  azides.  S.  M.  Moskovitsch  (J. 
Phys.  Chem.  Russ.,  1938,  12,  460 — 4C7). — The  shape 
and  size  of  the  grains  of  suspensions  of  AgN3  and 
Pb(N3)2  have  been  examined  and  the  developability 
of  the  latent  image  produced  by  exposure  to  light  has 
been  demonstrated.  In  a  first  ripening  of  a  suspension 
of  Pb(N3)2  the  surface  area  of  the  grains  increases, 
but  in  a  second  ripening  this  ceases.  R.  C. 

Mechanism  of  development.  I.  General  effect 
of  oxidation  products  on  the  development 
process  and  the  nature  of  the  induction  period. 
T.  H.  James  (J.  Physical  Chem.,  1939,  43,  701 — 
719). — A  new  apparatus  and  technique  for  develop¬ 
ing  in  the  absence  of  02  are  described.  For  all  de¬ 
veloping  agents  which  possess  a  negative  charge  on  the 
active  ion  there  is  an  induction  period  which  increases 
with  the  negative  charge,  but  there  is  no  induction 
period  when  the  uncharged  mol.  is  the  active  agent. 
Before  a  negative  ion  can  produce  reduction  it  must 
penetrate  a  potential  barrier  due  to  adsorbed  halide 
ion.  This  gives  rise  to  the  induction  period  and  im¬ 
plies  that  the  chemical  reaction  takes  place  at  or  very 
near  the  surface  of  the  grain.  The  action  of  a  high 
concn,  of  various  substances  was  found  to  be  in  agree¬ 
ment  with  the  effect  of  these  substances  on  the  £ 
potential  of  the  Ag  halide  grain.  The  oxidation  pro¬ 
ducts  of  org.  developers  increase  the  rate  of  develop¬ 
ment  when  the  active  part  of  the  developing  agent 
consists  of  bivalent  ions  but  decreases  the  rate  with 
those  agents  which  are  active  as  univalent  ions  or 
neutral  mols.  This  decrease  is  particularly  marked 
with  members  of  the  p-C6H4(NH2)2  series  but  as  the 
pn  is  increased  the  development  rate  for  the  com¬ 
pounds  increases  also,  owing,  presumably,  to  an  in¬ 
creased  rate  of  destruction  of  the  oxidation  products 
formed.  W.  R.  A. 

Effect  of  ultra-violet  light  on  built-up  multi¬ 
layers.  Y.  J.  Schaefer  (Science,  1939,  89,  465 — 
466). — A  multilayer  of  acid  Ba  stearate  (I)  [Ba  stear¬ 
ate  (III)  +  stearic  acid  (II)]  deposited  on  Cr-plated 
steel  to  a  thickness  which  shows  interference  colours 
changes  in  colour  after  a  short  exposure  to  ultra¬ 
violet  light.  The  apparent  thickness  of  the  multi¬ 
layer  decreases.  Similarly,  a  colourless  film  on  suit¬ 
able  glass  shows  bright  interference  colours  on  irradi¬ 
ation.  A  multilayer  of  pure  (II)  undergoes  a  similar 
change  in  apparent  thickness,  but  is  not  skeletonised 
like  (I).  Pure  (III)  shows  a  much  smaller  loss.  By 
irradiating  a  film  at  0°  the  photochemical  effect  can 
be  separated  from  the  subsequent  evaporation  of  the 
volatile  constituent.  XX  between  2300  a.  and  2700  a. 
are  responsible  for  most  of  the  photochemical  decomp. 


Light  of  shorter  XX  also  decomposes  layers  of  (I). 
Comparison  of  the  rate  of  evaporation  of  the  volatile 
products  formed  by  irradiation  with  that  of  C10H22, 
C14H30,  and  CjgH^  indicates  that  ultra-violet  light 
splits  the  mols.  of  (II)  at  the  C02H  group.  Absorption 
of  effective  radiation  by  a  700-layer  film  of  (I)  reduces 
the  effective  radiation  by  13%.  L.  S.  T. 

Photochemical  investigations  in  the  Schumann 
ultra-violet.  VIII.  Photochemical  decomposition 
of  ethane.  K.  Faetings  (Ber.,  1939,  72,  [I?],  1207 — 
1215;  cf.  A.,  1938,  I,  631). — Extinction  coeffs.  of 
C2H6  for  the  Xe  resonance  lines  XX  1470  and  1295  a. 
were  measured.  The  decomp,  products  are  chiefly 
H2,  C2H4,  and  C2H2,  with  smaller  amounts  of  CH4, 
CoH8,  and  C4H10.  At  1  atm.  the  quantum  yields  for 
H2,  C2H2,  and  C2H4  are  respectively  1,  0*2,  and  0*56 
mol.  A  mixture  of  C2H6  and  CO  containing  80%  of 
CO  gives  COMe2  as  the  main  product,  with  a  quantum 
yield  of  0*1,  and  only  a  small  amount  of  CH20. 
The  results  are  best  explained  by  regarding  the  prim¬ 
ary  reaction  as  C2H6  +  7iv  =  2Me,  after  which  the  main 
products  are  formed  as  follows  :  2Me  =  C2H4  +  H2 ; 
2Me  =  C2H2  +  2H2 ;  2Me  +  CO  =  COMe2.  F.  L.  U. 

Reactivity  of  lower  hydrocarbons.  VIH. 
Mercury-sensitised  reactions  of  methane, 
deuteromethanes,  and  the  isotopes  of  hydrogen 
(exchange  reaction).  IX.  Mercury-sensitised 
reactions  of  methane,  deuteromethanes,  and  the 
isotopes  of  hydrogen  (condensation  reaction). 
K.  Morikawa  (J.  Soc.  Chem.  Ind.  Japan,  1939,  42, 
133— 136b,  136— 139b;  cf.  A.,  1939,  I,  59).—' VIII. 
The  progress  of  the  exchange  reactions  D2  -f  CH4, 
CH4  +  CD4,  and  CD4  +  H2  was  followed  by  measuring 
the  absorption  of  sp.  XX  in  the  infra-red  region,  from 
which  the  %  of  C*D  linkings  and  the  proportions  of  the 
various  deuteromethanes  present  in  the  mixtures  were 
obtained.  All  three  reactions  are  very  similar  in  all 
respects  but  the  first  is  the  most  rapid.  The  pro¬ 
portions  of  the  various  deuteromethanes  vary  with 
temp.  The  reactions  proceed  by  chain  mechanisms 
which  also  vary  with  temp. 

IX.  CH4  condenses  to  yield  higher  hydrocarbons 
and  H2  without  change  of  pressure  under  the  influence 
of  Hg  resonance  radiation  at  fairly  low  temp.,  but  as  the 
temp,  rises  small  amounts  of  olefines  are  produced. 
The  rate  of  condensation  increases  with  rise  of  temp, 
but  its  extent  decreases.  Its  rate  is  less  in  the  pres¬ 
ence  of  H2  or  D2,  the  former  causing  the  greater  de¬ 
pression.  A  possible  mechanism  is  suggested. 

T.  H.  G. 

Kinetics  of  destruction  of  tyrosine  combined 
in  the  egg-albumin  molecule  by  ultra-violet 
radiant  energy.  F.  W.  Bernhart  and  L.  E.  Arnow 
(J.  Physical  Chem.,  1939,  43,  733 — 736). — Ovalbumin 
solutions  of  adjusted  pn  were  irradiated  in  quartz  tubes 
by  a  Hg  arc  and  the  liberated  tyrosine  (I)  was  deter¬ 
mined.  The  order  of  the  reaction  is  not  0,  1,  or  2. 
By  assuming  that  destruction  of  protein- combined  (I) 
takes  place  as  a  first-order  reaction  and  that,  as  a  result 
of  irradiation,  other  substances  in  ovalbumin  decom¬ 
pose  to  yield,  by  a  zero-order  process,  (I)  or  a  phenol, 
vals.  for  the  amount  of  (I)  liberated  have  been  calc, 
and  are  in  good  agreement  with  observed  vals. 

W.  R.  A. 
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Splitting  proteins  by  ultra-violet  light.  D.  C. 
Carpenter  (Science,  1939,  89,  251). — Monolayers  of 
benzyl-  or  p-phenylethyl-stearylanaine  on  n-HCI  are 
photolysed  by  filtered  ultra-violet  light  of  X  2480  and 
2537  a.  The  peptide  chains  of  proteins  may  thus  be 
expected  to  split  at  places  where  light-absorbing  side- 
chains  occur  in  the  mol.  L.  S.  T. 

Detonation  of  nitrogen  iodide  by  nuclear 
fission,  E.  Feenberg  (Physical  Rev,,  1939,  [ii], 
55,  980 — 981). — NI3  mixed  with  U308  and  exposed  to 
a  Ra-Bo  neutron  source  for  1  min. — several  hr.  gave 
times  for  spontaneous  detonation  by  a  factor  of  ~20 
>  in  the  case  of  unexposed  control  samples.  Pure 
NI3  was  unaffected  by  the  source.  Data  indicate 
1200  fissions  per  detonation  or  an  efficiency  of  0T%. 

N.  M.  B. 

Intermediate  states  in  solid  reactions  :  active 
oxides.  G.  Hl-ttig  (J.  China.  phys.3  1939,  36,  84 — 
98). — A  survey  and  discussion  of  recent  work  (cf.  A., 

1938,  I,  578  and  previous  abstracts).  F.  L.  U. 

Polyborates.  I.  Alkali  borates.  A.  Ferrari 
and  A.  Mag  Nani.  II.  Tetra-alkylammonium 
borates.  A.  Ferrari  and  G.  Pareti  (Gazzetta, 

1939,  69,  275—284,  284 — 290). — I.  The  prep,  of  a  no. 
of  polyb orates  of  K,  Rb,  Cs,  and  NH4  is  described. 
They  can  be  represented  by  the  general  formula 

+  2)H20. 

II.  Tetraborates  of  NMe4  and  NEt4  could  not  be 
prepared.  The  prep,  of  dccaborales  of  NMe4,  NMe3Et, 
NMe2Et2,  NMeEt3,  and  NEt4,  corresponding  with  the 
general  formula  [NR4]2B10O16,4  or  5H20,  is  described. 
With  5H20  this  formula  agrees  with  that  mentioned 
above.  Solubility  data  at  16°  for  some  of  these 
decar  borates  are  given.  O.  J.  W. 

Copper  fluorides.  H.  von  Wartenberg  (Z. 
anorg.  Chern.,  1939,  241,  381 — 394).— Anhyd.  CuF2 
may  be  obtained  by  dehydration  of  CuF2,5HF,5H20 
at  400°  in  a  stream  of  HF.  It  is  white,  transparent, 
mono-  or  tri-clinic,  and  melts  at  950^5°,  with  some 
dissociation.  It  dissolves  slowly  in  H20,  the  solubility 
at  20°  being  4-7  g.  per  100  g.  its  heat  of  formation  is 
129-4  kg.-cal.  per  g.-mol.  On  melting  it  loses  F2,  form¬ 
ing  red  CuF,  and  in  presence  of  Cu  the  equilibrium  in 
the  melt  corresponds  with  60— S0%  CuF.  On  cooling 
(even  the  most  rapid  chilling)  the  CuF  breaks  up  into 
CuF2  and  Cu,  but  in  one  experiment,  which  could  not 
be  reproduced,  a  transparent  red  solid  solution  of  CuF 
in  CuF2  was  obtained.  Even  on  chilling  the  vapour 
the  product  is  CuF2  coloured  red  by  very  finely-divided 
Cu,  but  the  action  of  HF  on  CuCl  at  approx.  650° 
affords  on  cooling  a  eutectic  containing  approx.  8%  of 
CuF  which  cannot  be  separated  from  the  CuCl.  Even 
below  the  xn.p.  CuF2  contains  traces  of  CuF,  and  traces 
of  H20  in  HF  may  be  detected  and  removed  by 
passage  over  CuF2  at  600°,  for  H20  reacts  irreversibly 
with  the  CuF  present,  forming  Cu20.  F.  J.  G. 

Dehydration  of  the  double  magnesium  potas¬ 
sium  sulphate.  (Mme.)  N.  Demassieux  and  B. 
Fedorofe  (Cornpt.  rend.,  1939,  208,  1581 — 1583;  cf. 
A.,  1939,  I,  383). — Hydrates  with  4H20  (stable  at 
90 — 1209)  and  2H20  (148— 155°)  and  the  anhyd.  salt 
(>175°)'  are  obtained  by  progressive  heating  of 
K2Mg(S04)2,6H20 ;  Debye-Scherrer  diagrams  are 


given.  A  tetrahydrate,  which  is  exceptional,  is  also 
given  by  K2Fe(S04)2,  6H20.  Analogous  structures 
occur  in  each  of  the  series  of  anhyd.  K  double  sulph¬ 
ates  stable  at  low  temp.  (Cu,  Co,  Ni,  Mg)  and  at  higher 
temp.  (Cu,  Mg).  Debye-Scherrer  diagrams  indicate 
production  of  a  monohydrate  and  the  anhyd.  salt  on 
heating  MgS04,7H20  and  the  dehydration  curve 
shows  the  existence  of  hydrates  with  6,  2*5,  2,  and 
0-5H2O.  A.  J.  E.  W. 

Action  of  bromine  on  the  anhydrous  oxides  of 
the  metals  in  the  second  column  of  the  periodic 
classification  table.  P.  Pierron  (Bull.  Soc.  china., 
1939,  [v],  6,  1054 — 1056). — Br2  vapour  is  absorbed 
slowly  by  MgO  and  CaO  with  formation  of  MgOBr2 
and  CaOBr2,  respectively.  These  are  fairly  stable 
orange-coloured  compounds  which  lose  only  ~10%  of 
their  Br  during  3  days  in  a  desiccator  in  presence  of 
KOH.  CaOBr2  reddens  in  presence  of  H20  but  is  only 
slowly  decomposed  at  90°.  When  SrO  is  treated  witla 
Br2  the  SrOBr2  is  partly  decomposed  with  loss  of  02 
and  formation  of  Sr(Br03)2  and  SrBr2,  BaO  yields 
only  BaBr2  and  Ba(Br03)2.  J.  W.  S. 

Quantitative  measurement  of  the  natural  rate 
of  growth  of  calcite  crystals  in  geodes.  L.  T. 
Patton  (Science,  1939,  89,  485). — Crystals  of  calcite 
L0 — 2*5  mm.  long  and  1-0  to  1*5  mm.  thick  have  been 
formed  in  cavities  of  building  stone  in  10  years. 

L.  S.  T. 

Action  of  bromine“on  alkaline-earth  hydroxides 
in  aqueous  solution"  P.  Pierron  (Bull.  Soc.  china., 
1939,  [v],  6,  1051 — 1054).— Addition  of  Br  to  satur¬ 
ated  aq.  Ba(OH)2  yields  only  Ba0Br2,H20,  which  in 
dil.  solution  or  on  treatment  with  Ag20  dissociates 
into  Ba(OBr)2  and  BaBr2.  With  the  less  sol.  Ca(OH)2 
only  95%  of  Ca0Br2,H20  is  formed,  whilst  with 
Sr(OH)2  only  Sr(0Br)o  and  SrBr0  are  produced. 

•  J.  W.  S. 

Action  of  bromine  on  mercuric  oxide.  P. 
Pierron  (Bull.  Soc.  china.,  1939,  [v],  6,  1047 — 1051; 
cf.  A.,  1937, 1,  473 ;  1938, 1,  40).— The  initial  addition 
product  HgOBr2  decomposes  under  the  action  of  Br, 
yielding  Hg(OBr)2  and  HgBr2.  As  the  Hg(OBr)2  is 
formed  it  reacts  with  further  Br  to  re-forna  HgOBr2  and 
Br2CL  Under  conditions  such  that  Hg(OBr)2  is  fairly 
stable  (at  low  temp,  and  atm.  pressure)  the  Br20 
oxidises  further  Hg(OBr)2  to  Hg(Br03)2,  but  under 
conditions  such  that  the  [Hg(OBr)2]  is  very  small  (in  a 
vac.  or  in  contact  with  a  solution  of  Br  in  CC14)  the 
Br20  is  decomposed  with  liberation  of  02  and  the  final 
product  is  only  HgBr2.  *  J.  W.  S. 

Solubilities  and  separations  in  glasses.  M. 
Foex  (Ann.  China.,  1939,  [xi],  11,  359 — 452). — A 
review  and  discussion  of  work  published  by  the  author 
arid  others  on  solubilities  of  oxides  in  naolten  B203  and 
B203  glasses,  appearance  of  a  second  phase  caused  by 
cooling  or  the  addition  of  oxides,  and  the  influence  of 
the  surrounding  atm.  on  devitrification  in  Si0o  glasses. 

F.“L.  U. 

Aqueous  corrosion  of  thallium.  E.  Plank  and 
A.  Urmanczy  (Z.  anorg.  Chern.,  1939,  241,  416— 
417 ;  cf.  A.,  1939,  I,  381). — In  an  atm.  of  H2,  and  in 
complete  absence  of  02,  H20  or  aq.  T10H  has  no 
corrosive  action  on  Tl.  F.  J.  G.  !" 
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Conditions  of  formation  and  stability  of 
carbonyls  and  complex  cyanides.  I.  B.  Ormont 
(J.  Phys.  Chem.  Russ.,  1938,  12,  259 — 270). — The 
author’s  theory  of  co-ordination  (cf.  A.,  1939,  I,  61)  is 
applied  to  carbonyls  and  complex  cyanides.  It 
explains  why  metals  (e.g.,  Cr)  giving  very  stable 
carbonyls  produce  rather  unstable  cyanides,  and 
metals  ( e.g .,  Co)  the  carbonyls  of  which  are  less  stable 
give  rise  to  stable  cyanides.  J.  J.  B. 

Synthesis  of  quartz  by  pneumatolysis,  using 
shattering  explosives.  Formation  of  liquid 
inclusions  as  mobile  bubbles.  A.  Michel-Levy 
and  J.  Wyart  (Compt.  rend.,  1939,  208,  1594 — 
1595). — Cristobalite  and  spherolites  of  quartz  have 
been  synthesised  by  detonation  of  mixtures  of  hexogen 
with  Si02  and  H20  or  aq.  KOH,  respectively,  followed 
by  heating  at  550°  for  six  days  under  the  pressure 
(>3000  kg.  per  sq.  cm.)  of  the  detonation  products. 
The  quartz  was  accompanied  by  a  vitreous  residue 
containing  liquid  inclusions  similar  to  those  found  in 
granite,  and  the  experimental  conditions  are  probably 
similar  to  those  of  the  genesis  of  granites.  (Cf.  A., 
1939,1,432.)  A.  J.  E.  W. 

-  New  halides  of  silicon.  IV.  Silicon  chloride  of 
formula  SiCl.  R.  Schwarz  and  U.  Gregor  (Z. 
anorg.  Chem.,  1939,  241,  395 — 415;  cf.  A.,  1938,  I, 
208,  410). — Besides  (SiCl)*  the  products  of  pyrolysis  of 
Si10Cl20H2  are  SiCl4,  Si2ClG,  Si3Cl8,  Si4Cl10,  SiHCl3,  HC1, 
and  H2.  (SiCl)_£  is  a  yellow  amorphous  solid.  At 
180 — 200°  it  undergoes  a  reversible  colour-change  to 
orange- red,  and  it  is  stable  up  to  approx.  500°,  when  it 
breaks  up  into  Si  and  saturated  Si  chlorides.  It  is 
stable  in  dry  02  at  room  temp.,  but  burns  at  98°,  and 
it  inflames  spontaneously  in  N02,  forming  Si  and  Si02. 
It  is  rapidly  hydrolysed  by  H20,  and  is  insol.  in  org. 
solvents  or  in  SiCl4.  It  reduces  aminoniacal  AgN03  to 
Ag,  and  with  HN03,  after  a  short  time  or  on  gentle 
warming,  it  explodes.  It  inflames  with  liquid  Br,  but 
with  Br  vapour  at  0°  it  reacts  quietly  to  form  a  com¬ 
plex  mixture  of  unsaturated  Si-Cl-Br  compounds  and 
SiCl4.  The  reaction  with  Cl2  is  less  violent  but  equally 
indefinite.  With  NH3  at  0°,  ammonolysis  occurs,  the 
products  being  H2,  NH4CI,  and  compounds  SiG(NH2)ft 
and  Si8(NH2)10.  At  —25°  the  reaction  is  similar  but 
an  additive  compound,  Si8(NH2)10,18NH3,  results. 
Controlled  hydrolysis  with  moist  Et20  at  — 20°  affords 
a  red  compound ,  (SiOH)x,  and  at  room  temp.,  with 
evolution  of  H2,  a  yellow  compound ,  Si4(OH)6.  This 
last  is  also  formed  by  the  action  of  cone.  HC1.  (SiCl)* 
must  be  regarded  as  a  highly-polymerised  and  un¬ 
saturated  long-chain  compound,  presumably  with 
alternating  double  and  single  bonds.  F.  J.  G. 

Action  of  water  on  glass. — See  B.,  1939,  719. 

Stability  and  solubility  of  sodium  stannate. 
F,  Reiee  and  S.  M.  Toussaint  (Z.  anorg.  Chem.,  1939, 
241,  372 — 380). — Na2Sn(OH)6  always  contains  small 
amounts  of  NaOH  which  cannot  be  removed  by 
washing,  and  it  is  therefore  very  sensitive  to  C02,  but 
in  the  absence  of  C0o  it  is  quite  stable  either  as  solid 
or  in  solution  at  <50°.  At  >50°  in  solution  some 
deposition  of  Sn(OH)4  occurs.  Its  solubility  in  H20 
and  in  solutions  of  NaOH,  Na2C03,  and  other  Na 
salts  has  been  determined  at  0 — 120°.  In  H20  the 
solubility  is  >500  g.  per  1.  at  0°,  and  decreases 


markedly  with  rising  temp.  Na2C03  lowers  the 
solubility  markedly,  but  the  shape  of  the  curve  is 
unchanged.  Other  Na  salts  also  lower  the  solubility 
to  varying  extents.  NaOH  lowers  the  solubility 
very  markedly  and  the  shape  of  the  curve  is  different, 
the  solubility  at  first  decreasing,  with  rising  temp., 
but  then  increasing  after  passing  through  a  min. 
which  shifts  to  lower  temp,  with  increasing  [NaOH]. 

F.  J.  G. 

Determination  of  the  mol.  wt.  of  lead  by  the 
Richards-Honigschmid  method.  II.  Prepar¬ 
ation  of  pure  lead  chloride.  V.  M.  Permjakov  (J. 
Gen.  Chem.  Russ.,  1939,  9,  3S1 — 385). — Pure  PbCl2 
containing  traces  of  Mg  and  Ca  is  prepared  by  distil¬ 
lation  in  a  stream  of  HC1.  R.  T, 

Existence,  properties  and  crystal  structure  of 
PbIYP207.  G.  Peyronel  (Gazzetta,  1939,  69, 
254 — 262). — PbP207  is  obtained  in  good  yield  by  the 
action  of  H3P04  on  Pb02  at  300°.  It  is  insol.  in 
H20  and  in  acids,  but  may  react  slowly  with  the 
latter,  especially  if  reducing  agents  are  present;  in 
cone,  alkali  solutions  it  is  completely  sol.,  and  can 
be  determined  by  addition  of  KI,  NaOAc,  and  AcOH, 
and  titration  of  the  liberated  I.  PbP207  is  gradually 
decomposed  at  400 — 500°,  and  it  is  isomorphous  with 
other  compounds  ]\IIVP207  (cf.  A.,  1936,  669) ;  space- 
group  Tl,  4  mols.  in  cell,  a  8*01 4:0*01  A.,  d^c  4*935. 

O.  J.  W. 

Affinity.  LXXXVIII.  System  vanadium- 
sulphur.  W.  Bn/rz  and  A.  Kocher  (Z.  anorg. 
Chem.,  1939,  241,  324 — 337). — The  system  has  been 
studied  by  means  of  cooling  curves  and  X-rays,  and 
the  existence  of  VS  and  V2S3  confirmed,  but  that  of 
V2S5  disproved.  The  highest  sulphide  is  a  te.tra- 
sulphide ,  VS4,  which  is  formed  as  a  black  powder  when 
V2S3  is  heated  with  S  at  400°,  and  excess  of  S  removed 
by  means  of  CS2.  It  is  to  be  identified  with  the 
mineral  patronite  (A.,  1907,  ii,  788).  Its  heat  of 
formation  from  V2S3  and  S  is  5  kg. -cal.  per  g.-mol.,  and 
its  dissociation  pressure  becomes  1  atm.  at  460°.  It 
dissolves  completely  in  warm  NaOH  with  a  character¬ 
istic  red  colour.  It  is  sol.  in  fused  S,  and  such  solu¬ 
tions  after  being  heated  at  >400°  deposit  VS4  on 
cooling,  but  after  being  heated  at  >500°  they  deposit 
V2S3.  VS  has  the  NiAs  structure  with  a  3*34,  c 
5*785  a.,  eja  =  1*73.  F.  J.  G. 

Formation  of  ozone  by  beating  persulphate 
solutions  containing  sulphuric  acid  in  its 
dependence  on  the  concentration  of  acid  and  in 
presence  of  cellulose.  F.  Ullrich  (J.  pr.  Chem., 
1939,  [ii],  153,  91 — 115). — The  course  of  the  decomp., 
of  KS04  in  solutions  with  varying  H2S04  content 
during  boiling  for  5  min.  is  followed  by  determin¬ 
ation  of  03  evolved  and  KS04  remaining.  The 
possibility  that  03  is  due  in  part  to  the  decomp,  of 
H2S05  is  strengthened  by  the  similarity  of  the  graphs 
showing  the  relationship  between  HS05  and  yield  of 
03  on  [H2S04].  Passage  of  air  through'  the  boiling 
solutions  increases  appreciably  the  yield  of  03,  the 
rapid  removal  of  which  diminishes  the  tendency  to 
secondary  reduction.  In  presence  of  cellulose  (filter- 
paper  or  bleached  cotton  tissue)  there  is  increased 
formation  of  03.  Under  identical  conditions  the- 
reaction  2KS04  +  H202  —  2KHS04  4*  02  is  almost 
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complete  after  boiling  for  5  min. ;  this  explains  the 
observation  that  H202  cannot  be  detected  in  the 
solutions  until  HS04  has  disappeared.  Since  also  the 
amount  of  H2S05  in  the  boiled  solution  does  not 
increase  until  HS04  is  no  longer  present,  it  appears 
that  a  similar  change  may  occur  between  KS04  and 
H2SOs.  H.  W. 

Preparation  of  the  dihydrate  Mo03,2H20,  and 
its  cryoscopy  in  aqueous  solution.  (Mlle.)  M. 
Murgieh  and  Y.  Doucet  (Compt.  rend.,  1939,  208, 
1585—1586;  cf.  A.,  1906,  ii,  762;  1926,  1219).— 
Mo03,2H20  crystallises  on  keeping  from  the  solution 
obtained  by  adding  cold  HN03  [d  1-1S)  to  an  equal  vol. 
of  15%  aq.  NH4  molybdate  at  70°.  Addition  of 
NH4N03  is  undesirable.  Vais,  of  the  cryoscopic  ratio 
d/m  (m  =  0-0024 — 0*03  g.-mol.  per  l.j  are  identical 
with  those  for  sol.  molybdic  acid  (A.,  1939,  I,  262), 
the  solutions  containing  H2Mo4013.  A.  J.  E.  W. 

Volatilisation  of  metallic  compounds  from 
solutions  in  perchloric  or  sulphuric  acid.  J.  I. 
Hoffman  and  G.  E.  F.  Lundell  (J.  Res.  Nat.  Bur. 
Stand.,  1939,  22,  465 — 170). — Results  are  recorded  on 
the  extent  of  volatilisation  of  metallic  compounds  at 
200—220°  from  solutions  in  HC104,  HC104  +  H3P04, 
or  H2S04,  in  presence  of  HC1  or  HBr.  The  following 
can  be  quantitatively  distilled  from  HC104 :  As,  Sb, 
Ge,  Cr,  Os,  Ru,  Re,  and  Sn ;  and  the  following  from 
H2S04  :  As>  Sb,  Se,  Ge,  Re,  and  Sn.  Partial  loss-  of 
other  metals*  e.g.,  Bi,  Au,  Mo,  Te,  Tl,  may  occur. 

F.  J.  G. 

Affinity.  LXXXIX.  Cobalt  phosphides. 
W.  Biltz  and  M.  Heimbrecht  (Z.  anorg.  Chem.,  1939, 
241,  249 — 360). — The  system  Co-P  has  been  studied 
by  means  of  cooling  curves,  tensimeter  curves,  and 
Y-rays.  Of  the  various  phosphides  recorded  in  the 
lit.  only  Co2P  and  CoP  exist,  but  there  is  also  a 
tr  (phosphide,  CoP3.  From  the  dissociation  pressures, 

.  the  heat  of  formation  of  CoP3  from  CoP  is  30  kg. -cal. 
per  g.-mol.,  and  that  of  CoP  from  Co2P  is  9  kg.- cal. 
per  g.-mol.  CoP3  is  isomorphoua  with  NiP3  (A.,  1938, 
I,  313),  but  Co2P  is  not  isomorphous  with  Ni2P. 
Data  on  p  for  Co-P  preps,  are  recorded.  Tho  mol. 
vols.  of  Co2P,  CoP,  and  CoP3  are  10-3, 14-2,  and  35-7, 
respectively.  F.  J.  G. 

Preparation  and  properties  of  the  hexagonal 
form  of  nickel.  G.  Le  Clerc  and  A.  Michel  (Compt. 
rend.,  1939,  208,  1583— 1585;  cf.  A.,  1931,  1217).— 
A  form  of  Ni  having  a  compact  hexagonal  structure 
{a  2-65,  c  4-32  a.,  c/a  1*63)  is  obtained  on  heating  the 
cubic  form  in  CO  at  170°  for  several  days.  This  form 
is  non-ferromagnetic ;  on  heating  at  >  250°  the  cubic 
form,  with  normal  magnetic  properties,  is  produced. 
Transformation  into  the  cubic  form  is  accompanied  by 
absorption  of  heat  and  a  vol.  contraction  of  5-4%, 
in  agreement  with  the  at,  vols.  (13*1  and  11  cu.  a.). 
Cubic  Ni  is  metastable  at  room  temp.  A.  J.  E.  W. 

Palladium  carbide.  N.  G.  Schmahl  (Congr.  int. 
Quim.  pura  apl.,  1934,  9,  III,  468 — 473;  Chem. 
Zentr.,  1936,  ii,  4200— 4201).— The  action  of  CH4 
or  CH4-H2  mixtures  (at  750°)  on  Pd,  prepared  by 
reduction  of  PdO  with  H2,  ceases  as  soon  as  the  solid 
contains  4-4%  of  C,  corresponding  with  the  com¬ 
pound  Pd5C2.  The  product  has  the  same  capacity  for 


H  adsorption  as  Pd;  its  Y-ray  diagram  permits  a 
tetragonal  structure,  which  is  probably  of  the  double 
interstitial  type.  A.  J.  E.  W. 

Spectrographic  analysis. — See  B.,  1939,  733. 

Hydrogen-ion  activity  and  buffer  capacity  of 
natural  and  treated  waters.  A.  P.  Black  and 
E.  Bartow  (Ind.  Eng.  Chem.  [Anal.],  1939,  11,  261 — 
264). — The  effect  of  the  method  of  prep,  of  quin- 
hydrone  (I),  the  use  of  (I)  reference  electrodes,  and 
the  effect  of  buffer  capacity  of  waters  on  determin¬ 
ation  of  pn  vals.  have  been  investigated.  Purity  of 
(I)  is  essential,  especially  when  working  with  weakly 
buffered  solutions.  (I)  of  satisfactory  quality  can  be 
prepared  using  FeHI  alum  (cf.  A.,  1927,  221,  533),  and 
by  Valeur’s  method  (A.,  1901,  i,  154).  Vais,  for  p>n  of 
different  waters  obtained  with  the  (I)  electrode  are 
consistently  lower  than  corr.  colorimetric  vals.  For 
an  accuracy  of  0*1  pn  unit,  the  (I)  electrode  can  be 
used  with  waters  of  fairly  high  alkalinity  (~300 
p.p.m.)  up  to  pn  7*5,  but  is  not  suitable  for  waters  of 
low  alkalinity  (<100  p.p.m.)  above  pn  7*0. 

L.  S.  T. 

Fluorescent  indicators.  II.  K.  A.  Jensen  (Z. 
anal.  Chem.,  1939, 117,  50—51 ;  cf.  A.,  1933,  1132).— 
The  pK  ranges  over  which  changes  in  tho  intensity 
of  fluorescence  of  p-methylumbelliferone  derivatives 
are  observed  are  as  follows :  8-chloro-  5 — 7,  8- 
bromo-  5 — -7,  6  :  8-dichloro-  4 — 6,  and  3:6:8- 
trichloro-7-hydroxy-4-methylcoumarin  3 — 5.  3:5:8- 
Trichloro-6  :  7-dihydroxy-4-methylcoumarin  shows 
scarcely  any  fluorescence  but  undergoes  a  colour 
change  from  colourless  to  yellow  at  p^  3 — 5,  cor¬ 
responding  with  the  change  from  a  deep  blue  to  a 
light  green  fluorescence  observed  with  6  :  7-dihydroxy- 
4-methylcoumarin  at  pK  9 — 10.  Coumarin  deriv¬ 
atives  act  as  indicators  only  when  there  is  a  free 
OH  present.  J.  W.  S. 

Screened  methyl-orange.  R.  F,  Innes  (Analyst, 
1939,  64,  419 — 420). — A  sample  of  xylene-cyanol 
FF  failed  to  act  satisfactorily  at  the  specified  concn., 
but  acted  at  double  this  concn.  E.  C.  S. 

Determination  of  water  in  silicates.  C.  0. 
Harvey  (Bull.  Geol.  Survey,  Gt.  Britain,  1939, 
No.  1,  8 — 12). — The  sample  (~2  g.)  in  a  Pt  boat 
is  placed  in  a  Si02  test  tube  and  heated  over  a  Meker 
burner.  A  weighing  bottle  containing  4 — 5  g.  of 
carbonated  CaCl2  fits  over  the  open  end  of  this  tube 
and  absorbs  the  H20  evolved.  Details  of  procedure, 
test  data,  and  comparative  results  obtained  by  the 
SiOo  combustion  tube  method  are  recorded. 

L.  S.  T. 

Possibility  of  supercooling  heavy  water  and 
its  mixtures  with  ordinary  water.  L.  Staronka 
(Rocz.  Chem.,  1939,  19,  317 — 322). — The  stability 
of  supercooled  liquid  H20  at  —20°  is  >  of  99*9% 
D20.  That  of  45%  D20  =  that  of  H20,  and  of  10% 
D20  is  >  of  H20.  0-01%  of  D20  can  be  detected  in 
H20  by  measurement  of  the  time  during  which  H20 
remains  liquid  at  —20°.  R.  T. 

Determination  of  moisture  in  brown  coals. — 

See  B.,  1939,  682. 

Determination  of  iodine  in  J<  airol.M — See  B., 
1939,  775. 
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Determination  of  hydrofluoric  acid  and  of 
1  ‘  uncomhined  ’ 1  acid  in  alkali  and  ammonium 
fluorides.  J.  H.  van  der  Meulen  (Chem.  Week- 
blad,  1939,  36,  476). — Free  HF  in  “  neutral  ”  alkali 
metal  or  NH4  salts  is  determined  by  boiling  with 
neutral  CaCl2  solution  and  determining  the  liberated 
HC1  titrimetrically  with  0*2N-NaOH  (Me-orange  or 
Me-red)  or  iodometrically  after  adding  KI  and  KI03 
solutions.  In  the  latter  case  tho  pptd.  CaF2  tends  to 
adsorb  I  and  starch.  S.  C. 

Determination  of  oxygen  in  air.  0.  Ishizaka 
(J.  Pharm.  Soc.  Japan,  1938,  58,  60 — 61). — Using 
the  apparatus  designed  for  determining  C02  with 
alkaline  pyrogallol,  the  02  content  is  found  to  be 
22*6—23  vols.-% .  H.  B. 

Gravimetric  determination  of  sulphur  in  cast 
iron  and  steel. — See  B.,  1939,  726. 

Pregl  sulphur  combustion  of  metallic  com¬ 
pounds, — See  A.,  1939,  II,  397. 

Determination  of  hydrogen  sulphide  in 
commercial  gases. — See  B.,  1939,  716. 

Detection  of  toxic  gases  and  vapours  in 
industry. — See  B.,  1939,  782. 

Ferrous  dimethylglyoxime  oxidation-re¬ 
duction  indicator  in  the  titration  of  hypo¬ 
sulphites  with  ferricyanide.  G.  Charlot  (Bull. 
Soc.  chim.,  1939,  [v],  6,  977 — 979). — A  drop  of  0*0 2n- 
FeCl3  and  4 — 5  drops  of  dimethylglyoxime  solution 
(saturated  in  EtOH)  are  diluted  to  100  c.c.  and 
buffered  to  ~9*4  by  addition  of  cone.  aq.  NH3 
(7  c.c.)  and  NH4C1  (5  g.).  Tho  solution  to  be  titrated 
is  added  and  the  KgFe(CN)6  is  run  in  until  tho  colour 
changes  from  red  to  pale  yellow.  Tho  colour  change 
is  reversible,  being  sharp  for  0*1n.  solutions,  whilst 
0*02n.  solutions  can  be  used.  There  is  no  correction 
for  oxidation  of  the  indicator,  but  as  the  change 
point  of  the  indicator  is  at  0*25  v.  and  that  of  the 
oxidation  reaction  is  at  0*09  v.,  there  is  a  tendency  to 
add  a  drop  too  much  K3Fe(CN)6.  The  titration  is 
best  conducted  in  an  atm.  of  N2  to  avoid  oxidation. 

J.  W.  S. 

Conductometric  determination  of  selenious 
acid  with  silver  ion.  R.  Ripan-Tilici  (Z.  anal. 
Chem.,  1939, 117,47 — 49). — The  solution  is  neutralised 
to  2hi  9  with  0*5M-aq.  NaHC03  before  titrating  con¬ 
ductometrically  with  0*5M-AgNO3.  Data  are  re¬ 
corded  for  tho  titration  of  0*01 — 0*0025M-Na2Se03. 

J.  W.  S. 

Qualitative  separations  on  a  micro-scale. 
Analysis  of  the  tellurium  and  copper  groups  of 
A.  A.  Noyes  and  W.  C.  Bray.  B.  S.  Alstodt  and 
A.  A.  Benedetti-Pichler  (Ind.  Eng.  Chem.  [Anal.], 
1939,  11,  294—298;  cf.  A.,  1939,  I,  217).— The 
mg.  procedure  detailed  for  these  groups  retains  the 
essential  features  of  the  No}7es-Bray  scheme,  and 
provides  for  the  isolation,  confirmation,  and  estim¬ 
ation  of  10  fig.  of  any  member  of  the  groups  in 
presence  of  500  fig.  of  any  other  member.  Te  is 
confirmed  as  lemon-yellow  hexagons  and  triangles 
of  Cs2TeCl6,  Mo  by  tho  blue  colour  of  the  residue 
from  the  Et20  extract,  the  red  coloration  with  CNS' 
and  Zn,  and  the  black  ppt.  of  MoS3,  Ir  as  reddish- 
brown  crosses  and  octahedra  with  (CH2)6N4,  Rh  as 


the  red  coloration  obtained  with  SnCl2,  Pb  as 


K2PbCu(N02)6  or  PbCr04,  Bi  as  Cs3Bi2I9,  and  Cu 
as  Cu  Hg  thiocyanate.  L.  S.  T. 


Thermal  conductivities  of  some  binary  gas 
mixtures.  F.  Ishikawa  and  K.  Hijikata  (Bull. 
Inst.  Phys.  Chem.  Res.  Japan,  1939,  18,  401 — 
415). — An  investigation  of  the  applicability  of  a 
heat  conductivity  method  of  gas  analysis  to  chemical 
problems.  The  variation  of  conductivity  with 
pressure  up  to  1  atm.  has  been  measured  for 
N2,  H2,  and  CO,  and  for  the  binary  mixtures  N2-H2 
and  CO-H2.  The  compositions  of  mixtures  can  be 
determined  with  an  error  of  <0*1%.  The  experi¬ 
mental  technique  consists  in  using  a  conductivity 
wire  as  one  arm  of  a  Wheatstone  bridge  and  measur¬ 
ing  the  voltage  (which  is  oc  current)  necessary  to 
keep  the  temp,  of  the  wire  const.  T.  H.  G. 


Volumetric  determination  of  phosphoric  acid 
on  the  basis  of  the  method  of  N.  von  Lorenz 
with  the  use  of  reversed  filtration.  Working 
up  the  molybdenum  residues.  L.  Gisiger  (Z. 
anal.  Chem.,  1939,  117,  17 — 24;  cf.  A.,  1939,  I, 
97). — To  recover  the  Mo  from  tho  filtrates  obtained 
after  pptn.  of  P04'"  the  solution  (80  1.)  is  treated 
with  cone.  aq.  NH3  (23 — 25  1.)  during  4*5 — 6  hr.  with 
continuous  stirring,  after  which  the  mixture  is  kept 
for  24  hr.  Tho  clear  solution  is  decanted  off  and  the 
ppt.  freed  from  mother-liquor  by  suction  and  finally 
by  washing  with  H20.  After  determination  of  the 
NH4  and  Mo  contents,  the  residue  is  used  for  prep, 
of  fresh  reagent  solution.  Titration  residues  can  be 
dissolved  in  aq.  NH3  and  the  P04'"  pptd.  with  the 
theoretical  amount  of  Mg(N03)2.  Tho  solution  is 
then  worked  up  with  the  filtrates  from  the  pptn. 
process.  J.  W.  S. 

Micro-determination  of  carbon  in  steel. — See 
B.,  1939,  729. 

Analysis  of  minerals  from  Canali  Serci. 
N.  Collari  (Period.  Min.,  1936,  7,  179 — 185;  Chem. 
Zentr.,  1936,  ii,  1510).- — Analytical  processes  are 
described.  A.  J.  E.  W. 


Determination  of  potassium  and  the  potassium 
content  of  normal  voluntary  muscle. — See  A., 
1939,  III,  735. 

Semi-direct  determination  of  potassium  oxide 
in  felspars. — See  B.,  1939,  720. 

Systematic  synthesis  of  atomic  groups  in 
analytical  chemistry.  VII.  Reactions  and  form¬ 
ation  of  salts  of  l-phenyl-3-methyl-5-pyrazolone 
and  of  oximino-0  -thiohydantoin.  J.  V.  Dubsk£ 
(Pub.  Fac.  Sci.  Univ.  Masaryk,  1939,  No.  271,  15 
pp.). — The  greyish-white  Ag  salt,  the  pale  reddish- 
brown  AgTI  salt,  the  inner  complex  Cu  salt,  the  Fe**, 
Co**,  and  the  corresponding  diol-cobalti-salts  of  1- 
phenyl-3-methyl-5-pyrazolone,  and  the  inner  com¬ 
plex  Ag,  Cd,  Co,  Pb,  Cu,  and  Ni  salts  of  oximino- 
^.-thiohydantoin  of  the  general  formula 
(C3HN3S02)Mii,(0H2)j;  are  described.  With  Ba** 
and  Ca**,  only  the  complex  diol-salts  of  tho  type 
[(C3H2N3S02)Ba(0H)]7(H20)x  could  be  prepared. 

L.  S.  T. 
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Systematic  synthesis  of  atomic  groups  in 
analytical  chemistry.  V.  Reactions  of  the  group 

SICvNH-CI  with  specific  affinity  for  silver.  J.  Y. 
Dubsky  and  V.  Cbbnak  (Pub.  ;Bae.  Sci.  LUniv. 
Masaryk,  1939,  No.  269,  20  pp. ;  cf.  A.,;  1939,  I, 
217). — Investigation  of  the  reactions  of  2-thio- 
hydantoin  and  its  condensation  products  with 
numerous  aldehydes  etc.  with  salts  shows  a  selective 
reaction  not  only  with  Ag  and  Hg  salts  but  also  with 
those  of  Pb  and  Cu.  This  is  attributed  to  the  presence 
of  the  second  NH.  Noteworthy  reactions  are  : 
2-thiohydantoin-NO,C6H4*NHPh,  Ag*  violet-red  ppt. 
(0-2  {jig.),  Hg’  red  ppt.  (0-4  (Ag.),  Cu”  dark-blue  ppt. 
(0*6  jjLg.) ;  2-thiohydantoin^p-NMe2*C6H4*CHO,  Ag* 
red-orange  ppt.  (0-9  (Ag.),  Hg*  vermilion-red  ppt. 
(0*5  (Ag.),  Hg”  carmine-red  ppt.  (0*2  (Ag.) ;  2-thio- 
hydantoin-NO*C6H4*NMe2,  Ag*  violet  ppt.  (1*2  gg.), 
Hg’,  blue  ppt.  (0*2  gg.),  Hg”  blue  ppt.  (0*5  (Ag.),  and 
Cu”  black-violet  ppt.  (0*158  (Ag.).  Limiting  sensitivi¬ 
ties  are  given  in  parentheses.  L.  S.  T. 

Qualitative  analysis  without  hydrogen 
sulphide.  C.  J.  Brockman  (J.  Cliem.  Educ.,  1939, 
16,  133 — 138). — Ag,  Pb,  and  HgT  are  pptd.  as  usual, 
and  Ba,  Sr,  Ca,  and  Pb  as  sulphates  with  dil.  H2S04 
and  EtOH.  Sn,  Al,  Sb,  Zn,  Cr,  and  As  are  extracted 
from  the  filtrate  by  treatment  with  KOH  and  Na202, 
and  the  insol.  hydroxides  dissolved  in  acid.  Mn, 
Ee,  Bi,  and  Mg  are  pptd.  as  phosphates  by  neutralis¬ 
ing  this  solution  with  (NH4)2C03  and  adding  aq. 
NH3  and  (NH4)2HP04.  The  filtrate  contains  com¬ 
plex  NH4  salts  of  Cu,  Hg,  Co,  Ni,  and  Cd,  Details 
of  these  separations  and  of  those  in  the  groups  are 
given.  L.  S.  T. 

Analysis  of  glass. — See  B.,  1939,  719. 

Potentiometric  determination  of  zinc.  D.  G. 

Sturges  (Ind.  Eng.  Chem.  [Anal.],  1939,  11,  267 — 
268). — Zn  can  be  determined  with  a  precision  equal 
to  that  obtained  with  indicators  by  adding  an 
excess  of  aq.  K4Fe(CN)6,  and  back-titrating  the 
excess  potentiometrically  with  aq.  Ce(S04)2,  using  a 
Pt-W  electrode  pair.  The  titration  should  be 
carried  out  at  room  temp.,  and  the  mixed  solutions 
kept  for  15  min.  before  titrating.  Addition  of 
K4Fe(CN)6  to  a  hot  solution  containing  Zn”  should 
be  avoided  owing  to  decomp.  HC1  decreases  the 
inflexion  potential  sufficiently  to  make  an  end-point 
difficult  to  obtain.  NH4Ci  has  no  effect ;  free 
HC1  should  be  neutralised  with  aq.  NH3,  and  the 
solution  acidified  up  to  >2n.  with  H2S04.  KMn04 
can  be  substituted  for  Ce(S04)2  when  the  [Zn]  is 
>30  mg.  per  100  ml.  L.  S.  T. 

Determination  of  traces  of  zinc  in  biological 
material  and  natural  waters.  N.  L.  Allport 
and  C.  D.  B.  Moon  (Analyst,  1939,  64,  395 — 402). — 
Traces  of  Zn  are  extracted  from  aq.  liquids  with 
dithizone  in  CHC13  in  presence  of  m-CgHjOH)^  A 
method  for  separating  large  quantities  of  heavy 
metals  as  sulphides  without  adsorption  of  Zn  is 
described.  The  procedure  for  determining  Zn  colori- 
metrically  is  detailed,  the  test  being  of  sufficient 
sensitivity  that  small  samples  of  biological  material 
are  required  and  the  preliminary  evaporation  of 


large  vol.  of  H20  is  obviated.1  Of  the  commonly 
occurring  metals  only  Ni  and  Co  interfere. 

V.  ;  ; ;  •  / ■  e.  c.  s. 

Analytical  applications  of  dimine(c?/cfohexyl~ 
ethylamine  dithiocarbamate).  (Mme.)  M.  Herr¬ 
mann-  Ggrfinkel  (Bull.  Soc.  chim.  Belg.,  1939,  48, 
94—103). — 0*5%  aq.  dimine 

(CeHj^NEt'CSB'NH^t-CgHj^  (I)  yields  white  ppts. 
with  Pb,  .Hg11,  Asin,  AsY  Sb1IX,  and  Zn;  yellowish- 
white  with  Cd  and  SbY;  yellow  with  Ag,  Bi,  and 
SnIV ;  brown  with  Cu,  Fe11,  Fe111,  and  Mn11;  green 
with  Ni  and  Co;  grey-black  with  Hg1,  and  brick-red 
with  U02‘*.  With  Sn11  the  ppt.  is  white  in  neutral 
solution  and  yellow  in  acid  solution.  With  Mo04" 
in  neutral  solution  the  reagent  gives  a  yellow  ppt., 
but  this  turns  red  in  acid  solution  or  on  addition  of 
A1‘”,  and  becomes  brownish-rose  in  presence  of  Zn” 
or  Bi”’.  The  limits  of  sensitivity  of  the  method  for 
detection  of  these  metals  are  recorded.  In  absence 
of  other  metals  pptd.  by  (I),  Cu  and  Fe  can  be  deter¬ 
mined  by  pptn.  with  a  10: — 50%  excess  of  aq.  (I), 
the  ppt.  being  separated,  washed  with  dil.  aq.  (I), 
ignited,  and  weighed  as  CuO  or  Fe203.  Fe111  can  be 

separated  from  Cr  by  pptn.  with  aq.  (I)  from  a  solution 
0*05n.  in  HC1.  J.  W.  S. 

Determination  of  lead  in  steel.— See  B.,  1939,729- 

Iodometric  determination:  of  copper  in  nitric 
acid  solution.  S.  K.  Hagen  (Z.  anal.  Chem.,  1939, 
117,  26 — 30). — The  sample  containing  ~0*2  g.  of  Cu 
is  dissolved  in  10  c.c.  of  dil.  HN03  and  the  solution 
is  boiled  until  no  further  brown  fumes  arc  evolved. 
10  c.c.  of  diluent  solution  {Pb(N03)2  1*5  g.,  CO(NH2)2 
100  g.,  and  a  little  HN03  per  1.}  are  added  and  the 
solution  is  shaken  vigorously  and  cooled  to  room 
temp.  It  is  then  treated  with  10  c.c.  of  aq.  KCNS 
(10%)  and  10  c.c.  of  aq.  KI  (1%)  and  titrated 
immediately  with  0*lN-Na2S203.  J.  W.  S. 

Separation  and  determination  of  copper  and 
nickel  by  salicylaldoxime.  Effect  of  hydrogen- 
ion  concentration.  L.  P.  Bieleeld  and  D.  E~ 
Howe  (Ind.  Eng.  Chem.  [Anal.],  1939,  11,  251 — 
253). — The  effect  of  pR on  the  pptn.  of  Cu”  and  Ni** 
by  salicylaldoxime  (I)  has  been  investigated  for 
pure  solutions  and  for  mixtures  containing  Cu  %  Hi, 
and  Cu  -f-  Fe.  The  Cu~(I)  complex  starts  to  ppt. 
quantitatively  from  pure  solutions  at  pR  2*6,  and  the 
Ni  complex  at  7*0.  The  Ni  complex  starts  to  ppt. 
at  pn  3*3.  The  pK  range  of  separation  of  Cu  from  Ni 
is  2*6— 3*1.  Entrainment  of  the  Ni  complex  by  Cu 
is  very  small  at_pH  3*1,  even  with  a  ratio  of  Ni  :  Cu  = 
20:1.  Entrainment  of  the  Fe-(I)  complex  occurs 
over  a  wide  range  of  pn,  and  is  probably  not  due  solely 
to  adsorption.  The  amount  decreases  with  a  rise  in 
pn.  (I)  is  a  suitable  reagent  for  the  determination  of 
Cu  in  certain  alloys.  Determinations  of  Ni  by  means 
of  (I)  or  dimethylglyoxime  have  the  same  precision, 
but  the  former  reagent  affords  a  more  rapid  method 
and  gives  a  ppt.  that  is  easier  to  handle.  L.  S.  T. 

Reactions  of  aminophenols  with  copper  and 
iron. — See  A.,  1939,  II,  314. 

Colorimetric  determination  of  small  quantities 
of  copper  in  medicinal  preparations. — See  B., 
1939,  775. 
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Ceriometric  determination  of  copper  in  Paris- 
green  and  ores.— See  B.,  1939,  7G1. 

[Determination  of]  traces  of  copper  in  gasoline . 
—See  B.,  1939,  688. 


Tetraphenylarsonium  chloride  as  an  analytical 
reagent.  Determination  of  mercury,  tin, 
cadmium,  and  zinc.  H.  H.  Willard  and  G.  M. 
Smith  (Ind.  Eng.  Chem.  [Anal.],  1939,  11,  269 — 
274;  cf.  A.,  1939,  I,  336). — The  determination  of 
Hg  depends  on  the  reaction  2AsPh4’  +  HgCl4"  -> 
[AsPh4]2HgCl4,  which  is  white,  cryst.,  sol.  in  H20, 
but  insol.  in  aq.  NaCl.  Hg”  (0-5 — 100  mg.)  is  pptd. 
by  AsPh4Cl  (I)  in  30—120  ml.  of  1— 2*5M-NaCl, 
and  the  excess  of  (I)  titrated  potentiometrically  with 
I.  In  pure  solutions,  the  error  is  ~±0‘06  mg.  of 
Hg.  A  gravimetric  determination  is  not  possible 
as  no  suitable  wash-liquid  has  been  found.  Free 
acid  (0-2 — 1*0m.),  except  HN03,  does  not  interfere, 
but  MnCy,  Re04',  CIO/,  10/,  I',  Br',  F,  W04", 
Mo04",  Cr04",  CNS',  BF”,  Pt”“,  Sn””,  Zn”,  Cd”, 
TF”,  Au‘”,  and  ions  which  react  with  I'  or  I  must  be 
absent.  Interference  by  Cu",  Sn””,  Mn”,  Fe”\ 
and  Ti””  can  be  overcome  by  the  formation  of  suit¬ 
able  complexes.  Sn””  (0*80 — 84-0  mg.)  in  a  vol.  of 
30 — 120  ml.  can  be  determined  by  pptn.  as 
[AsPh4]2SnCl6  and  potentiometric  titration  of  the 
excess  of  reagent  with  I,  or  titration  of  the  dissolved 
ppt.  The  ppt.  should  be  formed  in  0*4 — 2-Om-HCI 
and  1*5— 3*0M-NaCl.  Fe”\  >25  mg.  of  Fe”,  Pt””, 
Au  ”,  Bi”\  Hg”,  Cd”,  Zn”,  Sb”\  Tl#”,  As*”,  U02”, 
F',  C204",  P04"',  OAc',  and  anions  pptd.  by  (I) 
must  be  absent.  The  error  is  >±0*06  mg.  of  Sn. 
Cd  and  Zn  can  be  determined  by  procedures  similar 
to  the  above.  The  ppts.  of  [AsPhJ2CdCl4  and 
[AsPh4]2ZnCl4  are  more  sol.  than  the  compounds 
formed  with  Hg”  and  Sn””.  Pptn.  should  be  effected 
in  30 — 3*oM-NaCl  and  >0*4m-HC1.  The  same 
interferences  occur  as  with  Hg  and  Sn,  and  Cu”,  Co”, 
Mn”,  and  Fe’”  interfere  more  seriously.  Interference 
by  small  [Sn””]  can  be  avoided  by  the  addition  of  tar¬ 
trate.  Data  showing  the  effects  of  different  ions  on 
these  determinations  are  recorded.  The  effects  of 
variation  in  the  conditions  of  pptn.  are  also  detailed. 

L.  S.  T. 


New  organic  qualitative  reagents.  J.  W. 
Smith  and  H.  E.  Rogers  (J.  Chem.  Educ.,  1939,  16, 
143 — 144). — The  colours  obtained  by  pptg.  Hg1,  Ag, 
Pb,  Sbm,  Sn11,  Ca,  Ba,  and  Sr  as  carbonate,  sulphate, 
or  hydroxide  in  presence  of  Bordeaux-red  (I),  brilliant- 
violet,  brilliant-yellow  (II),  brilliant-green,  phloxine, 
pyronin,  phenosafranine,  fluorescein,  alizarin-red  S, 
naphthol-yellow,  erythrosin,  ponceau  2R,  Bismarck- 
brown  B,  and  Hoffmann-violet  3R  are  recorded.  With 
(II)  Ag’  pptd.  as  Ag2S04  gives  a  characteristic,  orange- 
coloured  ppt.  With  (I),  Sb*”,  pptd.  by  aq.  NH3, 
gives  a  characteristic  pink  ppt.,  and  a  pink  solution 
with  0*001  g.  of  Sb  per  ml. ;  Sn”  gives  a  white  ppt. 
HC1  solutions  of  Sb’”  and  Sn””  have  no  effect  on 
the  colour  of  the  dye,  but  those  of  Sn”  discharge 
it  immediately.  Ca”,  pptd.  as  Ca(OH)2  in  presence 
of  (II),  gives  a  pink  ppt.,  whilst  Ba”  and  Sr”  give 
orange-coloured  ppts.  and  solutions.  L.  S.  T. 


Detection  and  determination  of  small  amounts 
of  cerium  with  ferrous  o-phenanthroline.  G. 
Charlot  (Bull.  Soc.  chim.,  1939,  [v],  6,  1126 — 
1127). — The  oxidation-reduction  indicator  solution  is 
prepared  by  dissolving  o-phenanthroline  (3  mols.) 
and  FeS04  (1  mol.)  in  H20  to  yield  a  solution  0*025m. 
in  (C12H8N2)3Fe’\  The  solid  under  test,  or  its  solu¬ 
tion  in  H2S04,  is  warmed  with  (NH4)2S04  and  Na 
bismuthate  (I)  until  gas  is  evolved  freely.  After 
filtering  a  drop  of  the  indicator  is  added.  In  absence 
of  Ce  the  solution  is  coloured  red,  but  in  its  presence 
it  turns  pale  blue.  Mn04',  Cr207",  and  V03'  also 
oxidise  the  indicator  and  interfere  with  the  test. 
CF,  if  present,  must  be  removed  by  boiling  with  an 
excess  of  (I).  The  test  permits  the  detection  of  0*2 — 
0*3  mg.  of  Ce  in  100  c.c.  of  solution.  Small  amounts 
of  Ce  can  be  determined  by  oxidation  to  CeIV  with  (I) 
and  titration  with  0*005M-indicator  solutions  until  a 
rose  colour  develops.  A  blank  test  should  be  made 
with  (I)  alone  to  confirm  its  purity.  J.  W.  S. 

Separation  and  determination  of  aluminium 
and  beryllium  using  tannin.  M.  L.  Nichols  and 
J.  M.  Schemtf  (Ind.  Eng.  Chem.  [Anal.],  1939,  11, 
278 — 280). — Investigation  of  the  effect  of  [NH40Ae] 
on  the  pptn.  of  A1  and  Be  hydroxides  shows  that  the 
addition  of  NH4OAc  raises  the  pptn.  pa  of  the  solution 
above  that  at  which  the  hydroxides  normally  start  to 
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ppt.  in  the  cold,  and  that  Be  probably  forms  a  more 
stable  complex  with  acetate  than  does  Al,  and  is  not 
so  readily  or  completely  hydrolysed.  The  addition 
of  tannin  (I)  to  these  solutions  followed  by  boiling 
gives  heavy  ppts.  with  Al  when  the  pK  is  >3*39,  and 
a  slight  opalescence  with  Be  at  pn  4*66,  which  increases 
as  the  pn  is  raised.  With  Bo,  the  formation  of  the 
(I)  complex  is  not  compatible  with  the  view  (A., 
1927,  846)  that  Be(OH)2  forms  a  sol.  complex  with 
NH4OAc  and  (I) ;  further,  freshly-pptd.  Be(OH)2  is 
not  dissolved  (loc.  ciL)  to  form  a  clear  solution  when 
treated  with  a  3%  solution  of  (I)  in  saturated  aq. 
NH4OAc.  Data  given  for  the  effect  of  pH,  (I)  concn., 
and  digestion  time  show  that  recovery  of  Al  is  com¬ 
plete  at  pa  4* 6 ±0*1,  with  a  (hot)  digestion  time  of 
<1  hr.  after  addition  of  (I),  that  the  amount  of  (I) 
should  be  <12 — 15  times  the  wt.  of  A1203,  and  that  the 
ppts.  dried  at  110°  do  not  suffer  a  const,  percentage 
loss  on  ignition  at  1200 — -1300°.  The  Be  ppt.  does 
not  require  digestion.  Details  for  the  separation  and 
determination  of  Al  and  Be  based  on  the  above 
findings  are  given,  and  test  data  recorded.  Contrary 
to  the  statement  of  Moser  et  al.  (loc.  cit.),  the  presence 
of  CF  does  not  prevent  the  separation  of  Al  from  Be 
by  this  method.  L.  S.  T. 

Colorimetric  determination  of  manganese 
with  periodate.  J.  P.  Mehlig  (Ind.  Eng.  Chem. 
[Anal.],  1939,  11,  274— 277).— Spec  trophotometric 
investigation  shows  that  this  method  (A.,  1918,  ii, 
84)  is  satisfactory  with  few  limitations.  H2S04, 
HN03,  or  H3P04  may  be  present  in  widely  varying 
concns.,  and  a  large  excess  of  periodate  may  be  used. 
Beer’s  law  is  obeyed,  and  the  colour  is  stable  in  diffused 
light  for  <2  months.  Of  the  56  ions  the  effect  of 
which  has  been  studied,  only  a  few  which  are  coloured 
interfere  seriously  with  the  determination.  When 
Ba”,  Pb”,  Ca”,  or  Sr”  is  present,  H3P04  should  replace 
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H2S04.  The  colour  due  to  Fe“*  is  satisfactorily 
removed  by  H3P04.  Bi  and  Sn11  should  be  removed 
owing  to  the  insolubility  of  their  periodates  in  solu¬ 
tions  of  high  acid  concn.  .  L.  S.  T. 

Oxidation-reduction  indicators,  G.  C harlot 
(Bull.  Soc.  chim.,  1939,  [v],  6,  970— 977).— Fe*‘ 
dimethylglyoxime  is  a  reversible  and  very  sensitive 
oxidation-reduction  indicator,  which  can  be  used  with 
advantage  in  ammoniacal  solution.  At  9*4  the 
change  occurs  at  -|-0-025v.,  this  val.  being  influenced 
to  only  a  negligible  extent  by  the  concn.  of  reactants. 
The  colour  change  depends  on  the  fact  that  the  Fe11 
complex  is  so  unstable  that  it  is  oxidised  at  the  same 
potential  as  Fe**  ions ;  no  oxidation  of  the  dimethyl- 
glyoximo  itself  occurs.  Sulphosalicylic  acid,  pyro- 
catechol,  8-hydroxyquinoline,  and  pyramidone  all 
give  coloured  products  with  Fe*“,  which  can  act  as 
oxidation-reduction  indicators  in  acid  solution  owing 
to  reduction  of  Fe111  to  Fe11,  but  the  colours  produced 
by  interaction  of  Fe**#  with  thioglycollie  acid  and 
CH2!N-OH  in  alkaline  solution  are  discharged  irrever¬ 
sibly  on  reduction,  owing  to  decomp,  of  the  org. 
compounds.  J.  W.  S. 

Titrations  with  a  tellurium  electrode.  S.  De 
Brouwer  (Bull.  Soc.  chim.  Belg.,  1939,  48,  158 — 
163). — A  To  electrode  the  surface  of  which  has  been 
freed  from  grease  and  lightly  rubbed  with  emery 
gives  good  results  in  the  titration  of  mild  oxidising 
agents  such  as  Cr04"  and  OCT  provided  adequate  time 
is  allowed  for  the  attainment  of  equilibrium.  Addi¬ 
tion  of  Te02  and  a  stream  of  C02-free  air  during  the 
titration  are  unnecessary.  F.  H. 

Control  of  the  cyanogen  bands  of  the  graphite 
arc,  when  determining  chromium  spectro- 
graphically  in  plant  material. — See  A.,  1939, 
m,  804. 

Gravimetric  determination  of  molybdenum 
as  molybdenum  trioxide.  M.  Straumanis  and 
B.  Ogrins  (Z.  anal.  Chem.,  1939,  117,  30 — 47). — 
Incomplete  pptn.  of  H20-sol.  molybdates  by  H2S 
is  duo  to  formation  of  Mo -blue  and  of  sulphomolyb- 
dates  and  to  the  solubility  of  MoS3  in  acids.  Pptn.  is 
most  complete  when  the  molybdate  concn.  is  >30  mg. 
per  100  c.c.  and  the  acid  concn.  0-02 — 0*1n.  As04"', 
P04"',  and  strong  oxidising  agents  must  be  absent. 
H2S  is  passed  briskly  through  the  cold  solution  for 
5 — 10  min.,  after  which  the  solution  is  boiled  for  10 
min.  with  the  H2S  still  passing,  cooled,  and  filtered. 
The  ppt.  is  heated  gently  at  first  and  finally  ignited 
at  500°  for  15  min.  and  weighed  as  Mo03.  Under 
these  conditions  the  results  are  onlv  ~0*5%  too  low'. 

J.  W.  S. 

Potentiometric  determination  of  molybdenum 
in  ferromolybdenum. — See  B.,  1939,  729. 

Rapid  quantitative  spectrum  analysis  of  ores, 
particularly  for  determination  of  tin. — See  B., 
1939,731. 

Photometric  determination  of  vanadium  in 
steel.— See  B.,  1939,  729. 

Determination  of  antimony  in  ores  and 
concentration  products. —  See  B.,  1939,  731. 


.  Volumetric  semi-micro-determination  of  anti¬ 
mony  in  white  metals. — See  B.,  1939,  731. 

Separation  of  tantalum  and  niobium.  H. 
Wertz  (Z.  anal.  Chem.,  1939,  117,  6 — 9).— The  mix¬ 
ture  of  Ta205  and  Nb205  (~0-8  g.)  is  weighed  into  a 
porcelain  crucible  and  fused  with  KHS04  ( — 10  g.). 
The  product  is  dissolved  in  warm  5%  (NH4)2C204 
(~100  c.c.)  and  the  solution  is  diluted  to  400  c.c. 
A  fewr  drops  of  bromophenol-blue  solution  and  1 — 2 
c.c.  of  cone.  H2S04  are  added,  and  after  boiling  dil.  aq. 
NH3  is  added  slowly  until  the  colour  becomes  dis¬ 
tinctly  purple.  The  Ta  and  Ti,  together  with  a 
small  amount  of  Nb,  are  then  pptd.  by  addition  of 
2%  aq.  tannin,  to  winch  10  g.  of  NH4C1  has  been 
added.  The  mixture  is  boiled  for  20 — 30  min.,  the 
vol.  being  maintained  at  400  c.c.,  after  which  the  ppt. 
is  collected,  washed  with  hot  2%  NH4C1,  and  ignited. 
The  Nb  pptd.  with  the  Ta  is  determined  by  reduction 
with  amalgamated  Zn,  followed  b}r  titration  with 
KMn04,  either  after  addition  of  Fe2(S04)3  or  in  an 
atm.  of  C02,  and  is  deducted  from  the  total  w't.  of 
residue.  The  removal  of  most  of  the  Nb  by  the 
tannin  separation  minimises  error  owing  to  in¬ 
accuracies  in  the  titration  of  this  element.  Provided 
that  the  pn  is  correctly  adjusted  before  pptn.  only 
0-01  g.  of  Nb205  is  pptd.  If  Ti  is  present  or  is  added 
to  facilitate  tho  titration  its  oxidation  from  Ti111 
to  TiIV  must  be  allowed  for.  J.  W.  S. 

Determination  of  gold  in  cyanide  plating 
solutions. — See  B.,  1939,  736. 

Development  and  problems  in  liquid  thermo¬ 
metry.  W.  Grundmann  (Glas  u.  Appar.,  1936, 
17,  137—139,  147—148,  159—160,  169—171,  179 — 
180 ;  Chem.  Zentr.,  1936,  ii,  4239 ;  cf.  A.,  1938,  I, 
476). — Tho  choice  of  a  dye  for  colourless  liquids,  and 
difficulties  duo  to  changes  in  the  glass,  are  reviewed. 
The  Six  thermometer  and  the  properties  of  the 
creosote  oil  used  in  its  construction  are  studied  in 
detail.  Pure  Hg  can  be  supercooled  2*5—3°  or  more 
in  a  Six  thermometer.  A.  J.  E.  W. 

Thermo-regulator  and  relay  assembly.  D. 
Greiff  (Science,  1939,  89,  468). — An  arrangement 
giving  a  temp,  control  varying  <  ±0*05°  over  a  con¬ 
tinuous  run  of  3  months  is  described.  L.  S.  T. 

Comparative  investigation  of  the  usual  and 
the  adiabatic  methods  of  determining  the  heat 
capacity  of  solids  at  low  temperatures.  N. 
Feodosiev  (J.  Phys.  Chem.  Russ.,  1938,  12,  291 — 
307). — Adiabatic  and  non-adiabatic  measurements  of 
the  cp  of  an  empty  calorimeter  agree,  but  cp  of  KC1 
appears  smaller  in  the  adiabatic  method.  This  is 
presumably  duo  to  the  slowT  reaching  of  the  temp, 
equilibrium  in  the  badly  conducting  KC1,  which 
impairs  the  non-adiabatic  method.  Vais,  are  recorded 
for  cp  of  KC1  between  —  190°  and  25°.  J.  J.  B. 

High-temperature  vacuum  calorimeter  of  the 
copper  block  type.  L.  G.  Carpenter  and  A.  R. 
Bryant  (J.  Sci.  Instr.,  1939,  16,  183 — 192). — A 
precision  calorimeter  in  which  the  Cu  block  may  be  at 
any  temp.  >500°  and  the  specimen  at  any  temp. 
>1000°  is  described.  The  whole  apparatus  is 
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enclosed  in  an  evacuated  vessel.  Random  errors  in 
the  determination  of  the  sp.  heat  are  >0*3%. 

D.  F.  R. 

Micro-apparatus  for  temperature-time  curves, 
and  a  high-temperature  thermostat.  W.  E.  L. 
Brow  (J.  Sci.  Instr.,  1939,  16,  195— 199).— The 
thermopile  consists  of.  8  differential  Pt-(Pt-13% 
Rh)  thermocouples,  one  set  of  junctions  being  in 
contact  with  0T  g.  of  alloy  in  a  Si02  tube.  It  is 
enclosed  in  a  thermostatic  furnace,  the  windings  of 
which  form  a  resistance  thermometer  circuit. 

D.  F.  R. 

Registering  microphotometer.  C.  S.  Beals 
(Month.  Not.  Roy.  Astr.  Soc,,  1936,  96,  730 — 
736;  Chem.  Zentr.,  1936,  ii,  4145). — Simultaneous 
recording  of  the  unknown  and  two  comparison 
spectra  is  effected  with  three  independent  photo-cell- 
galvanometer  systems.  A.  J.  E.  W. 

Devices  for  visual  comparison  of  spectro¬ 
grams.  G.  E.  Dams  (Science,  1939,  89,  229 — 230). 

L.  S.  T.  ^ 

Refraction  method  for  obtaining  photographic 
records  of  concentration  gradients.  K.  J.  I. 
Andersson  (Nature,  1939,  143,  720 — 721): — A 

method  for  obtaining  photographic  records  of  n 
gradients  in  a  column  of  solution,  e.g .,  in  a  centrifuge 
cell,  is  described  and  compared  with  Philpot’s  method 
(A.,  1938,  I,  215).  L.  S.  T. 

Direct  determination  of  crystal  structure  from 
Y-ray  data.  M.  Avrami  (Z.  Krist.,  1939,  100, 
381 — 393;  cf.  A.,  1938,  I,  559). — A  detailed  mathe¬ 
matical  account  of  work  reported.  In  the  procedure, 
designed  to  obviate  phase  difficulties  of  the  "  trial  and 
fluke  ”  method  in  crystal  analysis,  the  experimental 
relations  of  at.  scattering  factors  are  applied  to  obtain 
a  simplified  system  of  equations,  procedures  for 
solving  which  are  indicated.  The  method,  illustrated 
from  the  known  KH2P04  structure,  has  advantages 
over  that  of  Patterson  (A.,  1935,  1193).  I.  McA. 

Magnetic  electron  microscope  of  high  resolving 
power.  A.  Prebus  and  J.  Hillier  (Canad.  J.  Res., 
1939,  17,  A,  49 — 63). — The  development  of  the 
electron  ultramicroscope,  its  resolving  power,  and  its 
applications  are  discussed.  An  instrument  capable  of 
resolution  to  200  a.  is  described.  J.  W.  S. 

Effect  of  chromatic  error  on  the  electron- 
microscope  image.  J.  Hillier  (Canad.  J.  Res., 
1939, 17,  A,  64 — 69). — By  photo -micrometer  methods 
it  has  been  shown  that,  owing  to  chromatic  error,  the 
intensity-distribution  in  the  image  of  the  edge  of  a 
diatom  obtained  with  an  electron  ultramicroscope 
has  a  max.  just  outside  and  a  min.  just  inside  the  image 
of  the  edge  of  the  absorbing  object.  It  is  suggested 
that  the  intensity-distribution  curve  can  be  used  in 
physical  analysis.  J.  W.  S. 

Semi-automatic,  multiple,  electrometric 
titration  apparatus.  M.  E.  Stansby  and  G.  A. 
Fitzgerald  (Ind.  Eng.  Chem.  [Anal.],  1939,  11, 
290 — 293). — An  arrangement  by  means  of  which  10 
electrometric  titrations  can  be  carried  out 
simultaneously  by  one  operator  within  a  time  little  > 
that  required  for  a  single  titration  is  described.  The 
burettes  are  controlled  by  solenoids,  and  the  progress 


of  titration  is  followed  by  a  series  of  coloured  lights 
on  a  control  panel.  The  apparatus  is  designed 
primarily  for  fish-freshness  titrations,  but  can  be  used 
for  a  wide  range  of  potentiometric  work.  L.  S.  T. 

Low-resistance  glass  electrode.  W.  C.  Johnson 
(Chem.  and  Ind.,  1939,  573 — 574).— The  electrode 
consists  of  a  bundle  of  glass  tubes  (diameter  mm., 
thickness  0*05- — 0T  mm.)  sealed  at  one  end,  and 
cemented  together  near  their  open  ends.  The  bundle 
is  sealed  into  a  glass  adaptor.  Low  resistance  is  thus 
achieved  by  increasing  the  glass  surface.  A 
convenient  form  of  Hg2Cl2  half  element  for  use  with 
this  and  other  glass  electrodes  is  described.  L.  S.  T. 

Scientific  foundations  of  polarography.  M.  vox 
Stackelberg  (Z.  Elektrochem.,  1939,  45,  466 — 
491). — A  comprehensive  account  of  the  electro¬ 
chemical  principles  affecting  the  dropping  Hg  electrode 
and  its  numerous  applications  as  an  analytical  method. 

J.  A.  K. 

Potentiometer  for  measuring  voltages  of  10 
microvolts  to  an  accuracy  of  0  01  microvolt. 
R.  P.  Teele  and  S.  Schuhmann  (J.  Res.  Nat.  Bur. 
Stand.,  1939,  22,  431 — 439). — Special  arrangements 
for  eliminating  extraneous  thermal  p.d.  are  described. 

F.  J.  G. 

Wilson  cloud  chamber  with  several  expansions 
per  second.  H.  Brinkman  (Physica,  1939,  6, 
519 — 528). — The  gas  in  a  disc-shaped  chamber  is 
alternately  compressed  and  expanded  by  a  piston  at 
0*7 — 20  cycles  per  sec.,  non-turbulent  radial  motion 
being  secured  by  means  of  a  baffle  plate.  During 
each  compression  the  ions  are  removed  by  an  electric 
field.  L.  J.  J. 

Cathode-ray  tube  unit.  Anon.  (J.  Sci.  Instr., 
1939,  16,  199 — 200). — The  unit  has  a  deflexion 
sensitivity  of  0T8  mm.  per  v.  for  the  a;-plates  and 
0-28  mm.  per  v.  for  the  y-plates  and  is  suitable  for  use 
at  all  frequencies  up  to  those  corresponding  with 
ultra-short  radio  waves.  D.  F.  R. 

Chemical  studies  by  means  of  molecular 
beams.  VII.  Measurement  of  atomic  beams  of 
potassium  by  means  of  an  incandescent  tungsten 
surface.  I.  K.  Kodera  (Bull.  Chem.  Soc.  Japan, 
1939,  14,  114— 121).— Taylor’s  method  (A.,  1929, 
1212)  has  been  adapted  by  using  a  narrow  ribbon  of 
W  instead  of  wire.  The  ions  are  ejected  by  electrical 
flashing  and  measured  by  a  ballistic  galvanometer. 
The  efficiency  of  the  method  has  been  studied. 

T.  H.G. 

Accurate  pipette  calibrator  and  micro- 
aspirator.  E.  E.  Osgood,  A.  H.  Osgood,  and  E.  S. 
West  (Amer.  J.  clin.  Path.,  Tech.  Suppl.,  1939,  3, 
128—133).  C.  J.  C.  B. 

Glass  helices  for  packing  laboratory  fraction¬ 
ating  columns.  R.  W.  Price  and  W.  C.  McDermott 
(Ind.  Eng.  Chem.  [Anal.],  1939,  11,  289 — 290). — 
Apparatus  and  method  for  making  uniform  spirals 
up  to  35  cm.  long  from  Pyrex  glass  rod  .are  described. 

L.  S.  T. 

Laboratory  columns  for  close  fractionation. 
Conical  type  of  Stedman  packing.  L.  B.  Bragg 
(Ind.  Eng.  Chem.  [Anal.],  1939,  11,  283—287).— 
Further  developments  of  the  Stedman  type  of  packing 
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in  three  sizes  are  described.  Efficiency  test-data 
for  a  mixture  of  C6H6  and  C2H4C12  are  recorded. 
Efficiency  is  highest  at  low  rates  of  distillation;  a 
max.  is  reached  at  a  point  below  which  efficiency 
decreases  rapidly  with  further  reduction  in  the  rate. 

L.  S.  T. 

Determination  of  interfacial  tension  by 
measurement  of  equilibrium  rotation  surfaces. 
H.  Flood  and  H.  Wergeland  (Kong.  Norske 
Vidensk.  Selsk.  Forh.,  1936,  8,  125 — 127 ;  Chem. 
Zcntr.,  1936,  ii,  4101). — The  interfacial  tension  is 
deduced  from  the  form  of  a  drop  of  liquid  in  a 
horizontal  tube  full  of  the  second  liquid,  and  in  rapid 
rotation  about  its  axis.  A.  J.  E.  W. 

Gasoline-torch  laboratory  burner.  J.  J.  Lynch 
(Science,  1939,  89,  230).  L.  S.  T. 

Anti-foaming  devices.  R.  Schnurmann  (Ind. 
Eng.  Chem.  [Anal],  1939,  11,  287— 288).— Of  two 
methods  of  destroying  the  large  bubbles  on  the 
liquid  surface,  one  applies  an  intermittent  electric 
spark  over  the  bubbles,  and  the  other  a  weak  jet  of 
air  or  other  gas  across  the  mouth  of  the  flask  containing 
the  foaming  liquid.  (Cf.  B.,  1939,  789.)  L.  S.  T. 

Mechanical  stirrer.  C.  F.  Krewson  (J.  Chem. 
Educ.,  1939,  16,  13S— 139).  L.  S.  T. 

Simple  vibrator.  J.  F.  Vincent  and  M.  M. 
Spruiell  (Ind.  Eng.  Chem.  [Anal.],  1939,  11,  247).— 
A  rotating  glass  stirrer  with  a  rubber-covered 
projection  is  set  at  an  angle  and  strikes  the  lower  end 
of  one  of  a  series  of  absorption  tubes.  L.  S.  T. 

Apparatus  for  ultrafiltration.  A.  Baudouin 
and  J.  Lewin  (Compt.  rend.  Soc.  Biol.,  1939,  130, 
599 — 602). — -The  apparatus,  which  may  be  sterilised 
and  used  at  various  temp.,  consists  of  a  porous  glass 
disc  which  supports  the  collodion  membrane,  the 
filtration  being  conducted  under  pressure. 

H.  G.  R. 

Liquid-flow  regulator  and  its  application  to  a 
constant-rate  gas  sampler.  J.  R.  C.  Duke  (J.S.C.I., 
1939,  58,  231 — 232). — A  liquid-flow  regulator  which 
operates  on  the  principle  of  the  Edwards  gas-regulat¬ 
ing  bottle  has  been  devised.  Small  errors,  due  to 


displacement  of  Hg,  have  been  eliminated  by  the 
insertion  of  a  sintered-glass  diaphragm  which  is  per¬ 
meable  to  H20  but  not  to  Hg.  The  regulator  has 
been  used  in  the  construction  of  a  const. -rate  gas 
sampler. 

Generator  for  air-free  carbon  dioxide  (or 
hydrogen).  S.  H.  Tucker  (Analyst,  1939,  64, 
410 — 415). — The  construction  of  the  apparatus,  the 
prep,  of  air-free  reagents,  and  the  manipulation  and 
testing  of  the  generator  are  described.  E.  C.  S. 

Technique  of  working  with  liquefied  gases. 

V.  A.  Pleskov  (J.  Phys.  Chem.  Russ.,  1938, 12,  255 — * 

258). — (1)  A  const,  level  for  liquid  NH3  in  a  cryostat 
may  be  secured  by  placing  electrodes  below  and  just 
above  the  surface ;  when  the  current  between  these 
electrodes  is  interrupted  another  current  which  causes 
an  addition  of  NH3  is  switched  on.  (2)  A  good  filling 
for  U -tubes  for  drying  NH3  etc.  is  obtained  b}r  wetting 
glass  splinters  with  a  solution  of  K  in  NH3  and  boiling 
off  NH3.  (3)  An  extraction  apparatus  for  liquid 
NH3  is  described..  J.  J.  B. 

Simple  apparatus  for  demonstrating  Boyle’s 
law.  E.  E.  Hays  and  R.  G.  Gustavson  (J.  Chem. 
Educ.,  1939,  16,  115).  L.  S.  T. 

Apparatus  for  holding  funnels  while  filtering 
into  beakers.  E.  Swift,  jun.  (J.  Chem.  Educ., 
1939,  16,  120). — A  small  glass  or  metal  hook  bent  to 
fit  over  the  rim  of  a  beaker  holds  the  funnel  securely 
against  the  side  of  the  beaker.  L.  S.  T. 

Uni-directional  source  of  ultrasonic  waves. 
J.  Gruetzmacher  (Z.  tech.  Physik,  1936,  17,  166— 
167 ;  Chem.  Zentr.,  1936,  ii,  932). — Internal  reflexion 
of  waves  on  one  face  of  the  piezo-electric  crystal  is 
effected  by  attaching  an  air  reservoir;  the  available 
energy  is  thus  cone,  in  one  direction  through  the  liquid 
medium.  A.  J.  E.  W. 

41  Coleum  Philosophorum  ”  of  Philipp  Ulstad. 

E.  R.  Atkinson  and  A.  H.  Hughes  (J.  Chem.  Educ., 
1939,  16,  103— 107).— Historical.  L.  S.  T. 

Methods  of  fire-making  used  by  early  man. 

W.  N.  Watson  (J.  Chem.  Educ.,  1939,  16,  107 ;  cf. 

A.,  1939,  I,  225). — A  correction.  L.  S.  T. 
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Ocean  water  from  various  parts  of  the  world. 
T.  Nishikawa,  T.  Okuno,  M.  Maeda,  and  Y.  Ogata 
(J.  Soc.  Chem.  Ind.  Japan,  1939,  42,  71 — *72  b). — 
Analyses  of  sea-H20  taken  at  different  places  and 
seasons  are  presented.  Although  the  total  concn. 
of  salt  is  variable  the  proportions  of  the  constituents 
are  substantially  const.  W.  A.  R. 

Occurrence  of  boron  in  salt  lakes  of  Aral- 
Kaspian  region.  I.  B.  Feigelson,  M.  G.  Val- 
jaschko,  and  A.  G.  Bergman  (Compt.  rend.  Acad. 
Sci.  U.R.S.S.,  1939,  22,  244 — 247). — Data  showing  the 
B  content  of  64  lakes  are  tabulated.  L.  S.  T. 

Metamorphism  of  the  subterranean  waters  of 
L^vshino.  A.  M.  Kuznetzov  (Compt.  rend.  Acad. 
Sci.  U.R.S.S.,  1939,  22,  24S — 253). — Waters  differing 


in  composition  and  mineralisation  have  been  found 
at  the  same  level.  Waters  of  the  same  type  also  occur 
in  rocks  lithologically  different.  At  a  depth  of  40 — 
50  m.,  CaCl2  and  Mg  brines  with  a  high  content  of 
K,  Br,  and  I  are  also  found.  The  waters  are  classified 
into  (i)  Ca(HC03)2  waters  with  mineralisation  up  to 
0*5  g.,  (ii)  CaS04  waters,  0*5 — 5-0  g.,  (iii)  Na2S04 
waters,  5*0 — 25*0  g.,  and  (iv)  chloride  waters  with 
mineralisation  >25  g.  per  1.  Waters  of  lower  zones 
contain  H2S  >0*3400  g.  per  1.  The  temp,  of  the  waters 
varies  from  2°  to  6°.  Chemical  analyses  are  recorded. 
Changes  in  composition  in  the  solutions  as  dependent 
on  mineralisation  are  discussed.  L.  S.  T. 

Spectroscopic  character  of  the  thermae  of  the 
Transilian  Alatau  (Tyan-Shan).  I.  P.  Kovo- 
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chatski  and  S.  K.  Kalinin  (Compt.  rend.  Acad.  Sci. 
U.R.S.S.,  1939,  22,  323 — 324). — Qual.  analyses  have 
been  made  of  the  d^  residues  of  16  springs  of  the 
Alma-arasan,  Talgar,  and  Gorelnik  groups.  All 
contain  Mo,  which  is  also  found  in  local  minerals.  The 
following  elements  have  been  recognised  :  Cu  almost 
always ;  B,  Fe,  Al,  Li,  and  Sr  frequently ;  Pb  and  Zn 
occasionally.  Ni  is  characteristic  of  the  Talgar  group. 

T.  H.  G. 

The  Salinas  grandes  of  Cordoba  province 
[Argentina],  R.  Rigal  (Bol.  Acad.  Nae.  Cienc., 
1938,  34,  142 — 182). — A  no.  of  specimens  of  the  con¬ 
tents  of  salt  lakes  and  doposits  in  the  region  have 
been  analysed.  The  NaCl  content  varies  from *90 *76 
to  99-70%,  and  is  accompanied  by  CaS04  and  Na2S04. 
Analyses  of  samples  of  salt  from  other  Argentine, 
British,  German,  and  Spanish  sources  are  recorded. 

F.  R.  G. 

Garnet  crystals  from  California.  J.  Murdoch 
(J.  Geol.,  1939,  47,  189 — 197). — Numerous  large  and 
well -developed  crystals  of  almandite  garnet  occur  in 
diorite  boulders  at  the  San  Joaquin  Valley,  Cal. 
They  are  characterised  by  inclusions  of  felspar 
identical  with  that  in  the  surrounding  rock.  They 
are  either  phenocrysts  or  were  formed  by  replace¬ 
ment  of  the  diorite  shortly  after  its  intrusion  into  a 
series  of  metamorphosed  sediments.  L.  S.  T. 

Gold,  pyrite,  and  carbon  in  the  Rand  banket. 
M.  S.  Fisher  (Bull.  Inst.  Min.  Met.,  1939,  No.  414, 
36  pp.). — On  the  basis  of  microscopical  examination 
of  sections  of  the  Rand  banket  the  manner  of  occur¬ 
rence  of  the  Au,  C,  pyrite  and  other  sulphides  is 
discussed;  all  appear  to  have  been  deposited  from 
solution  in  a  definite  order.  It  is  concluded  that  the 
conglomerates  have  been  subjected  to  extensive 
hydrothermal  action  which  has  brought  about 
various  changes  in  the  rocks  and  the  minerals,  and 
that  the  bulk  of  the  Au  was  deposited  at  a  late  stage 
in  these  changes.  Microscopical  evidence  is  in  accord¬ 
ance  with  the  view  that  the  Au  was  introduced 
hydrothermally,  but  it  can  also  be  reconciled  fairly 
well  with  the  assumptions  of  the  modified  placer 
theory  which  appears  to  account  best  for  the  geo¬ 
logical  data.  A.  R.  P. 

Synthesis  of  anorthite  by  pneumatolysis  using 
shattering  explosives.  A.  Michel-Levy  and  J. 
Wyart  (Compt.  rend.,  1939,  208,  1030 — 1033 ; 
cf.  A.,  1939,  I,  287). — Anorthite  has  been  synthesised 
by  detonation  of  a  mixture  of  hexogen  (1*5),  Si02 
(0*12),  A1203  (0*05),  and  CaC03  (0-08  g.),  followed  by 
annealing  at  510 — 560°  for  4—7  days.  Two  speci¬ 
mens  are  illustrated  and  described,  the  effect  of  longer 
annealing  at  higher  temp,  being  studied. 

A.  J.  E.  W. 

Synthesis  of  quartz  by  pneumatolysis. — See  A., 
1939,1,427. 

Schluckenau  nickel-copper  ore.  V.  Pfus- 
toupil  (Chein.  Obzor,  1936,  11,  42 — 46;  Chem. 
Zentr.,  1936,  ii,  2875). — The  ore  (Ni  0*4 — 2*5,  Cu 
0*7 — 3*66%)  is  a  diabase  with  included  pyrrhotine, 
and  can  be  worked  up  by  flotation.  A.  J.  E.  W. 

Volcanic  rocks  from  Turkana,  Kenya  Colony  : 
their  field  occurrence.  W.  C.  Smith  (Quart.  J. 
Geol.  Soc.,  1938,  94,  507 — 553). — The  rocks  described 


include  rhyolites,  trachytes,  phonolites,  tephrites, 
trachybasalts,  basalts,  basanites,  and  nephelinites. 
Five  chemical  analyses  [M.  H.  Hey]  of -basalt  lavas 
and  lapilli  from  the  Teleki  and  Likaiyu  volcanoes  are 
recorded.  L.  S.  T. 

Hmenite-haematite-magnetite  relations  in 
some  emery  ores.  J.  M.  Bray  (Amer.  Min.,  1939, 
24,  162 — 170). — Ores  from  Naxos,  Greece,  from  Whit¬ 
tles,  Virginia,  from  Chester,  Mass.,  from  Macon  Co., 
N.  Carolina,  and  from  Peekshill,  N.Y.,  are  described. 
The  chief  method  of  occurrence  of  haematite  (I)  and 
ilmenite  (II)  is  in  the  form  of  unique  exsolution  inter¬ 
growths,  indicating  unusual  conditions  of  crystallis¬ 
ation.  (II)  exsolves  from  (I)  to  sharp  magnetite 
(III)— (I)  boundaries,  shoving  that  (I)  is  primary  and 
not  a  later  replacement  product  of  (III).  Exsolution 
of  (I)  from  corundum  is  also  well-defined.  The 
original  solid  solution  varied  in  composition  from 
dominant  (I)  to  dominant  (II).  L.  S.  T. 

Rutile  in  the  Dogger  [of  N.-E.  Yorkshire]. 

R.  II.  Rastall  (Geol.  Mag.,  1939,  76,  109—115; 
cf.  A.,  1939,  I,  109). — The  many  different  varieties 
of  rutile  (I),  which  show  a  wide  range  of  colour 
including  green,  are  described.  Unlike  the  brookite 
and  anatase,  the  (I)  is  never  authigenic.  L.  S.  T. 

Chemical  and  mineralogical  study  of  a  new 
titanium  mineral  from  Nellore  District.  N. 
Jayaraman  and  K.  R.  Krishnaswami  (Quart.  J. 
Geol.  Soc.,  India,  1938,  10,  97 — 108). — The  magnetic 
black  inclusions  (photomicrographs  reproduced)  in  the 
garnets  of  the  schist  complex  of  Nellore  (cf.  A.,  1937, 
I,  270)  consist  of  a  mineral  containing  Si0o  0*12, 
Ti02  65*90,  FeO  18-88,  Fe203  15*27,  total  100*17%; 
it  is  probably  a  member  of  the  system  FeTi03-Ti02- 
Fe304.  The  mineral  is  sol.  in  cold,  cone.  HC1. 

L.  S.  T.  . 

Petrography  of  some  S.  Victoria  Land  rocks. 
D.  Stewart,  jun.  (Amer. 'Min.,  1939,  24,  155 — 161). — 
The  mineralogical  compositions  of  numerous  rocks 
from  S.  Victoria  Land,  Antarctica,  are  tabulated  and 
discussed.  The  15  intrusive  rocks  vary  in  com¬ 
position  from  kalialaskite  to  meladiorite.  Small 
quantities  of  cassiterite  in  a  kalialaskite  provide  an 
uncommon  feature.  L.  S.  T. 

Germanium,  gallium,  and  indium  in  Sar¬ 
dinian  blendes.  S.  C.  L.  Cambi  and  L.  Malatesta 
(Rend.  1st.  Lomb.  Sci.  Lett.,  1936,  [ii],  69,  369 — 
374;  Chem.  Zentr.,  1936,  ii,  3645). — Montevecchio 
Zn  blendes  contain  In  0*007 — 0*012  (0*035 — 0*08), 
Ge  0*009—0*016  (0*03—0*06),  and  Ga  0*015—0*03 
(0*07 — 0*15%).  Electrolytic  residues  gave  the  con¬ 
tents  in  parentheses.  A.  J.  E.  W. 

Arrangement  of  atoms  in  laur ionite,  PbOHCl. 

S.  Goldsztaub  (Compt.  rend.,  1939,  208,  1234 — 
1236;  cf.  A.,  1937,  I,  334). — The  co-ordinates  of  Pb 
(0*21,  0*088,  0*25),  Cl  (0*46,  -0*174,  0*25),  and  OH 
(  —  0*16,  0*088,  0*25)  are  derived,  using  data  from  a 
Fourier  analysis  along  the  [010]  axis.  .The  structure 
consists  of  d(PbOH)2Cl  layers  parallel  tp  the  gl 
(010)  cleavage ;  each  Pb  atom  is  surrounded  by  three 
Cl  atoms  (distances  3*13,  3*15)  and  three  OH  groups 
(2*64,  2*66  a.),  the  nearest  Cl  atom  in  the  neighbouring 
layer  being  at  a  distance  of  3*52  A.  A.  J.  E.  W. 
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Density  of  the  pure  potash-felspar  constituent 
in  microcline,  and  its  general  chemical  com¬ 
position,  E.  Rottenbach  (Zentr.  Min.,  A,  1936, 
23 — 239;  Cliem.  Zentr.,  1936,  ii,  3894). — Microcline 
has  d  2*557(9) ;  it  is  an  alkali  felspar,  but  not  a  pure 
potash  felspar.  A.  J.  E.  W. 

X-Ray  examination  of  some  potash-soda- 
felspars.  S.  H.  Chao,  D.  L.  Smare,  and  W.  H. 
Taylor  (Min.  Mag.,  1939,  25,  338— 350).— The 
samples  of  microperthic  felspars  previously  ex¬ 
amined  chemically,  optically,  and  thermally  (A., 
1937,  I,  269;  1938,  I,  542)  have  beon  examined  by 
X-ray  methods.  In  their  normal  state,  when  showing 
the  microperthic  structure  with  a  schiller  reflexion, 
they  consist  of  two  closely  related  materials,  one  of 
potash-felspar  being  monoclinic,  and  the  other  of 
most  of  the  soda-felspar  being  triclinic  but  different 
from  ordinary  albite.  The  heat-treated  specimens 
show  only  a  single  structure.  The  cell  dimensions 
vary  with  the  amount  of  soda-felspar  present. 

L.  J.  S. 

Existence  of  a  monoclinic  soda-felspar.  T.  Ito 
(Z.  Krist.,  1938,  100,  297—307;  cf.  A.,  1937,  I,  383). 
— Analysis  of  oscillation,  Sauter,  and  Weissenberg 
X-radiograms  for  moonstone  from  Korea  refutes 
views  that  it  is  a  submicroscopically  twinned  triclinic 
felspar  or  an  intergrowth  of  triclinic  albito  with  mono¬ 
clinic  orthoclase.  It  consists  of  sanidine  submicro¬ 
scopically  intergrown  with  an  isomorphous  Na  mono¬ 
clinic  felspar  of  which  the  cell  elements  (a  7*94,  6 
12-90,  c  7-12  a.,  p  116°)  account  for  the  confusion  with 
albite.  I.  Me  A. 

Blue  fluorescence  of  natural  silicates  in  the 
ultra-violet,  and  experiments  with  synthetic 
silicate  melts  containing  bivalent  europium. 
H.  Haberlandt  and  A.  Kohler  (Naturwiss.,  1939, 
27,  275). — Potash-felspar,  potash-soda-felspar,  and 
datolite  (KCaBSi05)  give  a  blue  fluorescenco  in  the 
filtered  ultra-violet  from  a  quartz  Hg- vapour  lamp. 
The  phenomenon  is  ascribed  to  the  presence  of  traces 
of  Eu11.  This  was  verified  by  preparing  synthetic 
silicates  of  the  above  composition  with  the  addition  of 
traces  of  Eu11.  2-5  x  10-4  g.  of  Eu11  per  g.  of  syn¬ 

thetic  felspar  gives  a  fluorescence  considerably 
brighter  than  that  given  by  the  natural  product,  or 
than  that  of  a  natural  fluorite  known  to  contain 
10"4 — 1CH  g.  of  Eu11  per  g.  A  felspar  with  a  standard 
[Eu11]  was  used  to  determine  the  [Eu11]  of  other 
minerals  by  visual  comparison  of  the  brightness  of 
the  filtered  fluorescence  emission.  A  potash -felspar 
from  Echsenbach  was  found  to  contain  10-8  g.  Eu11 
per  g.  An  improved  photometric  method  of  deter¬ 
mining  the  brightness  of  the  fluorescence  was  also 
used  . to  determine  traces  of  Eu11  (^10~9  g.  per  g.  of 
mineral)  in  natural  silicates.  The  use  of  fluorescence 
analysis  of  various  felspars  in  the  solution  of  geo¬ 
chemical  and  petrogenetic  problems  is  also  discussed. 

A.  J.  M. 

Luminescence  in  the  mineral  kingdom.  M. 
Derib^re  (Ann.  Chim.  Analyt.,  1939,  [iii],  21,  119 — 
124,  145—152). — A  review  and  bibliography. 

A.  R.  Pe. 

Identity  of  Inder  ascharite  and  camsellite. 
T.  N.  Agafonova  and  E.  W.  Iskull  (Compt.  rend. 


Acad.  Sci.  U.R.S.S.,  1939,  22,  325— 326).— Inder 
ascharite  has  the  same  composition  (2Mg0,B203,H20) 
and  the  same  n  (a  —  1*575 ±0*003 ;  (3  not  measured ; 
y  =  1*649±0*003)  as  camsellite,  whilst  X-ray  powder 
photographs  of  both  show  the  same  glancing  angles 
and  relative  intensities.  The  two  minerals  are  there¬ 
fore  identical.  Chemical  composition  and  recorded 
physical  properties  suggested  that  szaibelyite  is  also 
identical  with  them  but  X-ray  data  are  lacking. 
Although  of  similar  composition  Stassfurt  ascharite 
has  different  optical  properties.  T.  H.  G. 


Synthesis  of  inderite.  I.  B.  Eeigelson,  V.  E. 
Gruschvitski,  and  T.  V.  Korobotschkina  (Compt. 
rend.  Acad.  Sci.  U.R.S.S.,  1939,  22,  242— 243).— A 
solution  of  210*3  g.  of  Na2B4O7,10H2O,  157*5  g.  of 
MgS04,7H20,  and  2632  g.  of  H20  kept  at  35°  for  52 
days  gives  a  cryst.  ppt.  which,  after  washing  with 
H20  and  EtOH,  has  the  composition  and  optical 
properties  of  inderite,  2Mg0,3Bo03,15Ho0. 

L.  S.  T. 

Zunyite  and  zunyite  rock  of  Karabas.  K.  I. 
Astaschenko  and  Y.  A.  Moleva  (Compt.  rend.  Acad. 
Sci.  U.R.S.S.,  1939,  22,  327— 330).— A  mineral 
identified  as  zunyite,  found  in  a  vein  enclosed  in 
diaspore-sericite  secondary  quartzites,  has  Si0o  25*53, 
TiOo  0*62,  AL03  57*42,  Eeo03  0*10,  MnO  traces,  MgO 
0*03;  CaO  0*10,  SrO  0*001,  Nao0  0*17,  K20  0*11, 
P205  0*56,  Cl  2*56,  E  5*52,  H20+  10*03,  H20-  0*12 
%.  It  is  colourless  and  in  some  specimens  has  very 
low  birefringence  (0*002)  and  straight  extinction, 
but  is  isotropic  in  others;  n  1*587 — 1*594±0*002. 
Goniometrically  it  appears  to  be  cubic.  T.  H.  G. 


Dolomites  and  flints  in  the  phosphatic  shale 
formation  of  the  Hodna  (Constantine).  L.  Cayeun 
(Compt,  rend.,  1939,  208,  1541 — 1543). — The  occur¬ 
rence  of  dolomite  and  flints  in  association  with  phos¬ 
phates  is  described,  and  conclusions  are  reached  con¬ 
cerning  the  genesis  of  the  deposits.  A.  J.  E.  W. 


Mineralogical  nature  of  some  North  African 
minerals  ;  X-ray  study.  L.  Royer  (Compt.  rend., 
1939,  208,  1591 — 1593). — Pisolites  deposited  from  hot 
springs  (95°),  and  from  Carlsbad,  are  shown  by  X- 
ray  examination  to  consist  of  aragonite.  Specimens 
from  cooler  springs  (63°)  are  composed  of  calcite. 
If  a  third  polymorphic  form  of  CaC03  occurs  during 
formation  of  pisolites,  this  must  undergo  rapid  trans¬ 
formation  into  aragonite  or  calcite.  North  African 
kieselguhrs  consist  of  amorphous  hydrated  Si02 ; 
tridymite  can  be  detected  after  heating  at  >1000°. 
Si02  in  petrified  wood  occurs  as  quartz.  Various 
forms  of  North  African  phosphates  give  apatite  X-ray 
diagrams.  A.  J.  E.  W. 

Heavy  mineral  assemblages  of  the  Burma  oil¬ 
fields.  S.  Krishnasavamy  (Quart.  J.  Geol.  Soc., 
India,  1938,  10,  109 — 121). — The  more  important 
heavy  minerals  are  magnetite,  ilmenite,  hornblende, 
epidote,  garnets,  zircon,  rutile,  chloritoid,  kyanite, 
sphene,  tourmaline,  staurolite,  tremolite,  zoisite, 
and  glaucophane.  The  last  six  are  accessory  minerals. 
The  Irrawadian  series  shows  predominant  hornblende, 
rutile,  and  zircon,  whilst  the  Pegus  series  shows  pre- 
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dominant  garnets  and  epidote.  Staurolite  occurs  in 
many  samples ;  brookite  and  anatase  are  rare. 

L.  S.  T. 

Geology  of  Jamkhandi,  Deccan.  Y.  T.  Apte 
(Quart.  J.  Geol.  Soc.,  India,  1938,  10,  123 — 133). 

L.  S.  T. 

Geology  of  Vengurla  Peta.  B.  G.  Deshpande 
(Quart.  J.  Geol.  Soc.,  India,  1938,  ID,  167 — 178). — 
Rocks  and  minerals  of  the  Archaean  group,  the  Kal- 
adgi  sediments,  and  the  Deccan  trap  are  described. 
Two  chemical  analyses  of  Vengurla  granite-gneiss  are 
recorded.  L.  S.  T. 

Action  of  minerals  on  gold  solutions.  0.  E. 
Zvjagintzev  and  I.  A.  Paulsen  (Compt.  rend.  Acad. 
Sci.  U.R.S.S.,  1938,  21,  176— 178).— 1 The  action  of 
aq.  AuC13  on  PbS,  FeS2,  chalcopyrite,  sphalerite,  and 
EeAsS,  and  of  aq.  NaAu02  on  PbS,  sphalerite,  and 
EeS2  has  been  studied  and  the  reaction  products  have 
been  analysed.  Au  is  produced  in  all  cases,  and  S  in 
several.  The  geochemical  significance  of  the  reactions 
is  discussed.  E.  S.  H. 

Beryllium-bearing  variety  of  allanite.  T. 
Iimori  (Sci.  Papers  Inst.  Phys.  Chem.  Res.  Tokyo, 
1939,  36,  53 — 55). — A  mineral  with  a  pitch-black 
lustre  has  been  found  at  Iisaka  village,  Date  County, 
Eukushima  Prefecture.  It  exists  in  massive  anhedral 
form  and  has  a  greenish-grey  streak;  p  3-67 ;  hard¬ 
ness  5 — 6 ;  weakly  radioactive.  Its  composition  is 
SiO<>  30-58,  A1203  12-71,  rare  earths  23-94,  ThO* 
0-26“,  Zr02  0-57,  Fe203  5-74,  EeO  10-81,  MnO  2-05“ 
BeO  2*49,  CaO  8-20,  XJ03  trace,  H20-f-  3-33%.  It 
appears  to  be  an  allanite  with  a  much  higher  Be  con¬ 
tent  than  usual.  This  may  be  the  result  of  weathering, 
as  A1203  and  BeO  usually  survive  the  weathering  of 
allanite.  T.  H.  G. 

Intercalibration  and  comparison  in  two  labor¬ 
atories  of  measurements  incident  to  the  determin¬ 
ation  of  the  geologic  ages  of  rocks.  R.  D.  Evans, 
C.  Goodman,  N.  B.  Keevil,  A.  C.  Lane,  and  W.  D. 
Urry  (Physical  Rev.,  1939,  [ii],  55,  931—946).— 
Results  based  on  the  accumulation  of  He  in  igneous 
rocks  showed  disagreement  with  available  data.  A  co¬ 
operative  revision  showed  that  the  Ra  determinations 
used  in  the  previous  He  time  scale  were  incorrect. 
Full  revised  data  by  the  a-He  method  arid  the  Rn- 
Th-He  method  are  given  and  complete  agreement  is 

now  obtained.  N.  M.  B. 

*  .  ■  ♦ 

Linarite  in  ore  deposits  of  Kazakhstan.  F.  V. 
Tschuchrov  (Compt.  rend.  Acad.  Sci.  U.R.S.S.,  1939, 
22,  257 — 25S). — Linarite  (I)  has  been  recognised  in  the 
deposits  at  Dzhezkazgan,  Azhim,  Berkar,  and  Manka. 
(I)  from  the  first  locality  contains  PbO  47-15,  CuO 
26*43,  S03  20*70,  H20  5*00,  insol.  residue  (quartz) 
1*22,  total  100-50%  [V.  M.  Senderova],  giving  the 
formula  (Cu,Pb)S04,(Cu,Pb)(0H)2.  Modes  of  occur¬ 
rence  and  associated  minerals  are  described. 

L.  S.  T. 

Mercury  in  barytes.  A.  A.  Saukov  (Compt. 
rend.  Acad.  Sci.  TJ.R.S.S.,  1939,  22,  254—256).— 
The  Hg  contents,  determined  spectrographically  and 
nephelometrically,  of  numerous  deposits  of  barytes  in 
the  U.S.S.R.  range  from  1*9  X  HP2  to  2-4  X  10'5%. 


Evidence  that  Hg1  may  be  an  isomorphic  component  of 
BaS04  is  discussed.  L.  S.  T. 

Chkalovite.  V.  I.  Gerasimovs ki  (Compt.  rend. 
Acad.  Sci.  TJ.R.S.S.,  1939,  22,  259— 263).— Chkalovite 
(I),  p  2*662,  hardness  —6,  n9  1-549,  np  1-544,  ortho¬ 
rhombic,  occurs  as  white  semi-transparent  grains  of 
vitreous  lustre  in  the  Lovozero  alkaline  massifs  of  the 
central  part  of  the  Kola  peninsula.  Y-Ray  diagrams 
and  plane  spacings  are  given.  (I)  is  sol.  in  cold,  dil. 
or  cone.  HC1  or  HN03,  with  separation  of  flaky 
Si02,wH20.  The  analysis  [Pereverzeva]  Si02  56*81, 
Fe203  0-30,  FeO  0-12,  BeO  12-67,  CaO  0*37,  Na,>0 
28-93,  K20  0*13,  H20-  0*23,  S03  0-22,  total  99-78“% 
indicates  a  formula  Na20,Be0,2Si02.  The  modes 
of  occurrence  and  accompanying  minerals,  many  of 
which  contain  traces  of  Be,  are  described.  L.  S.  T. 

Alkaline  earth.  I.  K.  Kawase,  H.  Ka,  and 
K.  Kawakami  (J.  Agric.  Chem.  Soc.  Japan,  1939,  15, 
459  — 472). — The  earth  in  the  alkaline  district  of  North 
Manchuria,  from  which  edible  salt  or  “  earth  salt  ”  is 
prepared  by  extraction  with  H20,  filtration,  and 
evaporation,  contains  approx.  25%  of  H20-sol. 
material.  The  latter  contains  62 — 99%ofNa\"  The 
amounts  of  Cl',  S04",  C03",  and  HC03'  vary  with 
external  conditions.  The  deposits  near  the  lake 
contain  more  Cl'  than  SO,"  and  considerable  amounts 
of  N03'  and  N02'.  J.  N.  A. 

Manganese  and  gold  deposits  in  the  lower  and 
middle  Barama  River  of  North-West  District, 
British  Guiana.  D.  A.  B.  Davies  (Bull.  Imp.  Inst., 
1939,  37,  245—251). 

History  of  “  Widmanstatten  ,r  structure.  M.  H. 
Hey  (Nature,  1939,  143,  764). — Widmanstatten’s 
discovery  of  etch  figures  on  meteoric  Fe  was  antici¬ 
pated  by  W.  Thomson  by  several  years  (Atti  Accad. 
Sci.  Siena,  1808,  9,  37).  L.  S.  T. 

Presence  of  less  common  elements  in  rocks. 
J.  N.  Friend  and  J.  P.  Allchin  (Nature,  1939,  143, 
762). — Ni  has  been  detected  in  dark  green  inclusions 
in  calcites  from  Cannington  Park,  near  Bridgwater, 
and  from  Weston-super-Mare.  The  former  also  con¬ 
tains  V.  Te  has  been  detected  in  the  insol.  residue 
left  after  digesting  S  from  Krisuvik,  Iceland,  with 
CS,.  L.  S.  T. 

Tin-bearing  deposits  of  Canali  Serci  (Villa- 
cidro  ;  Iglesias).  P.  Piepoli  and  N.  Collari 
(Period.  Min.,  1936,  7,  147—169 ;  Chem.  Zentr.,  1936, 
ii,  1510). — The  deposits  (which  are  of  pneumatolytic- 
hydrothermal  origin)  consist  chiefly  of  Zn  blende, 
galena,  and  pyrites,  with  marcasite,  pyrrhotine, 
chalcopyrite,  tetrahedrite,  and  cassiterite.  The  Sn 
content  is  >  a  few  %.  A.  J.  E.  W. 

Transformation  of  pyroxene-peridotites  into 
rocks  containing  a  predominance  of  silica  and 
iron  in  the  basin  of  Lulua  and  Bushimaie. 

E.  Polinard  (Publ.  Congo  beige  Regions  vois.,  1936, 
59,  19—33;  Chem.  Zentr.,  1936,  ii,  1139).— Serpen¬ 
tine  is  formed  by  weathering  of  the  Mg  minerals,  and 
chalcedony,  quartz,  opal,  oligoclase,  and  magnetite  are 
produced  by  removal  of  all  the  MgO  and  part  of  the 
FeO,  A1203,  and  CaO.  A.  J.  E.  W. 
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Heavy  minerals  from  the  older  Upper  Bavarian 
molasse.  H.  Andr£e  (Jahrb.  Min.  Beil.-Bd.,  1936, 
71,  59 — 120;  Chem.  Zentr.,  1936,  ii,  1139).— A  de¬ 
scription  of  the  deposits  and  the  associated  heavy 
minerals,  consisting  predominantly  of  granite,  with 
zircon,  andalusite,  tourmaline,  etc.  The  sediments 
(other  than  vitreous  sands,  which  are  of  eruptive 
origin)  are  metamorphic.  A.  J.  E.  W. 

Little-known  platinum  deposits.  P.  Hermann 
and  0.  Gunther  (Metall  u.  Erz,  1936,  33,  349 — 353; 
Chem.  Zentr.,  1936,  ii,  4202), — Deposits  in  Beni 
Schangul  and  Wollega  (Abyssinia),  Sierra  Leone, 
Chile,  and  Brazil  are  described.  A.  J.  E.  W. 

Putten  mine,  Willenberg.  An  old  gold  working 
at  Rdversdorf,  near  Schbnau,  on  the  Katzbach 
(Lower  Silesia).  A.  Zoller  (Z.  pr.  Geol.,  1936,  44, 
109 — 112;  Chem.  Zentr.,  1936,  ii,  4202).— Siliceous 
schist  adjoining  quartz  porphyry  contains  auriferous 
pyrrhotite  which  was  extracted  by  amalgamation ; 
the  deposits  are  now  of  doubtful  val.  A.  J.  E.  W. 

Copper  ore  deposits.  I.  The  Hosenberg  mining 
area.  H.  Schneiderhohn  and  .  E.  Kautzsch 
(Jahrb.  Min.  Beil.-Bd.,  1936,  A,  71,  492— 523 ;  Chem. 
Zentr.,  1936,  ii,  4201).— A  geological  and  petro- 
graphical  description  of  the  deposits,  which  are  not 
of  workable  val.  A.  J.  E.  W. 

Angularity  of  granite  quartz.  E.  Schmitt 
(Zentr.  Min.,  1936,  A,  239—243  ;  Chem.  Zentr.,  1936, 
ii,  4201). — The  condition  of  quartz  cannot  be  used 
in  comparing  transport  processes  in  sediments,  as 
much  primary  granite  quartz  has  rounded  surfaces. 
Blasiwald  granite  quartz  has  angular  and  rounded 
surfaces  in  the  ratio  3:7.  A.  J.  E.  W. 

Chemistry  of  the  weathering  process  [in 
alumino-silicate  rocks].  R.  Schwarz  (Congr.  int. 
Quim.  piura  apl.,  1934,  9,  III,  320 — 326;  Chem. 
Zentr.,  1936,  ii,  4104). — Felspar,  anorthite,  and 
leucite  are  converted  into  kaolin  (I)  by  several  days’ 
treatment  with  0*5n-HC1  at  320°,  under  pressure. 
C02  (190  atm.)  is  ineffective,  as  the  prokaolin-(I) 
reaction  requires  acid  conditions;  H2S04  and  HF 
attack  the  kaolin.  Formation  of  (I)  is  subsequent  to 
hydrolysis,  and  occurs  only  in  presence  of  a  sufficient 
quantity  of  dissolved  Si02;  an  equilibrium  exists 
between  (I)  and  the  A1  and  Si02  in  solution.  (I)  is 
always  deposited  from  solutions  containing  sufficient 
A1  and  Si02,  and  may  thus  be  formed  from  various 
A1  silicates  in  an  acid  medium  at  high  temp,  and 
pressure.  Under  other  conditions  the  hydrolysis 
products  give  allophantones  of  variable  composition, 
which  are  decomposed  by  HC1.  Alkaline  media  give 
lateritic  deposits  owing  to  the  stability  of  alkaline 
Si02  sols.  A.  J.  E.  W. 

Electron  optical  examination  of  clay  minerals. 
W.  Eitel,  H,  0.  Muller,  and  0.  E.  Radczewski 
(Ber.  Deut.  Keram.  Ges.,  1939,  20,  165 — 180). — 
Under  magnifications  of  15 — 27  X  103  the  finest 
fractions  of  kaolin  contain  hexagonal  laminae  with 
characteristic  sharp  edges  and  cleavage.  On  heating 
no  change  occurs  up  to  500 — 600°,  when  the  edges  of 
the  laminje  lose  their  definition,  although  the  faces 


remain  plane  and  smooth.  It  is  possible  that  on 
dehydration  the  material  decomposes,  leaving  pseudo- 
morphs  of  Si02  and  A1203 ;  at  800 — 900°  these  break 
up  into  fine  particles,  from  which  larger  crystals  grow 
again  above  1000°.  At  100 — 1200°  sintering 

begins.  Noll’s  synthetic  kaolin  (A.,  1937,  I,  51) 
behaved  similarty  except  that  the  crystals  were  less 
uniform,  contained  traces  of  raw  materials  from  which 
they  were  formed,  and  the  thermal  changes  occurred 
at  somewhat  lower  temp,  than  in  the  natural  product. 
In  pholerite  the  changes  occurred  even  more  readily, 
perhaps  owing  to  the  presence  of  mineralisers. 

G.  H.  C. 

Recent  methods  in  mineralogical  analysis  of 
clay.  W.  Noll  (Ber.  Deut.  Keram.  Ges.,  1939,  20, 
180 — 200). — A  survey  is  given  of  recent  advances  in 
analytical  technique  by  the  following  methods  : 
by  sedimentation,  optical,  ultramicroscopical,  and 
X-ray  examination ;  dehydration,  heating  and  cooling 
curves ;  differential  solubilities  in  acid ;  base -ex¬ 
change  and  dye- adsorption  methods.  G.  H.  C. 

Bentonitic  clays  from  Hawke's  Bay. — See  B., 
1939,  604. 

Kroehnkite  and  natrochalcite  from  Chile. 
C.  Palache  (Amer.  J.  Sci.,  1939,  237,  447 — 155). — 
New  material  from  Chuquicamata  has  permitted  a 
crystallographic  re-examination  of  these  minerals 
(cf.  A.,  1908,  ii,  1047) ;  a:b:c  =  0-4586  :  1  :  0-4357 
and  p  108°  30";  p  is  corr.  to  2-90±0-02.  X-Ray 
anatysis  [W.  E.  Richmond]  gives  a0 :  b0 :  c0 
0-4593  :  1  :  0*4359  with  a05-78,  bq  12-58,  and  c0  5*48  a.  ; 
yQ  =  378-01  a.3  The  formula  is  2(CuS04,Na2S04,2H20) ; 
space-group  Ch; — P21jC.  Natrochalcite, 
Na2S04,Cu4(0H)o(S04)3,2Ho0,  has  a  :  b  :  c  = 
1-4239:1:1-2140,  p  11S5  42V,  Poh5  3-476  and 

3-49±0-2,  Pc,lc.  3-54;  CuO  42-01,  Na20  7-98,  S03 
42-42,  HoO  7-71%  [F.  A.  Gonyer].  X-Ray  analysis 
[W.  E.  Richmond]  gives  a0  8*74,  b0  6-15,  c0  6*53  a., 
p  118°  42V;  space-group  Cln — C2jm.  L.  S.  T. 

Occurrence  of  titanium  and  nickel  in  coal. — 
See  B.,  1939,  566. 

Geology  of  the  area  north  of  Contact  Lake, 
N.W.T.,  Canada.  G.  M.  Furnival  (Amer.  J.  Sci., 
1939,  237 9  476 — 199). — Mineralogical  analyses  of 
meta-argillite,  granodiorite,  biotite  granite,  meta¬ 
morphosed  granodiorite,  and  quartz-enstatite  di¬ 
abase  are  recorded  and  discussed.  L.  S.  T. 

Isotopes  of  potassium  in  phosphate  rocks  and 
salts.  A.  K.  Brewer  (J.  Amer.  Chem.  Soc.,  1939, 
61,  1597 — 1599). — Using  a  small  modification  of  the 
apparatus  of  Taylor  and  Urey  (A.,  1938,  I,  526),  the 
base-exchange  method  of  K  isotope  separation  has 
been  studied  for  25  soils  and  phosphate  rocks  of 
different  origins.  In  soils  in  which  K  has  been  largely 
replaced  by  base  exchange  39K  :  4lK  should  be  low 
and  a  soil  of  low  K  content  which  acquires  K  from 
some  abundant  source  should  have  a  high  ratio.  The 
predicted  effects  have  been  observed.  For  most  soils 
the  ratio  is  14*20  (normal  val.)  but  vals.  between 
13*90  and  14-20  have  been  found,  indicating  deviations 
in  K  content.  W.  R.  A. 
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Coherence  of  the  circular  components  in  the 
Stark  effect.  F.  Suppe  (Z.  Physik,  1039,  113, 
18 — 27). — Prom  an  examination  of  the  influence  on 
the  Hg  resonance  line  2537  a.  of  electric  and  magnetic 
fields,  separately  and  together,  it  is  deduced  that  the 
circular  components  of  the  Stark  effect  are  coherent. 

L.  G.  G. 

Influence  of  the  cathode  on  the  sparking  poten¬ 
tial  of  hydrogen.  F.  L.  Jones  and  J.  P.  Hender¬ 
son  (Phil.  Mag.,  1939,  [vii],  28,  185— 191).— The 
sparking  potential  (F)  of  H2  has  been  measured 
throughout  a  range  of  gas  pressures  of  1 — 520  mm. 
Hg,  and  for  electrodes  of  clean  and  slightly  oxidised 
Staybrite  steel,  and  pure  and  commercial  Al,  Ni,  and 
Cu.  The  min.  val.  of  V  increases  with  the  work  func¬ 
tion-  of  the  cathode  surface  and  it  is  lowered  by 
impurities  in  the  cathode  and  by  surface  oxidation. 

C.  R.  H. 

Mechanism  of  the  spark  discharge  in  hydro¬ 
gen.  F.  L.  Jones  (Phil.  Mag.,  1939,  [vii],  28,  192 — 
202). — Theoretical.  The  dependence  of  the  sparking 
potential  of  H2  on  the  cathode  material  (cf.  preceding 
abstract)  can  be  readily  interpreted  on  the  Townsend 
theory  of  the  spark  discharge.  C.  R.  H. 

Sparking  potential  of  deuterium.  F.  L. 
Jones  (Nature,  1939,  143,  854). — The  effect  of  a 
change  of  cathode  material  is  most  pronounced  at 
the  min.  sparking  potential  of  D2,  which  is  character¬ 
istic  of  the  metal  of  the  cathode  after  .it  has  been 
de-gassed.  For  a  given  metal  the  min.  sparking 
potential  is  sensitive  to  the  state  of  the  cathode 
surface  even  after  de-gassing.  For  six  cathodes  the 
min.  sparking  potential  of  D2  is  3%  >  that  of  H2. 

L.  S.  T. 

Intercombination  lines  in  the  spectrum  of 
helium.  P.  Jacquinot  (Compt.  rend.,  1939,  208, 
1896 — 1898). — A  no.  of  intercombination  lines  occur¬ 
ring  as  weak  satellites  of  He  lines  at  4026 — 5875  a. 
have  been  obtained  by  high-frequency  excitation  of 
He  at  <0*5  mm.  pressure.  Certain  of  these  lines  are 
attributed  to  interactions  between  singlet  and  triplet 
systems,  and  to  forbidden  interactions. 

A.  J.  E.  W. 

Atomic  energy  states  of  an  unusual  type . 
B.  Edl£n  and  F.  Tyr£n  (Nature,  1939,  143,  940 — 
941). — The  vac.  spark  spectra  of  light  elements  (B  to 
F)  show  in  the  region  60 — 15  a.  groups  of  lines  which 
do  not  fit  in  the  ordinary  series  spectra,  but  indicate 
optical  energy  states  high  above  the  ionisation  limit, 
having  a  character  approaching  that  of  X-r&y  levels. 

L.  S.  T. 

Positive  column  of  the  nitrogen  arc  at  atmo¬ 
spheric  pressure.  E.  S.  Lamar,  A.  M.  Stone, 


and  K.  T.  Compton  (Physical  Rev.,  1939,  [ii],  55, 
1235 — 1244). — A  simplified  theory,  neglecting  con¬ 
vection,  for  low-current  arcs  is  developed. 

N.  M.  B. 

Forbidden  transitions  in  nitrogen.  J.  Kaplan 
(Nature,  1939,  143,  1066). — The  nebular  line  at 
3466*4  a.  in  at.  N  has  been  observed  in  a  high-pressure 
afterglow  in  N2.  The  weaker  nebular  line  at  5200  a. 
appeared  when  panchromatic  plates  were  used.  High 
pressures  and  small  vols.  favour  the  production  of 
forbidden  transitions.  L.  S.  T. 

Luminescence  of  the  night  sky.  J.  Cabannes 
(Compt.  rend.,  1939,  208,  1770— 1772).— The 

occurrence  of  O,  first  positive  N,  and  Vegard-Kaplan 
bands  in  the  night  sky  spectrum  is  satisfactorily 
explained  by  assuming  that  luminescence  is  duo  to  0 
atoms  formed  by  photochemical  dissociation  of  02 
mols.  in  daylight  (cf.  Chapman,  A.,  1937, 1,  208).  The 
energies  required  for  excitation  of  the  bands  are 
considered  in  detail.  The  luminescent  layer  has  a 
temp,  of  700 — 1000°  k.  A.  J.  E.  W. 

[Spectrum  of]  the  polar  aurora.  R.  Bernard 
(Compt.  rend.,  1939,  208,  1831—1833 ;  cf.  A.,  1937, 1, 
273). — Intensity  variations  in  the  N2+  and  N2  (2P) 
band  systems  in  different  parts  of  the  aurora  are 
studied  and  discussed  with  reference  to  the  origin  of 
the  discharge.  A.  J.  E.  W. 

D-Lines  in  the  spectrum  of  the  night  sky. 
J.  Franck  and  C.  A.  Rieke  (Astrophys.  J.,  1939,  89, 
463 — 464). — A  discussion.  L.  S.  T. 

New  terms  in  Fe  I,  II,  and  III  and  additional 
far  ultra-violet  standards.  L.  C.  Green  (Physical 
Rev.,  1939,  [ii],  55,  1209— 1217).— The  Fe  spectrum 
excited  in  the  Schuler  discharge  in  He  and  Ne,  and  the 
Fe  arc  and  spark  in  N2  were  investigated  in  the  ultra¬ 
violet  region  XX  2300 — 600.  New  terms  are  identified 
and  unclassified  levels  are  found  in  Fe  n.  Full  data 
and  ^identifications  are  tabulated  for  about  90  lines  of 
Fe  i,  450  lines  of  Fe  n,  and  45  lines  of  Fe  in.  Some 
lines  of  accurately  calc.  X  in  the  region  XX  2225 — 1550 
are  proposed  as  standards.  N.  M.  B. 

Spectra  of  palladium,  silver,  and  gold  between 
90  and  250  A.  H.  Sauvenier  (Compt.  rend.,  1939, 
208,  1724 — 1725). — XX  of  lines  due  to  transitions  in 
the  M,  N,  and  0  levels  are  recorded ;  a  broadening  of 
the  lines  due  to  the  Auger  effect  is  observed.  Free 
electron  bands  occur  at  149,  146,  and  145  a.  (widths 
4-5,  5*5,  5*8  e.v.)  with  Pd,  Ag,  and  Au,  respectively; 
the  metals  contain  0*55,  1,  and  1  electron  per  atom  in 
the  first  Brillouin  zone.  The  mean  internal  potentials 
of  the  crvstals  are  9*5,  9*6,  and  10*2  v.,  respectively. 

A.  J.  E.  W. 
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Auto-absorption  of  the  continuous  spectrum 
emitted  by  a  xenon  tube  excited  to  give  white 
light.  M.  Lapobte  (Compt.  rend.,  1939,  209,  95 — 
98;  cf.  A.,  1938, 1,  476). — The  absorption  coeff.  (a)  of 
Xe  for  its  own  radiation  is  deduced  from  a  comparison 
of  the  intensities  of  the  emitted  light  along  and  per¬ 
pendicular  to  the  axis  of  a  long  cylindrical  discharge 
tube.  For  red  light,  a  =  0*075  per  cm.  at  6  mm. 
pressure.  A.  J.  E.  W. 

Auto-absorption  of  the  continuous  spectrum 
of  xenon  excited  to  give  white  light ;  variation 
of  the  auto-absorption  coefficient  with  wave¬ 
length.  F.  Gans  (Compt.  rend.,  1939,  209,  98—100 ; 
cf.  preceding  abstract). — A  microphotometric  com¬ 
parison  of  spectrograms  obtained  with  the  tube  in  the 
two  positions  shows  that  a  varies  very  slightly  at 
5000—6500  A.,  but  increases  rapidly  at  shorter  XX, 
reaching  0*25  at  4000  a.  A.  J.  E.  W. 

Isotopic  displacement  of  samarium  lines. 
M.  Vanjukov  and  S.  Frisch  (Compt.  rend.  Acad.  Sci. 
U.R.S.S.,  1939,  23,  39 — 41). — The  hyperfine  structure 
of  Sm  lines,  particularly  those  at  5321  and  5252  a., 
has  been  investigated.  Both  lines  consist  of  four 
components,  the  distances  between  which  are  given. 
The  anomaly  in  the  isotopic  displacements  of  Sm  lines 
has  been  confirmed.  A.  J.  M. 

Mechanical,  magnetic,  and  quadrupole  mo¬ 
ments  of  the  rare  176Lu  nucleus.  H.  Schuler  and 
H.  Gollnow  (Z.  Physik,  1939,  113,  1—9;  cf.  A., 
1939,  I,  169). — From  the  fine  structure  of  the  Lu  n 
lines  XX  at  6463  and  5984,  the  mechanical  moment 
is  >7,  the  magnetic  moment  is  fjt.  =  3-8Hz0’7  nuclear 
magnetons,  and  the  quadrupole  moment  q  =■  6  to 
8  X  l(h24  cm.2  The  significance  of  the  abnormally 
high  nuclear  mechanical  moment  in  relation  to  radio¬ 
active  decay  of  the  176Lu  nucleus  is  discussed. 

L.  G.  G. 

Pressure  gradient  in  the  positive  column. 
B.  Klarfeld  and  I.  Poletaev  (Compt.  rend.  Acad. 
Sci.  U.R.S.S.,  1939,  23,  460 — 464). — The  axial 
pressure  gradient  in  a  uniform  positive  column  of  a  Hg 
discharge  has  been  measured  under  various  conditions. 
In  passing  from  the  cathode  to  the  anode  there  is  an 
increase  in  potential  gradient  and  in  electron  concn., 
and  a  decrease  in  electron  temp.  At  low  discharge 
currents  the  observed  and  theoretical  vals.  of  the 
pressure  gradient  agree,  but  they  diverge  at  larger 
currents.  An  explanation  is  advanced.  W.  R.  A. 

Gas  rarefaction  at  constrictions  in  the  positive 
column.  B.  Klarfeld  and  I.  Poletaev  (Compt. 
rend.  Acad.  Sci.  U.R.S.S.,  1939,  23,  465 — 466; 
cf.  preceding  abstract). — Rarefaction  of  the  gas  at  the 
constriction  in  the  positive  column  of  a  Hg  discharge 
at  low  pressure  is  indicated  by  the  less  intense  illumin¬ 
ation  of  the  discharge  in  the  constriction,  by  a  decrease 
in  pressure  as  compared  with  that  on  the  cathode  side, 
and  by  the  difference  in  probe  current  characteristics 
in  the  constriction  and  in  the  broad  cathode  section. 
On  increasing  the  discharge  current  the  walls  at  the 
cathode  end  of  the  constriction  become  hot,  the 
illumination  from  the  discharge  becomes  weak,  and,  at 
a  crit.  current  val.,  the  discharge  suddenly  goes  out,  due 
apparently  to  extreme  rarefaction.  Extinction  of  the 


discharge  is  facilitated  further  by  the  rarefaction 
occurring  at  the  axis  of  low-pressure  discharge.  The 
phenomena  observed  by  Mohler  (A.,  1939,  I,  112)  in 
Cs  vapour  can  be  attributed  probably  to  a  lowering  of 
pressure  in  the  constriction  in  which  the  measurements 
were  effected.  W.  R.  A. 

Varieties  of  mercury  high-pressure  column. 
R.  Rompe  and  P.  Schulz  (Z.  Physik,  1939, 112,  691 — 
703). — Measurements  of  arc  thickness  in  the  high- 
pressure  Hg  discharge  are  recorded.  With  arcs 
consuming  power  >  500  w.  per  cm.  at  pressures  >20 
atm.  the  arc  thickness  is  independent  of  the  power. 
Between  2  and  15  atm.  pressure  and  with  30  to  80  w. 
per  cm.  the  arc  thickness  cc  ->/power.  H.  C.  G. 

Red  continuous  spectrum  from  the  mercury 
high-pressure  discharge.  F.  Rossler  (Z.  Physik, 
1939, 112,  667—675). — By  means  of  the  known  distri¬ 
bution  of  the  intensity  of  light  at  90°  to  the  Hg  lamp 
for  lines  of  known  excitation  potential  it  is  possible  to 
determine  the  excitation  potentials  of  the  continuous 
spectrum  in  the  visible  and  near  infra-red.  These  are 
all  ~8  V.  The  continuous  spectra  arise  from  trans¬ 
ition  between  two  excited  levels,  e.g.,  in  the  red  due  to 
71P1E*  ->  bhP^II  and  in  the  blue-green  to  71P12'H-X 

6^2-.  L.  G.  G. 

Variation  with  the  density  of  mercury  vapour 
of  the  intensity  of  the  spectral  lines  of  mercury 
excited  by  electron  impact.  O.  S.  Duffendack 
and  O.  G.  Koppius  (Physical  Rev.,  1939,  [ii],  55, 
1199 — 1208).— Using  a  normal  low- voltage  arc  source, 
giving  approx,  ideal  conditions,  the  variation  was 
investigated  for  Hg  alone  and  for  Hg  vapour  mixed 
with  A  or  He.  Theoretical  formulae  which  give  good 
agreement  with  measured  vals.  are  developed,  and  the 
bearing  of  the  method  on  quant,  spectrochemical 
analysis  is  noted.  N.  M.  B. 

Spectra  of  the  true  undulatory  emission  of 
radon  and  of  its  derivatives.  Rays  attributable 
to  element  85.  H.  Hulubei  and  (Mlle.)  Y. 
Cauchois  (Compt.  rend.;  1939,  209,  39 — 42). — Using 
the  crystal  spectrograph  previously  described  (cf.  A., 
1935,  58),  the  true  undulatory  emission  of  Rn  has  been 
studied.  The  spectrum  contains  the  L  emissions  of 
elements  82,  83,  and  84,  of  which  the  rays  of  83  pre¬ 
dominate.  Other  rays  also  observed  are  probably 
due  to  nuclear  emissions.  The  doublets  oq  a2  and 
P2,  and  the  y1  ray  of  83,  are  accompanied  by  fine  and 
intense  satellites.  Lines  appear  corresponding  with 
Poq  and  L$x  of  element  85  which,  together  with  the 
ray  A"cq  detected  previously  ( loc .  ctP),  suggests  that 
element  85  is  present  among  the  products  of  dis¬ 
integration  of  Rn.  W.  R.  A. 

Spectra  of  bright  chromospheric  eruptions 
from  3300  to  11500  a.  R.  S.  Richardson  and  R. 
Minkowski  (Astrophys.  J.,  1939,  89,  347 — 355).— 
Lines  showing  emission  over  bright  eruptions  on  the 
disc  are  10830  a.  of  He,  the  infra-red  triplet  of  Ca  rr, 
the  Balmer  series  from  Ha  to  Hf,  and  3968*494, 
3933*684,  and  3736*919  of  Ca  n.  In  addition  to  these 
lines,  bright  eruptions  at  the  limb  showed  10938*12 
and  10049*39  a.  of  H,  6678*149,  5875*79,  and  4471-4S 
of  He.  No  emission  was  observed  at  the  limit  of  the 
Balmer  series.  L.  S,  T. 
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Motion  of  the  spiral  nebulae.  A.  Eagle 
(Nature,  1939,  143,  856). — The  shift  of  the  spectrum 
lines  of  the  spiral  nebula}  towards  the  red  may  not  be 
a  Doppler  effect,  but  the  slowing  down  of  at.  vibrations 
predicted  by  the  Lorentz-Larmor  electro-magnetic 
theory.  L.  S.  T. 

Fringe  of  the  atmosphere  and  the  ultra-violet 
light  theory  of  aurora  and  magnetic  disturbances. 
S.  K.  Mitra  and  A.  K.  Banerjee  (Indian  J.  Physics, 
1939,  13,  107—144).  T.  H.  G. 

Absorption  of  monochomatic  Rontgen  rays 
in  liquid  and  gaseous  carbon  disulphide,  methyl¬ 
ene  chloride,  and  ethyl  bromide,  and  in  gaseous 
methyl  iodide  between  0*1623  and  1*933  A.  H. 
Hansen  (Ann.  Physik,  1939,  [v],  35,  524-546).-.- 
Absorption  was  measured  by  the  filter  difference 
method  of  Kiistner.  Mass  absorption  coeffs.  of  Cl,  Br, 
I,  and  S  are  calc,  and  agree  with  previous  vals.  For 
Br  and  I  the  C.\n  law  is  obeyed.  The  absorption  by 
Cl  and  S  is  analysed  by  the  method  of  Kiistner  and 
Triibestein  (cf.  A.,  1937,  I,  208).  0.  D.  S. 

Kp  lines  of  the  oxides  of  magnesium,  alum¬ 
inium,  and  silicon,  and  of  silicon  carbide  ; 
origin  of  certain  satellites.  J.  Farineau  (Compt. 
rend.,  1939,  208,  1725— 1727).— The  line  of  the 

oxides  is  accompanied  by  weaker  satellites  (p'  and  pr), 
but  no  satellites  are  observed  with  the  pure  metals  if 
air  is  rigorously  excluded.  Si  in  SiC  gives  a  strong  p' 
satellite,  the  aspect  of  the  line  showing  a  close  resem¬ 
blance  to  that  of  C  in  SiC  (A.,  1935,  1306).  A  com¬ 
parison  of  the  intensities  suggests  that  the  spatial 
distribution  of  the  valency  electrons  is  similar  in  the 
oxides  and  the  metals.  The  p'  lino  is  probably 
associated  with  the  discrete  states  occurring  just  belowr 
the  conductivity  levels  (cf.  Peierls,  A.,  1932,  896). 

A.  J.  E.  W. 

Optical  transparency  of  selenium  in  connexion 
with  photo-electric  conduction.  G.  Monch  (Physi- 
kal.  Z.,  1939,  40,  487 — 488). — The  position  of  the 
diffuse  absorption  edge  of  the  transparent  modification 
of  Se  (Se  n)  and  its  variation  with  temp,  have  been 
determined  spectrographically.  The  displacement  of 
the  transparency  limit  of  Se  n  with  temp,  is  approx, 
the  same  as  the  displacement  of  the  photo-electric 
max.  of  grey  Se  (Se  m),  and  the  position  of  the  photo¬ 
electric  max.  of  the  twro  forms  is  approx,  the  same  at 
room  temp.  It  is  concluded  that  the  photo-electric 
properties  of  Se  m  are  due  to  included  traces  of  Se  n. 

A.  J.  M. 

Electron  transfer  in  argon.  F.  L.  Arnot  and 
W.  D.  Hart  (Proc.  Roy.  Soc.,  1939,  A,  171,  383— 
397). — An  investigation  of  the  electron  transfer 
process  A++  +  A  ->  A+-+  A+  shows  that  the  forward 
moving  A*  ion  has  an  energy  13  e.v.  <  that  of  the  in¬ 
cident  A++  ion.  The  angle  between  the  directions  of 
motion  of  the  twro  ions  diminishes  with  increasing 
energy  of  the  incident  ion,  and  is  >  that  found  in  the 
case  of  Hg.  The  cross-section  for  the  process  has 
been  obtained.  Attention  is  directed  to  a  numerical 
error  in  previous  wrork  on  Hg  (cf.  A.,  1939,  I,  230). 

G.  D.  P. 

Electron  scattering  and  plasma  oscillations. 
H.  J.  Merrill  and  H.  W.  Webb  (Physical  Rev.,  1939, 
[ii],  55,  1191 — 1198). — An  investigation  of  the  depen¬ 


dence  of  electron  scattering  on  plasma  oscillations  for 
lowr  v.p.  and  small  arc  currents  in  a  Hg-arc  discharge 
tube  showred  the  presence  of  ultimate  electrons  with  a 
Maxwrell-Boltzmann  distribution  corresponding  with 
'*-'30,000°  K.  and  a  superposed  stream  of  fast  electrons 
from  the  cathode  scattered  in  narrowr  planes.  The 
plasma  oscillations  showred  narrow'  regions  of  largo 
stable  periodic  oscillations  coinciding  generally  Avith  the 
scattering  regions.  Observed  frequencies  agreed  wrell 
with  the  Tonks-Langmuir  formula.  The  two  regions 
became  less  marked  and  moved  towrards  the  cathode 
for  increase  of  v.p.  or  arc  current.  Results  indicated 
that  scattering  is  due  to  plasma  oscillations  vilich 
receive  their  energy  from  the  fast  electrons. 

N.  M.  B. 

Effects  produced  by  bombarding  a  metallic 
surface  with  fast  electrons.  J.  J.  Trillat  and 
R.  M^rigoux  (J.  Phys.  Radium,  1939,  [vii],  10,  326). 
— Addendum  (cf.  A.,  1939, 1,  394).  W.  R.  A. 

Secondary  emission  of  electrons  from  sodium 
films  contaminated  by  gas.  P.  L.  Copeland 
(Physical  Rev.,  1939,  [ii],  55,  1270). — The  secondary 
electron  emission  from  thin  films  of  Na  on  Ta  showrs 
rapid  variation  with  energy  of  bombarding  primaries 
of  high  energy  similar  to  the  variation  found  by  Nelson 
for  primaries  of  lowT  energy  bombarding  oxidised  films 
(cf.  A.,  1939,  I,  394),  and  a  similar  explanation  is 
discussed.  N.  M.  B. 

Electron  emission  of  copper,  silver,  and  alum¬ 
inium  on  bombardment  with  ions  of  high 
velocity.  E.  Grassmann  (Ann.  Physik,  1939,  [v], 
35,  465 — 472). — The  electron  emission  of  Cu  and  Ag, 
measured  with  an  inhomogeneous  ionic  beam,  varies 
from  40  to  86%  of  the  no.  of  bombarding  ions  for  ionic 
velocities  from  7  to  15  kv.,  and  that  of  A1  varies  from 
300  to  440%  for  the  same  velocities.  0.  D.  S. 

Measurement  of  optical  life-periods  in  an 
atomic  jet  excited  by  electron  impact.  H. 
Bruce  (Compt.  rend.,  1939,  208,  1805 — 1807). — An 
at.  jet  is  excited  over  a  narrowr  region  by  a  focussed 
transverse  beam  of  electrons,  and  the  path  of  the 
luminescent  atoms  is  recorded  by  a  spectrograph. 
The  mean  life  of  atoms  in  each  level  is  deduced  from 
microphotometer  measurements  on  the  corresponding 
spectrum  line,  giving  the  rate  of  decrease  of  intensity 
along  the  jet  (cf.  Koenig  and  Ellett,  A.,  1932,  439). 
The  method  is  of  general  application.  Preliminary 
data  for  certain  levels  of  Zn,  Cd,  and  Hg  (10~5 — 10-7 
sec.)  are  given.  A.  J.  E.  W. 

Effect  in  gases  submitted  to  the  action  of 
ultra-violet  light.  G.  Reboul  (Compt.  rend., 
1939,  208,  2065 — 2067). — Exposure  of  gases  to  ultra¬ 
violet  light  produces  large  ions  of  mobility  0*5 — 0*3  X 
10-3  (decreasing  with  time),  wrhich  persist  for  several 
hr.  after  irradiation.  These  ions  are  of  an  abnormal 
type,  as  they  have  a  pronounced  ionising  effect  for  '—30 
min.  after  irradiation  has  ceased.  A.  J.  E.  W. 

.Stopping  power  of,  and  ion  formation  by, 
oc-rays  in  gases.  K.  Schmieder  (Ann.  Physik, 
1939,  [v],  35,  445 — 464). — The  range  of,  and  total 
ionisation  by,  Po  a-rays  have  been  measured  in  air, 
N2,  02,  NO,  N02,  CO,  C02,  CH4,  C2H4,  Ne,  A,  and  Kr, 
and  in  various  mixtures  of  N2  and  02.  The  ionisations 


442 


BRITISH  CHEMICAL  AND  PHYSIOLOGICAL  ABSTRACTS.— A.,  I. 


i  (c-e) 


in  03  and  02  are  compared.  Deviations  from  the  at. 
additivity  rule  for  stopping  power  are  observed  in  N>, 
NO,  N02,  and  N20.  0.  D.  S. 

Residual  ionisation  of  gases  submitted  to  the 
action  of  X-rays.  G.  Reboul  and  F.  Perrier 
(Compt.  rend.,  1939,  208,  1715—1717 ;  cf.  A.,  1939, 1, 
169). — Recombination  coeff.  and  mobility  determin¬ 
ations  by  a  special  method  show  that  the  residual 
ionisation  is  due  to  a  mixture  of  normal  and  large  ions ; 
the  latter  are  not  formed  by  ageing  of  the  normal  ions. 

A.  J.  E.  W. 

Residual  ionisation  of  gases  submitted  to  the 
action  of  radioactive  substances.  F.  Perrier 
(Compt.  rend.,  1939,  208,  2064 — 2065;  cf.  pre¬ 
ceding  abstract).— A  residual  ionisation  persisting 
for  several  min.  after  exposure  to  Ra  is  due  to  small 
ions  of  mobility  <0*3  cm.  per  v.  per  cm.  The  re¬ 
combination  coeff.  decreases  from  6  X  10~6  to  8  x 
10~7  in  10  min.  A.  J.  E.  W. 

Collision  cross-section  of  K  atoms  and  K2 
molecules  in  gases.  P.  Rosenberg  (Physical 
Rev.,  1939,  [ii],  55, 1267  ;  cf.  Rosin,  A.,  1935,  1295).— 
Measurements,  under  identical  conditions,  by  a  mol. 
beam  method  for  K  and  K2  scattered  in  H2,  D2,  He,  A, 
and  No  are  reported.  The  ratio  of  effective  collision 
cross-section  of  Iv2  to  K  is  ~1*2,  except  for  scattering 
in  Do,  for  which  the  val.  is  1-36.  N.  M.  B. 

New  prospects  in  isotope  separation.  H.  S. 
Taylor  (Nature,  1939, 144,  8 — 9). — A  review.  ' 

L.  S.T. 

Discrepancies  in  the  isotopic  weight  of  12C. 
F.  W.  Aston  (Nature,  1939,  143,  797— 798).— The 
discrepancies  between  the  author's  val.  and  those  of 
Mattaiich  (A.,  1939,  I,  114)  and  of  Jordan  and 
Bainbridge  are  discussed  critically.  L.  S.  T. 

Masses  of  12C  and  14N.  T.  Asada,  T.  Okuda, 
K.  Ogata,  and  S.  Yoshimoto  (Nature,  1939,  143, 
797). — Measurements  of  the  mass  differences  of  12CH4 
— 160  and  of  12CHo  —  14N  give  calc.  vals.  of 
12-00394±0-0001S  and“l4*00761  ±0-00021  for  12C  and 
14N,  respectively,  using  XH  =  1*00812^0*00004. 

L.  S.  T. 

Isolation  of  the  light  isotope  of  chlorine,  at. 
wt.  34*979,  in  the  separation  tube.  K.  Clusius 
and  G.  Dickel  (Naturwiss.,  1939,  27,  487). — 35C1  has 
been  isolated  (99*6%  pure)  using  the  method  of 
thermo-diffusion  with  a  separation  tube  20  m.  long. 

A.  J.  M. 

Impulse  of  recoil  by  (3-decay.  L.  A.  Sliv 
(Compt.  rend.  Acad.  Sci.  U.R.S.S.,  1939,  23,  340 — 
342). — Mathematical.  W.  R.  A. 

(3-  and  y-rays  of  actinium-2?  and  actinium-C" . 
B.  WV  Sargent  (Canad.  J.  Res.,  1939, 17,  A,  82—102 ; 
cf.  A.,  1938,  I,  488). — There  is  evidence  that  the  (3- 
spectrum  of  Ac-2?  consists  of  a  strong  and  a  weak 
primary  component,  of  end-points  1*39  and  0*5  Me.v., 
respectively,  the  difference  equalling  that  of  a  y- ray 
emitted  in  the;  transformation  Ac-2?  Ac-C.  The 
ratio  of  no.  of  (3 -particles  in  the  two  primary  spectra 
is  'vl  *7 ,  "which  approximates  to  that  obtained  from 
the  intensities  of  the  y-rays.  D.  F.  R. 

Shape  of  the  (3-spectrum  in  the  case  of  the  for¬ 
bidden  transitions.  Y.  Berestecki  (Compt.  rend. 


Acad.  Sci.  U.R.S.S.,  1939,  23,  450— 454).— Mathe¬ 
matical.  ■’  W.  R.  A. 

Lower  limit  of  the  continuous  (3-spectrum  of 
radium-E.  A.  Flammersfeld  (Z.  Physik,  1939, 
112,  727 — 743). — A  (3-ray  spectrograph  suitable  for 
v*ork  with  energies  as  low  as  5  ke,v.  is  described.  By 
using  thin  films  of  radioactive  prep.  (0*1  g.)  as  source, 
the  secondary  effects  produced  by  scattering  in  the 
thin  foil  covering  the  counter-tube  aperture,  and  by 
re-irradiation  from  the  substrata  of  the  source  itself, 
were  measured  and  found  to  be  comparatively  great 
beloAv  25  ke.v.  Measurements  free  from  these 
secondary  effects  were  made  with  a  Ra-X  prep,  over 
the  range  25— 1170  ke.v.  Results  do  not  agree  "well 
with  the  energy  distribution  curves  derived  from  the 
theory  of  (3-decomp.  by  either  Fermi  or  Konopinski 
and  Uhlenbeck.  H.  C.  G. 

y- Rays  of  different  substances  from  the  active 
actinium  deposit.  S.  de  Benedetti  (J.  Phys. 
Radium,.  1939,  [vii],  10,  294 — 295). — The  absorption 
of  the  y-radiation  of  the  active  deposit  of  Ac  in 
equilibrium  with  its  derivatives  has  been  studied  and 
Ac- C"  has  been  isolated.  Its  radiation  consists  partly 
of  weak  rays  (energy  80  ke.v.)  "which  are  absorbed 
by  0*5  mm.  Pb.  The  different  components  of  the 
active  deposit  are  tentatively  assigned  to  relative 
disintegrations.  Most  of  the  hard  rays  are  due 
robably  to  the  transformation  Ae-2?  ->  Ac-C  (830 
e.v.).  W.  R.  A. 

Energy  of  hard-y-rays.  B.  S.  Dshelepov 
(Compt.  rend.  Acad.  Sci.  U.R.S.S.,  1939,  23,24 — 27). 
— A  new  method  for  measuring  the  energy  of  hard 
y-rays,  involving  the  use  of  two  counters  in  a  magnetic 
field,*  is  described.  Coincidence  of  discharges  occurs 
when  the  electron  and  positron  of  one  pair  enter 
different  counters.  The  measurement  of  the  no.  of 
coincidences  Avith  varying  magnetic  field  gives  a  linear 
spectrum.  The  lines  appear  only  "when  the  energies  of 
the  electrons  and  positrons  are  4(/iv  —  2m0c2).  The 
y-radiation  emitted  by  the  excited  ^C  nucleus  w*as 
investigated  with  the  apparatus.  The  energies 
obtained  agree  with  those  formerly  observed,  but  the 
intensity  ratio  is  different.  The  ratio  of  intensities  of 
the  ravs  of  energy  4*2  and  6*7  Me.v.  was  14  :  1. 

A.  J.  M. 

Radiations  from  radiomanganese.  J.  Y.  Dun- 
avorth  (Nature,  1939,  143,  1065). — Single  counter 
absorption  measurements  of  the  (3 -particles  from 
56Mn  and  the  results  of  and  y-y  coincidence 
measurements  are  recorded.  The  former  are  con¬ 
sistent  with  a  (3-particle  spectrum  composed  of  partial 
spectra,  with  max.  energies  of  1*2  and  2*9  Me.v.,  in  the 
ratio  of  0*40  :  0*60.  The  level  scheme  obtained  for  the 
disintegration  of  56Mn  from  these  measurements  pre¬ 
dicts  a  y-ray  of  600  ke.v.  energy  and  high  intensity. 
This  has  been  confirmed  [A.  G.  Ward]  by  using  a 
pressure  ionisation  chamber.  L.  S.  T. 

Half-periods  of  actinium-1?,  actinium- C",  and 
uranium-Xj.  B.  W.  Sargent  (Canad.  J.  Res., 
1939, 17,  A,  103—105), — The  half-periods  are  recorded 
as  follows  :  Ac-2?,  36*14:0*2  min.;  Ac-C",  4*764:0*02 
min, ;  U-X1,  24*14:0*2  days.  F.  J.  G. 
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Scattering  of  D  group  neutrons.  M.  Kimura 
(Soi.  Papers  Inst.  Phys.  Chem.  Res.  Tokyo,  1939,  36, 
153—164). — The  back-scattering  cross-sections  of  C 
and  D  group  neutrons  have  been  measured  for  a  large 
no.  of  elements.  In  many  cases  differences  between 
the  G  and  D  cross-sections  were  observed.  D  neutron 
absorption  cross-sections  for  several  elements  were 
estimated  from  the  saturation  val.  of  the  back- 
scattering  intensity.  D.  F.  R. 

Angular  distribution  of  the  fast  neutrons 
scattered  by  atoms.  S.  Kikuchi,  H.  Aoki,  and 
T.  Wakatuki  (Physical  Rev.,  1939,  [ii],  55,  1264— 
1265), — The  differential  cross-sections  at  different 
scattering  angles  determined  for  Pb  and  C  by  using 
ring  scatterers  of  different  sizes  show  that  scattering 
by  C  is  approx,  spherically  symmetric,  but  marked 
asymmetry  is  shown  by  Pb.  N.  M.  B. 

Disintegration  of  nitrogen  by  fast  neutrons. 
E.  Baldinger  and  P.  Huber  (Nature,  1939,  143, 
894). — Bombardment  of  N2  with  fast  neutrons 
obtained  by  the  reaction  2D  (2D,  hi)  3Ho  gives  1-63  X 
10-25  and  0*4  X  10-25  sq.  cm.  for  the  cross-sections  of 
the  reactions  14N  {hi,  4a)uB  and  14N  {hi,  XH)  14C, 
respectively.  The  reaction  energy  for  the  14N  nB 
transformation  is  —0-43  Me.v.  L.  S.  T. 

.  •  .  i  •  •  | 

Short-range  a-particles  from  oxygen,  nitro¬ 
gen,  and  fluorine  bombarded  with  protons. 
W.  E.  Bubcham  and  C.  L.  Smith  (Nature,  1939,  143, 
795—796;  cf.  A.,  1939,  I,  397).— A  group  of  a- 
particles  of  mean  range  0*8  cm.  is  emitted  from  a 
BaF2  target  bombarded  with  330-kv.  protons  (cf 
ibid.,  54).  These  particles  follow  approx,  the  same 
resonance  curve  as  that  obtained  for  the  y-rays  from 
proton- bombarded  F.  At  500  kv.  bombarding  energy, 
02  emits  a  group  of  a-particles  of  range  2*07  ±0*05  cm. 
and  No  one  of  2*57 ±0*05  cm.  range.  These  groups 
are  assigned  to  the  reactions  180  -f  XH  15N  +  4He 
+  3*96±0*15  Me.v.  and  15N  +  xH->-  12C  +  4He  + 
5*00±0*15  Me.v.,  respectively.  Vais,  obtainod  for  the 
masses  of  180  and  12C  are  1 8*0050 ±0*0004  and  12*0038 
±0*0004,  respectively.  L.  S.  T. 

Excitation  function  for  iron  by  energetic 
deuterons.  J.  M.  Cork  and  B.  R.  Curtis  (Physical 
Rev.,  1939,  [ii],  55,  1264). — Fe  foils  after  exposure  to 
high-energy  deuterons  from  a  cyclotron  were  examined 
for  activity.  The  energy-activity  curve  for  the  18-hr. 
Co  formed  by  a  (D,  n)  reaction  shows  saturation  at 
7  Me.v,  compared  with  the  expected  val.  10 — 12  Me.v. 
(cf.  Konopinski,  A.,  1938,  I,  430).  N.  M.  B. 

Long-lived  radioactive  55Fe.  J.  J.  Livingood 
and  G.  T.  Seabobg  (Physical  Rev.,  1939,  [ii],  55, 
1268 — 1269;  cf.  A.,  .1938,  I,  427).— Continued 
observations  over  22  months  on  the  chemically 
separated  Fe  fractions  from  deuteron-bombarded  Fe 
samples  show  that  the  47-day  period  (59Fe)  is  accom¬ 
panied  by  a  much  weaker  activity  of  very  long  half-life 
attributed  to  55Fe  formed  through  54Fe  ( D ,  p)  55Fe  with 
the  activity  probably  leading  to  stable  S5Mn  by  posi¬ 
tron  emission  or  by  AT-electron  capture.  N.  M.  B. 

If-electron  capture,  nuclear  isomerism,  and 
the  long-period  activities  of  titanium  and 
scandium.  H.  Walke,  E.  J.  Williams,  and  G.  R. 
Evans  (Proc.  Roy.  Soc.,  1939,  A,  171,  360—382).— 


A  study  was  made  of  the  activities  induced  in  Ti  and 
Sc  by  high-energy  deuterons  and  in  Ti  by  activation 
with  11-Me.v.  a-particles.  A  radioactive  isotopo  of  V 
has  been  discovered  which  decays  by  A-electron 
capture,  ascribed  to  47V.  An  isomeric  form  of  51Ti 
which  decays  by  emitting  electrons  was  detected,  tho 
product  nucleus  51V  being  left  in  an  excited  state. 
The  branching  decay  of  4GSc  by  X-electron  capturo 
and  electron  emission  was  observed.  The  half-life 
and  energy  of  the  disintegrations  were  measured. 

G.  D.  P. 

Artificial  radioactivity  of  lead  produced  by 
neutrons.  H.  de  Vries  and  G.  Diemer  (Physica, 
1939,  6,  599—600;  cf.  Pool  et  al ,  A.,  1937,  I,  490).— 
Chemical  separations  in  conjunction  with  counter 
measurements  show  that  bombardment  of  Pb  with  fast 
or  slow  neutrons  gives  an  element  of  period  80  min. 
((3-activo,  half- val.  thickness  of  Al  0*1  mm.),  which  is 
probably  a  Pb  isotope  produced  by  a  (ft,  2?i)  reaction. 
A  5  min.  period  is  traced  to  impurity,  probablv  Zn. 

a;j.  e.  w. 

Fission  of  heavy  nuclei  :  a  new  type  of  nuclear 
disintegration.  N.  Feather  (Nature,  1939,  143, 
877 — 879,  1027). — A  review  of  progress.  L.  S.  T. 

Emission  of  neutrons  accompanying  the 
fission  of  uranium  nuclei.  J.  Rotblat  (Nature, 
1939, 143,  852). — Comparison  of  the  neutron  effects  of 
U  with  those  of  Cu  and  Al  shows  that  when  bombarded 
by  neutrons  from  Rn  ±  Be,  U  gives  off  more  neutrons 
than  either  Cu  or  Al.  The  apparent  excess  of  neutrons 
given  off  by  U  nuclei  probably  represents  the  neutron 
shower  accompanying  the  fission  of  an  activated  U 
nucleus  (cf.  A.,  1939, 1,  233) ;  it  is  not  due  to  inelastic 
scattering  of  neutrons  or  to  the  reaction  {n,  2 ?i).  The 
calc.  no.  of  neutrons  emitted  in  a  single  fission  is  6. 

L.  S.  T. 

Energy  and  range  of  the  heavy  uranium  resi¬ 
dues.  0.  Haxel  (Z.  Physik,  1939,  112,  6S1 — 
688) . — -Bombardment  of  U  with  slow  neutrons  gives 
rise  to  two  sharply-defined  groups  of  particles  the 
ranges  of  which  oc  their  energies.  The  masses  and 
charges  are  inversely  related  to  the  energies  and 
ranges.  *  L.  G.  G. 

Stability  of  uranium  and  thorium  for  natural 
fission.  W.  F.  Libby  (Physical  Rev.,  1939,  [ii], 
55,  1269). — A  review  of  available  evidence  and 
experimental  data  indicates  that  no  fission  similar  to 
that  induced  by  neutron  absorption  can  occur 
naturally  for  either  U  or  Th.  N.  M.  B. 

Further  disintegration  products  of  the  bom¬ 
bardment  of  uranium  with  neutrons.  0.  Hahn 
and  F.Strassmann  (Naturwiss.,  1939, 27, 529 — -534). — 
Further  investigation  of  the  Cs,  Rb,  Xe,  Kr,  I,  and  Br 
isotopes,  which,  together  with  those  formerly 
described,  are  produced  by  the  bombardment  of  TJ 
with  neutrons,  has  been  carried  out.  Cs  isotopes  of 
half-life  6  min.  (Cs  hi)  and  33  min.  (Cs  iv)  give  rise 
to  Ba  of  half-life  86  min.  (Ba  in)  and  30.0  hr.  (Ba  iv), 
respectively.  -  Ban  with  half -life  14  min.  gives  rise  to 
an  active  La  isotope.  The  processes  involved  are  : 
fi2U  ±  ^Kr->-  (P,  3  hr.)  $Rb-X  (P,  17  min.) 

flSr  +  wBa->  (£,  14  min.)  57La  ->  (£,  —2*5  hr.) 
Ce  (?);  ‘BXe-MP,  h  ^Cs^O,  6  min.)  ^Ba  ^ 
(P,  86  min.)  xi$La  (stable);  Xe->-(p,  ~15  min.) 
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Cs  ->  (p,  33  min.)  Ba~>  (p,  300  hr.)  La->-  (p,  36  hr.) 
Ce  ( ?).  Four  active  I  isotopes  are  produced  from  Te 
by  p-change.  Te  isotopes  of  half-life  43  ruin.,  66  hr., 
1  hr.,  and  30  hr.  give  rise  to  I  isotopes  of  half-life  57 
min.,  2*3  hr.,  18*5  hr.,  and  8  days,  respectively.  The 
breakdown  product  of  the  I  isotopes  is  probably  Xe. 
Two  weak  Br  isotopes  are  also  amongst  the  products 
of  disintegration  of  U  when  bombarded  with  neutrons. 
Their  half-lives  are  35  min.  and  ~230  min. 

A.  J.  M. 

Breakdown  products  from  the  irradiation  of 
uranium  with  neutrons.  Strontium  isotopes. 
C.  Lieber  (Naturwiss.,  1939,  27,  421 — 423). — The 
radioactive  Sr  isotopes  produced  by  breakdown  of  U 
when  bombarded  with  neutrons  have  been  in¬ 
vestigated.  Three  Sr  isotopes  with  half-life  periods 
7  min.,  6  hr.,  and  54  days,  respectively,  were  detected. 
The  second  of  these  gives  rise  to  a  Y  isotope  of  half-life 
3*5  hr.  A.  J.  M. 

Tracks  on  photographic  plates  of  the  recoil 
nuclei  of  disintegration  of  uranium.  L.  Mys- 
sowsky  [Missovski]  and  A.  Jdanoff  [Shdanov] 
(Nature,  1939,  143,  794 — 795). — Tracks  on  photo¬ 
graphic  plates  with  a  thick  coat  of  emulsion  of  recoil 
nuclei  produced  by  the  action  of  neutrons  on  U  have 
a  range  close  to  that  of  the  a-particles  of  U.  The  no. 
of  recoil  nuclei  having  ranges  >1*5  cm.  in  air  is  -—'100 
per  sq.  cm.  per  min.  (cf.  A.,  1939, 1,  233).  Irradiation 
of  Bi,  Au,  and  Pt  for  hr.  with  neutrons  from  a  cyclo¬ 
tron  produced  no  recoil  nuclei.  L.  S.  T. 

Detection  of  recoil  nuclei  in  bombardment 
of  uranium  with  neutrons.  A.  Shdanov  and  L. 
Missovski  (Compt.  rend.  Acad.  Sci.  U.R.S.S.,  1939, 
23,  135 — 136). — A  photographic  plate  was  exposed 
for  40  min.  near  a  U  salt  bombarded  with  slow 
neutrons.  Microscopic  examination  revealed  in 
addition  to  y-ray  fog,  a-particles,  and  protons  a  no. 
of  tracks  2—3  times  as  dense  as  those  of  the  a-particles. 
These  tracks,  which  were  not  produced  by  either  U  or 
neutrons  alone,  were  attributed  to  heavy  recoil  nuclei 
from  U.  J.  A.  K. 

Tracks  of  recoil  nuclei  in  the  disintegration  of 
uranium  by  neutrons.  A.  Shdanov,  L.  Missov¬ 
ski,  and  M.  Missovskaja  (Compt.  rend.  Acad.  Sci. 
U.R.S.S.,  1939,  23,  338— 339).— Powdered  U  metal, 
when  bombarded  by  neutrons  from  a  cyclotron  and 
photographed  using  special  emulsions,  exhibits  two 
characteristic  tracks  >1*5  cm.  in  air;  one  track 
arises  from  a-particles  and  the  other,  which  is  thicker 
and  more  continuous,  from  recoil  nuclei.  It  is 
estimated  that  a  plate  of  6  sq.  cm.  receives  -—600 
recoil  nuclei  per  min.  This  estimate  agrees  with  that 
of  Frisch  (A.,  1939, 1, 233)  but  not  with  that  of  Roberts 
et  al.  (ibid**  234).  The  energy  of  recoil  nuclei  is 
^35  Me.v.  Similar  experiments  with  Bi,  Au,  and  Pt 
gave  no  tracks  for  recoil  nuclei.  W.  R.  A. 

Energy  of  neutrons  liberated  in  the  nuclear 
fission  of  uranium  induced  by  thermal  neutrons. 
H.  vox  Halban,  jun,,  F.  Joliot,  and  L.  Kowarski 
(Nature,  1939,  143,  939). — Secondary  neutrons  liber¬ 
ated  in  U  irradiated  with  thermal  neutrons  can  com¬ 
municate  to  0  nuclei  in  an  02-filled  ionisation 
chamber  recoil  energies  of  ~2*5  Me.v.  The  second¬ 


ary  radiation  contains,  therefore,  neutrons  possessing 
an  energy  of  <11  Me.v.  L.  S.  T. 

Control  of  the  chain  reaction  involved  in  fission 
of  the  uranium  nucleus.  F.  Adler  and  H.  von 
Halban,  jun.  (Nature,  1939,  143,  793). — The  energy 
liberation  of  the  nuclear  reaction  chain  which  is  possible 
in  the  fission  of  a  U  nucleus  by  neutrons  is  discussed. 
The  addition  of  a  small  quantity  of  an  absorbent  such 
as  Cd  provides  the  possibility  of  controlling  the  energy 
liberation.  The  system  will  become  stable  at  a  temp, 
which  is  characteristic  of  the  chemical  composition 
and  dimensions  of  the  system.  L.  S.  T. . 

Decay  curves  of  uranium  and  thorium  fission 
products.  T.  Bjerge,  K.  J.  Brostrom,  and  J. 
Koch  (Nature,  1939,  143,  794). — Decay  curves  for 
the  disintegration  of  U  by  fast  and  by  slow  neutrons 
and  for  the  disintegration  of  Th  all  have  the  same 
shape.  The  curves  do  not  show  whether  different 
U  isotopes  are  responsible  for  the  fission  produced 
by  slow  and  by  fast  neutrons.  L.  S.  T. 

Statistical  calculation  of  composite  decay 
curves.  0.  R.  Frisch  (Nature,  1939,  143,  852 — 
853). — The  radioactive  decay  curve  of  the  U  fission 
products  is  compared  with  a  curve  calc,  on  simple 
statistical  assumptions  concerning  the  distribution  of 
decay  periods.  The  agreement  indicates  that  the 
individual  features  of  the  decay  curves  of  Th  and  U 
are  practically  eliminated  by  the  large  no.  of  decay 
periods  (see  above).  L.  S.  T. 

Apparent  existence  of  a  very  penetrating 
radiation  from  radium  and  (radium  +  beryl¬ 
lium)..  M.  E.  Nahmias,  F.  L.  Hopwood,  T.  E. 
Banks,  W.  H.  Rann,  and  L.  G.  Grimmett  (Nature, 
1939,  143,  1065 — 1066).— The  supposed  penetrating 
radiation  from  Ra  and  Ra  +  Be  consisting  possibly 
of  mesotrons  (A.,  1935,  426;  A.,  1939,  I,  174)  is 
shown  to  be  due  entirely  to  y-rays  excited  by  neutrons 
in  the  Pb  protection  around  the  Geiger-Miiller 
counter.  ,  L.  S.  T. 

Geiger-counter  measurements  of  the  vertical 
cosmic-ray  intensity  between  sea  level  and 
24,000  ft.  W.  F.  G.  Swann  and  W.  E.  Danforts 
(J.  Franklin  Inst.,  1939,  228,  43 — 61). — Data  were 
obtained  with  10  pairs  of  Geiger  counter  telescopes 
with  vertical  axis,  impulses  resulting  from  the  passage 
of  a  cosmic  ray  through  one  of  the  telescopes  being 
recorded  photographically.  A  relative  vertical  in¬ 
tensity  curve  for  observations  at  sea  level  and  at  four 
altitudes  up  to  24,000  ft.  is  given  and  analysed.  A 
mathematical  examination  of  the  comparison  of 
Geiger- Muller  with  ionisation  measurements  is  de¬ 
veloped  and  discussed  in  relation  to  the  constituents 
of  the  components  of  cosmic  rays.  N.  M.  B. 

Showers  in  cosmic  rays.  II.  W.  Heisenberg 
(Z.  Physik,  1939,  113,  61— S6;  cf.  A.,  1937,  I,  6).— 
A  theoretical  examination  of  the  conditions  for  pro¬ 
duction  of  multiple  processes  in  the  light  of  Yukawa's 
theory.  L.  G.  G. 

Alfven’s  hypothesis  of  a  41  cosmic  cyclotron/' 
E.  R.  Sabato  (Physical  Rev.,  1939,  [ii],  55,  1272— 
1273 ;  cf.  A.,  1937,  I,  6,  340).— A  criticism. 

N.  M.  B.  ; 


GENERAL,  PHYSICAL,  AND  INORGANIC  CHEMISTRY. 


445 


i  (/) 


The  meson  and  its  transformation  into  heavy 
particles.  R.  C.  Majumdar  and  D.  S.  Kothari 
(Nature,  1939,  143,  796— 797).— When  the  initial 
energy  of  a  meson  is  >2  x  109  e.v.  the  probability 
of .  transformation  into  a  proton  and  a  neutron  is 
high.  The  protons  and  neutrons  found  in  cosmic 
rays  may  be  due  to  the  spontaneous  transformation 
of  mesons  of  very  high  energies.  L.  S.  T. 

Mesotron  and  directional  distribution  of 
cosmic  rays.  P.  Weisz  (Naturwiss.,  1939,  27, 
501). — Assuming  that  the  height  at  which  meso¬ 
trons  are  produced  is  0*9  of  the  height  of  the  homo¬ 
geneous  atm.,  the  decomp,  path,  L ,  of  the  mesotron 
is  —13  km.  at  sea-level.  A.  J.  M. 

Search  for  heavy  cosmic-ray  particles  with  a 
cloud  chamber.  G.  Herzog  (Physical  Rev.,  1939, 
[ii],  55,  1266). — An  anticoincidence  amplifying  set 
was  used  to  trip  the  cloud  chamber  only  by  those 
cosmic-ray  particles  having  a  further  path  below  a 
given  range  and  for  which  mass  differences  can  be 
detected  by  ionisation  in  a  cloud  chamber.  In  118 
photographs  with  a  large  Wilson  chamber,  no  case 
showing  any  observable  difference  of  ionisation  from 
fast  electrons  was  found  (cf.  Street,  A.,  1938,  I,  9), 
emphasising  the  rarity  of  occurrence  of  the  terminal 
portion  of  a  mesotron  track.  N.  M.  B. 

.  High-altitude  cosmic  radiation  measure¬ 
ments  near  the  north  geomagnetic  pole.  H. 
Carmichael  and  E.  G.  Dymond  (Proc.  Roy.  Soc., 
1939,  A,  171,  321—344;  cf.  A.,  1938,  I,  382).— 
Measurements  were  carried  out  in  geomagnetic 
latitude  85°  N.  by  means  of  a  triple  coincidence 
apparatus  with  radio  transmission  of  the  data  and  a 
self-recording  ionisation  apparatus.  Comparison  of 
the  results  with  those  obtained  in  lower  latitudes 
shows  that  no  appreciable  quantity  of  low-energy 
cosmic  radiation  reaches  the  earth  from  outer  space, 
and  that  there  is  no  incoming  radiation  in  the 
energy  range  3  X  107  to  ~109  ev.  Details  of  the 
design  of  the  apparatus  are  given  (cf.  following 
abstract).  G.  D.  P. 

Upper  air  investigations  in  North-West  Green¬ 
land.  H.  Carmichael  and  E.  G.  Dymond  (Proc.  Roy. 
Soc.,  1939,  A,  171, 345 — 359). — Observations  were  made 
in  latitude  76°  N.  of  pressure,  temp.,  and  wind  speed 
at  heights  up  to  20  km.  A  well  marked  tropopause 
was  found  at  11*2  km.  and  an  unusual  rise  of  temp, 
in  the  stratosphere;  the  pilot  balloons  showed  very 
still  air  in  the  stratosphere  and  a  marked  velocity 
max.  at  9  km.  in  the  troposphere.  G.  D.  P. 

Cosmic-ray  bursts  at  high  altitudes.  H.  J.  J. 
Braddick  (Proc.  Roy.  Soc.,  1939,  A,  171,  314 — 321). 
— Measurements  carried  out  in  an  aeroplane  up  to  a 
height  of  9*2  km.  show  that  the  no.  of  large  bursts 
increases  more  rapidly  than  the  no.  of  small  bursts 
and  that  both  increase  more  rapidly  than  the  no.  of 
showers  recorded  by  counters^  The  results  suggest 
a  change  in  the  energy  distribution  of  the  electrons 
with  height.  G.  D.  P. 

Theory  of  effects  of  latitude  and  asymmetry 
of  cosmic  radiation.  VI.  Cones  of  cosmic 
rays  infinitely  near  the  equator.  VII.  Tra¬ 
jectories  near  the  equator.  Y.  L.  Tchang 


(Ann.  Soc.  Sci.  Bruxelles,  1939,  [i],  59,  285 — 300, 
301—345).  E.  L.  U. 

Analysis  of  the  latitude  effect  of  cosmic  rays 
in  the  stratosphere.  S.  N.  Vernov  (Compt. 
rend.  Acad.  Sci.  U.R.S.S.,  1939,  23,  140—142).— 
A  discussion  of  the  distribution,  absorption,  and 
composition  of  cosmic  rays  in  the  stratosphere. 

J.  A.  K. 

Cosmic  rays  on  the  Pacific  Ocean.  P.  S.  Gill 
(Physical  Rev.,  1939,  [ii],  55,  1151— 1159).— A  con¬ 
tinuation  of  records  previously  reported  (cf.  Compton, 
A.,  1938,  I,  9).  An  atm.  temp,  coeff.  is  found  to  be 
a  function  of  latitude.  There  is  also  a  latitude  effect, 
of  magnetic  origin  alone,  showing  a  sharp  inflexion  at 
critical  N.  and  S.  latitudes,  and  this  inflexion  is 
regarded  as  associated  with  the  min.  energy  required 
for  a  primary  electron  to  produce  mesotrons  capable 
of  traversing  the  atm.  The  small  magnitude  of  the 
latitude  effect  is  strong  evidence  of  the  secondary 
nature  of  mesotrons.  N.  M.  B. 

Study  of  cosmic  rays  in  the  stratosphere  in 
the  vicinity  of  the  magnetic  equator.  S.  N. 
Vernov  and  A.  V.  Mironov  (Compt.  rend.  Acad. 
Sci.  U.R.S.S.,  1939,  23,  137— 139).— The  altitude  dis¬ 
tribution  of  cosmic  rays  has  been  studied  by  recording 
radio  signals  automaticallv  transmitted  from  the 
impulses  of  a  Geiger  counter  in  a  balloon.  The  energy 
spectrum  of  cosmic  particles  deduced  from  the  results 
can  be  interpreted  by  assuming  that  in  any  latitude 
all  particles  with  energy  >  the  limiting  energy  for 
the  vertical  distance  are  present.  J.  A.  K. 

Anomalies  in  the  directional  intensity  dis¬ 
tribution  of  cosmic  rays.  H.  S.  Ribner  (Physical 
Rev.,  1939,  [ii],  55,  1271). — An  east-west  directional 
intensity  survey  with  apparatus  of  improved  angular 
resolution  confirms  the  existence  of  an  anomalous 
directional  intensity  pattern  in  the  sky,  and  an 
anaRsis  of  such  patterns  provides  highly  refined  data 
on  primary  rays,  their  spectra,  and  their  behaviour 
under  absorption.  N.  M.  B. 

Fine  structure  in  the  zenith  angle  distribution 
of  cosmic  rays.  D.  M.  Cooper  (Physical  Rev., 
1939,  [ii],  55,  1272 ;  cf.  preceding  abstract). — In¬ 
vestigations  in  the  eastern  azimuthal  plane  show  small 
deviations  of  the  experimentally  observed  intensity 
from  the  cos2  0  curve  as  a  function  of  the  zenith  angle 

6.  N.M.B. 

Zenith  angle  distribution  of  the  hard  com¬ 
ponent  of  cosmic  rays  and  the  mass  of  the 
mesotron.  P.  Weisz  (Phvsical  Rev.,  1939,  [ii], 
55,  1266—1267  ;  cf.  A.,  1939,  I,  236).— Mathematical. 

N.  M.  B. 

Variations  of  cosmic-ray  intensity  with  vari¬ 
ations  of  atmospheric  pressure  and  temper¬ 
ature  at  sea-level.  J.  Clay  and  E.  M.  Bruins 
(Physica,  1939,  6,  628 — 632).— Measurements  with  an 
A  ionisation  chamber  under  12  cm.  of  Fe  show  a  daily 
variation  of  intensity  (/)  during  the  winter,  in  approx, 
parallelism  with  temp.,  and  an  antiparallel  variation 
of  /  with  mean  temp,  over  longer  periods.  Instru¬ 
ments  under  110  cm.  of  Fe  record  the  latter  variation, 
but  not  the  daily  changes.  The  barometric  and  temp, 
coeffs.  of  I  for  both  sets  of  instruments  are  — 6*4% 
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per  cm.  and  —0*21%  per  °cL;  the  high  barometric 
coeff.  is  probably  related  to  the  large  vals.  obtained 
with  rays  at  largo  angles  'with  the  vertical. 

A.  J.  E.  W. 

Decay  of  penetrating  cosmic  radiation  in 
different  directions.  J.  Clay,  K.  H.  J.  Jonker, 
and  J.  T.  Wiersma  (Physica,  1939,  6,  648). — A 
correction  (cf.  A.,  1939, 1,  175).  The  %  of  secondary 
rays  in  different  directions  is  nearly  const.,  and  the 
particles  decay  with  a  mean  life-time  between  T7  and 

2*0  x  10-6  sec.  A.J.  E.W. 

Absorption  of  hard  cosmic  rays  in  different 
materials.  J.  Clay  and  A.  G.  M.  van  Gemert 
(Physica,  1939,  6,  649 — 655). — Data  are  recorded  for 
the  absorption  of  the  penetrating  rays  in  H20,  slate 
(cf.  A.,  1939,  I,  175),  Fe,  and  Pb  for  16°  cones  at 
different  angles  with  the  vertical.  Equiv.  absorption 
occurs  in  1,  0*82,  and  5*7  m.  of  Fe,  Pb,  and  H20, 
respectively.  The  absorption  is  not  oc  d,  and  also 
increases  less  rapidly  than  the  electron  density.  The 
%  of  secondary  rays  in  different  directions  is  approx, 
const.,  but  penetrating  rays  at  60°  to  the  vertical  have 
a  high  barometric  coeff.  (~6%  per  cm.)  and  penetrate 
30  cm.  of  Pb  with  very  little  absorption. 

A.J.  E.W. 

Ionisation  by  cosmic  rays  in  gases.  J.  Clay 
and  H.  J.  Stammer  (Physica,  1939,  6,  663 — 672).— 
Cosmic-ray  ionisation  in  N2,  A,  Kr,  and  Xe  (at  >50 
atm.)  has  been  measured  between  concentric  cylinders, 
using  fields  of  50 — 500  v.  per  cm.  Saturation  vals. 
are  calc,  by  the  Jaffe-Zanstra  formula,  and  the  wall 
effects  are  evaluated.  The  relative  ionisation  (I)  vals. 
at  1  atm.  under  12  cm.  of  Fe  at  sea  level  are  N2  1*00, 
A  T65,  Kr  4*69,  Xe  ~7*4.  For  each  gas  I  —  cp  or  a  + 
bp,  according  as  p  is  <  or  >  the  crit.  pressure  for  the 
vessel.  I  increases  more  rapidly  than  d  for  the  four 
gases.  Comparison  is  made  with  data  for  y-ray 
ionisation.  A.  J.  E.  W. 

Expanded  shower  of  cosmic  rays  in  air.  H. 
Etjler  and  H.  Wergeland  (Naturwiss.,  1939,  27, 
484 — 485). — The  formation  of  expanded  showers  in 
cosmic  radiation  is  discussed.  The  extent  of  the 
expansion  is  independent  of  tho  energy  of  the  originat¬ 
ing  particles  and  of  the  no.  of  particles  in  the  shower. 
Equations  are  given  which  govern  the  density  distribu¬ 
tion  in  the  shower.  These  enable  the  relative  co¬ 
incidence  frequency  of  two  counter-tubes  to  be  calc, 
as  a  function  of  their  distance  apart.  Tho  calc, 
frequency  is  compared  with  that  observed. 

V  A.  J.  M. 

Comparison  of  cosmic-ray  showers  under- 

S round  and  at  sea  level.  D.  H.  Follett  (Proc. 

hysical  Soc.,  1939,  51,  585 — 591). — A  comparison  of 
counter  measurements  of  cosmic -ray  shower  frequen¬ 
cies  from  various  thicknesses  of  Pb  at  sea  level  and  at 
a  depth  of  30  m.  in  clay  indicates  that  results  at  sea 
level  accord  with  the  predictions  of  the  cascade 
theory  and  that  those  underground,  though  less 
unequivocal,  can,  after  corrections  and  allowances,  be 
similarly  explained  without  the  assumption  of  any 
special  mechanism.  N.  M.  B.  . 

Shower  of  heavy  particles.  A.  Shdaxov  (Compt. 
rend.  Acad.  Sci.  U.R.S.S.,  1939,  23,  28 — 30).— 
Nuclear  disintegration  effected  by  cosmic  rays  in  a 


Wilson  cloud  chamber  has  been  observed.  In -an 
experiment  at  a  height  of  9000  m.  a  disintegration  was 
observed  in  the  form  of  a  heavy  particle  shower  with 
<—'100  particles.  A  photograph  of  the  shower  is  given 
and  discussed.  A.  J.  M. 

Efficiency  of  electron  counters.  J.  de  Vries 
and  G.  J.  Sizoo  (Physica,  1939,  6,  593 — 598;  cf.  A., 
1939,  I,  170). — Two  counters  are  arranged  so  that 
electrons  pass  successively  through  both ;  the  ratio  of 
the  no.  of  coincidences  to  the  no.  of  counts  in  the 
second  countor  represents  the  efficiency  of  the  first 
counter.  The  efficiency  of  an  air-filled  counter 
(6 — 10  cm.  pressure)  for  electrons  with  Hp  vals.  of 
1000 — S400  gauss- cm.  is  1  —  o°n,  where  n  is  the  mean 
no.  of  ions  produced  per  electron,  and  cr  is  tho  prob¬ 
ability  that  a  primary  ion  causes  a  discharge.  Using 
vals.  of  n  obtained  with  a  Wilson  chamber,  it  is 
deduced  that  a  is  nearly  const.  (0*44)  for  tho  conditions 
studied.  A.J.  E.W. 

Electronic  field  emission  obtained  during 
bombardment  of  aluminium  oxide  by  electrons 
or  negative  ions.  A.  Bojinesco  (Compt.  rend., 
1939,  208,  1800— 1802). — Bombardment  of  a  surface 
layer  of  A1203  on  Al  with  electrons  and  negative  ions 
induces  sti*ong  electronic  emission,  detected  by  a 
positively  charged  collector,  which  continues  after 
bombardment  has  ceased  (cf.  Malter,  A.,  1936,  540). 
With  high  collector  potentials,  scintillations  appear  on 
the  A1203  surface.  The  effect  is  due  to  tho  develop¬ 
ment  in  the  A1203  layer  of  a  high  potential  gradient 
(~ 7  Mv.  per  cm.),  which  drags  tho  conductivity  elec¬ 
trons  from  the  Al  support  with  sufficient  velocity  to 
penetrate  the  surface.  A.  J;  E.  W.  = .. 

Structure  of  15N.  G.  Beck  (J.  Pliys.  Radium, 
1939,  [vii],  10,  291 — 293). — Mathematical.  From 
consideration  of  known  data  on  tho  behaviour  of  15N, 
the  order  of  magnitude  of  the  vals.  characteristic  of  the 
spectrum  of  the  nuclear  levels  has  been  estimated. 
The  data  indicate  that  the  distribution  of  levels  is  not 
uniform.  W.  R.  A. 

Limits  of  application  of  metric  geometry  to 
nuclear  physics.  I.  J.  Mariani  (J.  Phys.  Rad¬ 
ium,  1939,  [vii],  10,  296 — 306). — Mathematical. 

W.R.A. 

Indiscernibility  .  of  corpuscles.  P.  F£vrier 
(J.  Phys.  Radium,  1939,  [vii],  10,  307 — 323). — - 
Theoretical.  W.  R.  A. 

Ionisation  in  the  troposphere.  S.  Ziemecki 
(Nature,  1939,  143,  979— 980). — Results  obtained  in 
three  balloon  flights  indicate  that  the  oscillations  of 
ionisation  observed  by  Suckstorff  (Physikal.  Z.,  1934, 
35,  368)  in  the  higher  troposphere  are  due  to  instru¬ 
mental  errors  rather  than  to  radioactive  substances  of 
extra-terrestrial  origin.  The  anomalies  observed  by 
Juilfs  ( A.,  1939, 1, 54)  for  the  lower  troposphere  are  pro¬ 
bably  due  to  radioactive  substances  of  terrestrial  origin. 

L.  S.  T. 

Binding  energy  of  6He  and  nuclear  forces. 
H.  Margenatt  (Physical  Rev.,  1939,  [ii],  55,  1173 — 
1 175). — A  second-order  perturbation  calculation  of  the 
energy  difference  6He  —  ®Li,  with  inclusion  of  all  doubly 
excited  bscifia tor  states,  alters  the  difference  only 
slightly  and  conserves  agreement  with  experiment  (cf. 
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Feenberg,  A.,  1937,  I,  109),  but  improves  the  first- 
order  energy  by  ~100%.  Certain  conclusions  on  the 
detailed  nature  of  the  spin  forces  are  discussed. 

N.  M.  B. 

Deviation  from  the  Coulomb  law  for  the  proton. 
H.  Frohlich,  W.  Heitler,  and  B.  Kahn  (Proc.  Roy. 
Soc.,  1939,  A,  171,  269 — 280). — A  mathematical 
investigation  shows  that  the  force  between  a  proton 
and  a  negative  point  charge  becomes  repulsive  at 
distances  <  ^  of  the  electronic  radius.  The  result 
arises  from  the  fact  that  the  proton  spends  a  certain 
fraction  of  its  life  in  a  dissociated  state  as  a  neutron 
and  a  positive  mesotron.  It  is  suggested  that  the 
calc,  deviation  explains  recent  experiments  on  the  fine 
structure  of  the  Da  and  H0  lines  of  the  H  spectrum 
(cf.  Williams,  A.,  1939,  I,  1).  G.  D.  P.  ‘ 

Transmutation  function  for  deuterons.  P.  L. 
Kapur  (Indian  J.  Physics,  1939,  13,  S7 — 90;  cf.  A., 

1938,  I,  293). — For  nuclear  reactions  involving  deute¬ 

rons  of  which  only  the  neutron  is  captured  it  has  been 
shown  mathematically  that  the  concept  of  the/4  partial 
entry  ”  of  the  deuterons  into  the  coulombic  potential 
barrier  of  the  bombarded  nuclei  has  limited  validity. 
This  limit  is  calc,  in  terms  of  the  author’s  previously 
published  theory.  Graphs  are  given  showing  the  way 
in  which  the  total  energy  of  the  outgoing  proton 
varies  with  that  of  the  bombarding  deuteron  for  a  no. 
of  vals.  of  the  potential  barrier.  T.  H.  G. 

Polarisabilities  and  van  der  Waals  forces 
for  atoms  in  S  states.  J.  K.  Knipp  (Physical 
Rev.,  1939,  [ii],  55,  1244 — 1254). — Mathematical. 
Using  the  Hartree-Fock  model,  the  Moller-Plesset 
perturbation  scheme  (cf.  A.,  1934,  1285)  is  extended. 
The  approx,  vals.  found  for  the  at.  polarisability  of 
Be  and  A  are  4-14  x  10~24  and  1*28  X  10~24  c.c., 
respectively.  The  const,  g  in  the  van  der  Waals 
energy,  —  u/i26,  is  ~222  x  KH0  for  two  Be  atoms 
and  63*7  x  10-60  erg  per  cm.6  for  two  A  atoms.  The 
observed  at.  polarisability  of  A  is  1*63  X  10~24  c.c. . 

N.  M.  B. 

Classical  dynamics  of  the  meson.  D.  Ivan¬ 
enko  (Nature,  1939,  144,  77—78).  L.  S.  T. 

Instability  of  the  mesotron  and  the  gravit¬ 
ational  constant.  P.  M.  S.  Blackett  (Nature, 

1939,  144,  30). — If  the  observed  lifetime  of  a  meso¬ 

tron  is  to  be  related  to  other  fundamental  consts., 
g  must  be  included.  This  has  been  done,  and  the 
result  indicates  the  possibility  that  the  decay  of  the 
mesotron  provides  a  link  between  at.  and  gravitational 
phenomena.  L.  S.  T. 

Can  technical  use  be  made  of  the  energy  of  the 
atomic  nucleus  ?  S.  Flugge  (Naturwiss.,  1939, 
27,  402 — 410). — The  energy  liberated  in  nuclear  re¬ 
actions  is  considered,  and  the  production  of  a  U 
machine  is  discussed.  It  is  concluded  that  an  44  ex¬ 
plosion  ”  in  nature  is  improbable.  The  applications 
of  the  energetics  of  nuclear  reactions  to  geology  are 
discussed.  A.  J.  M. 

Meson  theory  of  nuclear  forces.  H.  A.  Bethe 
(Physical  Rev.,  1939,  [ii],  55,  1261— 1263).— A  com¬ 
parative  examination  of  the  assumption  that  heavy  4 
particles  can  interact  (a)  only  with  neutral  mesons  or 
(6)  with  charged  as  well  as  neutral  mesons,  by  con¬ 


sideration  of  spin-dependent  and  spin-independent 
forces.  Calculations  for  the  ground  state  of  the 
deuteron  favour  (a).  N.  M.  B. 

Conservation  of  momentum  in  electrical  con¬ 
ductivity.  W.  V.  Houston  (Physical  Rev.,  1939, 
[ii],  55,  1255 — 1261). — Mathematical.  N.  M.  B. 

Theory  of  the  magnetic  moment  of  the  proton. 
J.  Solomon  (Compt.  rend.,  1939,  208,  1795 — 1797). 
— The  discrepancy  in  the  moment  vals.  obtained  by 
Rabi  (A.,  1936,  1316)  and  Stern  (A.,  1937,  I,  592)  is 
accounted  for  by  considering  the  virtual  emission  and 
absorption  of  mesotrons  by  the  proton. 

A.  J.  E.  W. 

Nuclear  magnetic  moments  of  14N,  23Na,  39K, 
and  133Cs.  P.  Kusch,  S.  Mtllman,  and  I.  I.  Rabi 
(Physical  Rev.,  1939,  [ii],  55,  1176—1181;  cf.  A., 
1939,  I,  56). — Vals.  measured  by  the  mol.  beam 
magnetic  resonance  method  are  0*402,  2*216,  0*391, 
and  2*572  nuclear  magnetons,  respectively.  Results 
agree  fairly  well,  in  the  case  of  the  alkali  nuclei,  with 
the  vals.  calc,  from  the  observed  hyperfine  splitting 
of  at.  energy  states  by  the  Goudsmit-Fermi-Segre 
formula.  The  shape  of  the  resonance  curve  indicates 
in  some  cases  a  type  of  interaction  of  the  nucleus 
with  the  rest  of  the  mol.  which  may  arise  from  the 
nuclear  electric  quadrupole  moment.  N.  M,  B. 

Electric  quadrupole  moment  of  the  iodine 
nucleus.  T.  Schmid  (Z.  Physik,  1939,  113,  140). — 
A  correction  of  Murakawa  (cf.  A.,  1939, 1,  290). 

L.  G.  G. 

Coulomb  energies  and  nuclear  models.  H. 
Brown  and  D.  R.  Inglis  (Physical  Rev.,  1939,  [ii], 
55,  1182 — 1183). — Electrostatic  energy  differences  of 
isobaric  light  nuclei,  estimated  by  use  of  the  a-model, 
do  not  agree  with  experiment  as  well  as  those  given 
by  Bethe  (cf.  A.,  1938,  I,  596)  for  the  central  model. 
The  comparison  with  experiment  of  the  binding 
energies  of  alphas  in  the  light  4n-particle  in  the  a- 
rnodel  (cf.  Hafstad,  A.,  1939,  I,  6)  is  improved  by 
inclusion  of  the  Coulomb  energy.  N.  M.  B. 

Nuclear  isomerism.  S.  Flugge  (Naturwiss., 
1939,  27,  470— 471).— Theoretical.  Weizsacker’s 
formula  for  radiation  probability  leads  to  a  numerical 
expression  for  the  half-life  period  of  a  y -transition, 
which  is  applied  to  the  calculation  of  the  nuclear  radii 
of  80Br,  Ma,  and  104Rh.  A.  J.  M. 

Contribution  of  oscillation  binding  to  the 
nuclear  excitation  energy.  K.  Umeda  (Sci. 
Papers  Inst.  Phys.  Chem.  Res.  Tokyo,  1939,  36, 
57 — 71). — Mathematical.  W.  R.  A. 

Spectral  distribution  of  the  light  diffused  by 
the  photographic  image  in  the  ultra-violet.  C. 
Jausseran  (Compt.  rend.,  1939,  209,  37 — 39). — The 
spectral  distribution  of  light  diffused  by  a  developed 
photographic  image  has  been  studied  by  photograph¬ 
ing  the  diffused  light  for  different  angles  of  diffusion. 
For  acute  angles  the  X  of  the  max.  intensity  increases 
with  the  angle  ;  for  obtuse  angles  the  proportion  of 
diffused  light  decreases  rapidly  towards  3200  a.,  then 
remains  approx,  const.  The  displacement  of  the  X  of 
the  light  as  a  function  of  the  angle  of  diffusion  can 
be  attributed  to  the  influence  of  the  multiple  reflexions 
of  a  ray  in  the  course  of  its  passage  through  the 
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photographic  image.  This  effect  is  further  complic¬ 
ated  by  diffraction  due  to  the  fineness  of  the  Ag 
grains.  W.  R.  A. 

Explanation  of  intensity  distribution  in  the 
spectrum  of  aluminium.  H.  Schuler,  H.  Goll- 
now,  and  H.  Haber  (Naturwiss.,  1939,  27,  420 — 421). 
— Evidence  against  the  formation  of  AlH  in  the  gas 
space  in  the  thermal  excitation  of  the  A1  spectrum  is 
given  (A.,  1939,  I,  177;  Stenvinkel,  ibid.,  401).  It  is 
considered  that  the  phenomenon  is  one  of  mol.  form¬ 
ation  at  the  surface  of  the  cathode  in  the  sputtering- 
vaporisation  process.  The  work  of  Stenvinkel  cannot 
be  directly  applied  to  the  present  conditions  owing 
to  different  experimental  arrangements.  A.  J.  M. 

Penetration  of  the  potential  barrier  and  form¬ 
ation  of  AlH.  G.  Stenvinkel  (Nature,  1939, 
143,  854 — 855). — Enhanced  intensities  of  certain 
emission  lines  obtained  from  A1  in  H2  in  an  electric 
furnace  show*  that  a  considerable  new  formation  of 
AlH  mols.  takes  place  in  certain  states,  and  demon¬ 
strate  mol.  formation  by  the  H  atom  penetrating 
the  potential  barrier.  L.  S.  T. 

CN  and  AlO  bands  in  the  study  of  the  carbon 
arc.  N.  R.  Taavde  and  S.  A.  Trivedi  (Proc. 
Physical  Soc.,  1939,  51,  733 — 740). — The  simultaneous 
excitation  of  two  band  systems  in  the  same  source 
was  investigated  by  measuring  the  gross  intensity 
distribution  in  the  AlO  blue-green  and  CN  violet 
systems  in  the  C  arc,  and  results  are  applied  to  the 
interpretation  of  the  relation  between  the  vibration 
temp,  and  rotation  temp,  in  this  source.  The  ratios 
of  the  excitation  temp,  of  the  CN  system  to  those  of 
the  AlO  system  measured  simultaneously  in  the  same 
source  are  compared  with  available  corresponding 
ratios  for  C2  to  CH.  Results  indicate  that  as  long  as 
the  mols.  remain  the  same,  the  ratio  of  their  temp, 
remains  practically  const.,  irrespective  of  the  con¬ 
ditions.  N.  M.  B. 

Completion  of  term  system  for  carbon  mon¬ 
oxide.  III.  L.  Gero  and  R.  Schmid  (Z.  Phvsik, 
1939,  112,  676— 680;  cf.  A.,  1937,  I,  279,  442).— 
The  vibration  and  rotation  levels  of  the  d2r,  and  a3- 
states  which  explain  the  perturbations  of  the  various 
CO  bands  are  given.  L.  G.  G. 

Spectra  of  molybdenum  chlorides.  P.  Mes- 
nage  (Compt.  rend.,  1939,  208,  1721 — 1723). — The 
emission  spectrum  of  a  high-frequency  discharge  in 
MoC13  vapour  contains  arc  lines  of  Mo  and  diffuse 
M0CI3  bands  with  max.  at  6400,  6000,  5300,  and 
4500  a.  MoCl5  gives  two  absorption  spectra :  A 
(100 — 200°)  has  max.  at  4650,  3300,  and  2800,  and  a 
continuum  at  <2200  A. ;  B  (—300°,  or  at  lower  temp, 
with  high  v.p.)  has  max.  at  4550,  3700,  and  2900, 
and  a  continuum  at  <2300  A.  The  v.d.  at  350° 
corresponds  with  MoC15  mols.,  and  the  ..4 -spectrum  is 
probably  due  to  a  poRmerised  form.  A,  J.  E.  W. 

Ultra-violet  absorption  of  solid  polymorphic 
substances.  A.  Berton  (Compt.  rend.,  1939, 
208,  1898—1900;  cf  A.,  1938,  I,  433).— The  poly¬ 
morphic  form  of  an  org.  or  inorg.  compound  which 
has  its  absorption  limit  at  the  highest  X  has  also  the 
lowest  d  and  thermal  stability  and  the  highest  solu¬ 
bility  and  reactivity.  This  generalisation  is  illus¬ 


trated  by  data  for  anthracene  and  dianthracene, 
MeCHO  and  its  polymerides,  ZnS,  As203,  Sb203, 
Bi203,  and  Ti02.  Thermal  expansion  of  a  solid  in¬ 
creases  its  absorption  at  higher  XX.  A.  J.  E.  W. 

Absorption  spectra  and  optical  electrons  of 
tervalent  ions,  of  the  rare  earths.  V.  DolejSek 
and  C.  £adkevi6  (Coll.  Czech.  Chem.  Comm.,  1939, 
11,  196 — 210). — Erom  a  study  of  aq.-org.  solutions 
of  Pr  and  Nd  salts  it  has  been  shown  that  if  the 
dipole  moment  of  the  solvent  diminishes,  the  absorp¬ 
tion  bands  of  the  cations  increase  and  are  displaced 
towards  longer  XX,  the  amount  of  displacement  being 
of  the  same  order  for  all  the  bands.  Basing  an  ex¬ 
planation  on  Scheibe’s  theory,  it  is  shown  that  the 
optical  electrons  are  in  the  interior  of  the  ion  and  are 
thus  protected  against  external  influences,  with  the 
result  that  the  chromophores  are  only  slightly  de¬ 
formable.  C.  R.  H. 

Fluorescence  of  carbonyl  compounds  in  the 
gas  phase.  M.  S.  Matheson  and  J.  W.  Zabor 
(J.  Chem.  Physics,  1939,  7,  536 — 538). — The  fluores¬ 
cence  spectra  of  the  homologous  CO  compounds  Ac*, 
COMe2,  COMeEt,  MeCHO,  COEt2,  and  EtCHO  have 
been  photographed.  The  fluorescence  of  the  first  four 
compounds  consists  of  three  bands  at  ~5100,  5600, 
and  6100  a.  Fine  structure  is  observed  for  Ac2  and 
MeCHO  similar  to  that  reported  by  Padmanabhan  for 
COMe2  (cf.  A.,  1937, 1,  494).  For  COMe2  the  intensity 
of  the  fluorescence  becomes  weaker  with  increasing 
temp.  (25 — 65°).  Ac2  fluorescence  also  weakens  with 
increasing  temp.,  but  <  that  of  COMe2.  The  data 
suggest  that  the  fluorescence  of  these  four  compounds 
is  due  to  Ac*.  The  fluorescence  spectra  of  COEt2  and 
EtCHO  are  similar  in  all  respects  with  a  strong  max. 
at  ~5200  a.  This  fluorescence,  by  analogy,  is 
probably  due  to  (COEt)2.  W.  R.  A. 

Ultra-violet  absorption  spectra  of  1  : 3-cr/cIo- 
hexadiene.  V.  Henri  and  (Miss)  L.  W.  Pickett 
(J.  Chem.  Physics,  1939,  7,  439 — 440). — A l:2-cycb- 
Hexadiene  (I)  vapour  shows  an  intense  absorption 
band  in  the  region  35,000  to  45,000  cm.-1  with  5  max. 
falling  into  three  groups.  In  C6H14  solution  the  band 
has  three  max.  The  vapour  of  the  C6H14  solution  of 
(I)  gives  bands  identical  with  those  of  pure  vapour  of 
(i).  Vais.  of  oscillator  strength  have  been  obtained  in 
good  agreement  with  theoretical  predictions  using 
Mulliken’s  f  val.  Correction  of  the  f  val.  for  Lorenz- 
Lorentz  forces  in  the  solution  vitiates  the  agreement. 

s  W.  R.  A. 

Absorption  spectrum  of  thiophen  and  its 
homologues.  P.  Barchewitz  and  J.  Garach 
(Compt.  rend.,  1939,  208,  2071 — 2072). — The  absorp¬ 
tion  spectrum  (0-6 — 1  (z.)  of  thiophen  (I)  contains  two 
pairs  of  bands  (8665,  8594  ;  7087,  6995  a.),  correspond¬ 
ing  with  the  third  and  fourth  harmonics  of  the  funda¬ 
mental  CH  bands ;  the  absence  of  a  band  at  ~0-97  g. 
shows  that  the  mol.  contains  no  ethylenic  linking. 
The  shorter- X  component  of  the  CH  bands  has  a  lower 
intensity  with  2-methylthiophen,  and  disappears  with 
2  :  5-dimethylthiophen ;  -substitution  has  a  similar 
effect  on  the  longer-X  component.  The  two  com¬ 
ponents  are  thus  due  to  the  a-  and  (3-CH  oscillators, 
which  differ  owing  to  the  effect  of  the  S  atom.  Substi¬ 
tution  by  Me  displaces  the  CH  bands  to  higher  XX. 
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These  bands  occur  at  shorter  XX  than  in  CfiH6  owing  to 
ring  strain  and  the  unsaturation  of  (I).  Thionaphthen 
gives  CH  bands  due  to  both  nuclei.  Allyl  sulphide 
gives  a  more  complex  spectrum,  containing  the 
ethylenic  linking  band  at  0*9704  [x.  A.  J.  E.  W. 

Chelate  structure  of  oo'-di[hydr]oxyazobenzene 
in  solution.  H.  Shingu  (Nature,  1939, 143,  106S — 
1069). — The  absorption  curves  for  oo'-dihydroxy- 
azobenzene  (I)  and  o'-anisoleazo-p-cresol  in  EtOH  are 
practically  identical,  but  in  CC14  they  show  differences, 
indicating  that  the  chelate  structure  of  (I)  is  somewhat 
mobile  in  comparison  with  that  of  o-monohydroxyazo- 
compounds,  and  that  it  undergoes  with  relatively  small 
activation  energy  a  reversible  change  which  is  the 
cause  of  its  enhanced  acidity  and  its  marked  tendency- 
to  form  metallic  lakes.  L.  S.  T. 

Arrangement  of  electronic  bands  in  spectra 
of  solutions.  II.  Absorption  of  aliphatic  nitro¬ 
compounds  and  oximes.  G.  Kortum  (Z.  physikal. 
Chem.,  1939,  B,  43,  271 — 291). — An  extension  of 
previous  work  (A.,  1939,  I,  178)  to  aliphatic  N02- 
compounds  and  oximes.  W.  R.  A. 

Absorption  spectra  and  structure  of  com¬ 
pounds  containing  chains  of  benzene  nuclei. 
A.  E.  Gillam  and  D.  H.  Hey  (J.C.S.,  1939,  1170— 
1177). — Although  chemical  tests  fail  to  indicate 
conjugation  of  the  aryl  nuclei  in  Ph2and  its  derivatives, 
and  so  lead  to  the  conclusion  that  the  internuclear  link 
is  an  invariable  single  bond  uniting  two  cycZohexatriene 
rings,  dipole  moment  and  X-ray  studies  suggest  that 
it  does  possess  a  measure  of  double-bond  character. 
Further  evidence  of  internuclear  conjugation  is  pro¬ 
vided  by  an  examination  of  the  absorption  spectra  of 
di-,  33-ter-,  p-quater-,  p-quinqui-,  and  p-sexi-phenyl. 
These  show  gradual  displacement  of  the  principal 
absorption  band  towards  longer  X  as  the  no.  of 
p-substituted  C6H6  nuclei  increases.  However,  with 
™-C6H4Ph2  and  the  series  of  hydrocarbons  containing 
from  9  to  16  C6H6  nuclei  linked  in  the  ?n-positions,  all 
the  compounds  show  the  same  band  (at  2530  a.  in 
CHC13)  but  this  increases  in  intensity  with  the  no.  of 
nuclei.  It  follows,  therefore,  that  in  the  p-series  a 
measure  of  conjugation  occurs  throughout  the  whole 
mol,,  whilst  in  the  m-series,  since  the  structure 
prevents  conjugation  extending  beyond  two  C6H6 
units,  the  conjugation  which  gives  rise  to  the  absorp¬ 
tion  spectra  is  identical  with  that  due  to  Ph2  itself.  It 
is  shown  that  the  chromophoric  unit  in  both  series  is 
half  a  Ph2  mol.,  not  a  C6H6  mol.  T.  H.  G. 

Light  absorption  of  organic  compounds  and 
the  nature  of  unsaturated  linkages.  A.  Bur- 
awoy  (J.C.S.,  1939,  1177— 1188).— It  is  shown  that  a 
chromophore  is  an  atom  or  group  which  is  responsible 
for  the  appearance  of  a  certain  absorption  band  in 
contrast  to  the  various  substituents  which  displace  it. 
Auxochromic  groups,  the  effects  of  which  are  described 
in  detail,  are  the  terminal  groups  of  chromophores. 
The  light  absorption  of  org.  compounds  may  be  due  to 
either  (or,  separately,  to  both)  of  two  different  types  of 
chromophoric  groups.  These  are  (i)  “  multiple 
linkages  E!E'  actually  existing  in  the  radical  state 
E-E',  and  the  unsaturated  atoms  of  free  radicals,  such 
as  the  C  of  CPh3  and  (ii)  all  types  of  conjugated 


systems.  It  is  shown  that  compounds  containing 
multiple  linkages  represent  equilibria  between  electron- 
isomeric  mols.,  i.e .,  mols.  which  have  the  same  at.  but 
different  electronic  structures.  T.  H.  G. 

Spectrographic  examination  of  flavone  pig¬ 
ments. — See  A.,  1939,  II,  385. 

Absorption  spectra  of  proteins.  E.  Holiday 
(Nature,  1939,  143,  895 — S96). — A  criticism  (cf. 
A.,  1939,  III,  420).  L.  S.  T. 

Infra-red  absorption  spectrum  of  liquid 
hydrazine.  S.  S.  Krivitsch  (Compt.  rend.  Acad. 
Sci.  U.R.S.S.,  1939,  23,  36 — 3S). — The  absorption 
spectrum  of  liquid  N2H4  has  been  investigated  over  the 
range  1 — 14  [x.  The  absorption  is  very  strong,  intense 
bands  occurring  at  11*3,  9*1,  6*2,  and  about  3*1  [x.,  the 
last  of  which  has  two  max.  at  3*06  and  3*13  p.  Weak 
bands  also  occur  at  7*55,  2*0 — 2*35  (max.  at  2*07,  2*17, 
2*2S),  and  T57  p.  Comparison  with  the  Raman 
spectrum  shows  agreement  between  a  no.  of  the  lines. 
There  is  also  some  approximation  to  lines  in  the  NH3 
spectrum.  The  investigation  confirms  the  asymmetry 
of  the  N2H4  mol.  A.  J.  M. 

Spectrum  of  hydrogen  chloride  in  the  photo¬ 
graphic  infra-red.  E.  Lindholm  (Naturwiss., 
1939,  27,  470).— The  4-0  and  5-0  bands  of  HC1  at 
9152  and  7463  a.  have  been  photographed.  The  v0 
vals.  are  10923*14  and  13396*5  cm.4,  respectively. 
The  cubic  term  in  the  nuclear  vibration  formula  can 
be  calc,  from  these  vals.  The  intensity  of  the  bands  is 
small.  A.  J.  M. 

Infra-red  absorption  spectrum  of  boron  triflu¬ 
oride.  D.  M.  Gage  and  E.  F.  Barker  (J.  Chem. 
Physics,  1939, 7,  455 — 459). — The  infra-red  absorption 
spectrum  of  BF3  from  400  to  3000  cm,4  consists  of  7 
bands,  which  are  discussed.  Three  active  fundamentals, 
each  exhibiting  an  isotope  effect,  have  been  observed. 
One  of  them,  v2,  is  a  parallel  band  which  has  been 
partly  resolved  and  yields  79  X  10~40  g.  cm.2  for  the 
moment  of  inertia  and  T29  A.  for  the  B — F  distance. 

W.  R.  A. 

Vibration  rotation  bands  of  some  polyatomic 
molecules  in  the  photographic  infra-red.  H.  W. 
Thompson  (J.  Chem.  Physics,  1939,  7,  441 — 447). — 
Infra-red  absorption  spectra  have  been  measured  from 
7000  to  12,000  a.  for  MeSH,  NH2*OMe,  MeONO, 
AcOH,  Me20,  MeF,  MeCl,  MeBr,  and  Mel  and  the 
bands  are  analysed  and  discussed.  For  MeF  a 
moment  of  inertia  of  33*7  x  10~40  g.  cm.2  is  deduced 
from  a  parallel  band.  W.  R.  A. 

Infra-red  spectrum  of  methylamine.  H.  W. 
Thompson  (J.  Chem.  Physics,  1939,  7,  448 — 152). — 
Using  low  dispersion  the  spectrum  of  NH2Me  has  been 
investigated  from  7000  to  12,000  a.  ;  it  comprises  five 
bands,  of  which  the  most  intense  is  at  10,310  a.,  and 
that  at  9950  a.  has  a  doublet  structure.  The  9950  a. 
band,  examined  under  high  dispersion,,  is  of  the 
perpendicular  type  and  yields  C — N  —  T47  a.,  N — H 
~1  *02  a.,  angle  CNH  ~108°.  Vibrational  assignments 
have  been  made.  No  evidence  of  internal  rotation  has 
been  found.  W.  R.  A. 

Transmission  of  several  nitriles  in  the  far 
infra-red.  P.  Barchewitz  and  M.  Parodi  (Compt. 
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rend.,  1939, 209,  30 — 31).- — The  transmission  of  PhCN, 
CHC12*CN,  EtCN,  PrCN,  and  MeCN  has  been  studied 
from  180  to  550  cm.-1  All  the  compounds  give  one 
absorption  band  (A)  of  v  between  369  and  390  cm,4, 
and  another  of  244— 2S3  cm.4  That  (A)  is  due  to  a 
deformation  vibration  of  the  CIN  linking  is  supported 
by  the  fact  that  the  corresponding  v,  active  in  the 
Raman  spectra,  has  been  observed  for  the  majority  of 
the  compounds.  The  bands  at  v  <350  cm.-1  observed 
with  MeCN  and  Mel  are  attributed  to  the  rotation  of 
the  Me  group  about  the  axis  of  symmetry  of  the  mol. 
(v  =  10* 2m,  where  m  is  an  integer).  W.  R.  A. 

Infra-red  band  of  formic  acid  at  7525  A.  H.  W. 
Thompson  (J.  Chem.  Physics,  1939,  7,  453 — 455).— 
HC02H  vapour  at  100°  gives  a  weak  band  at  7525  a. 
which  is  the  fourth  harmonic  of  the  O-H  vibration 
band.  Its  structure  is  similar  to  that  of  the  third 
harmonic  at  9801  a.  (A.,  1938,  I,  60)  and  is  a  hybrid 
band  with  the  perpendicular  type  component  the  more 
intense.  From  the  measured  rotational  structure  the 
moment  of  inertia  is  10*83  X  10~40  g.  cm.2 

W.  R.  A. 

Vibration  spectra  and  molecular  structure. 
VII.  Further  infra-red  studies  on  the  vapours 
of  some  carboxylic  acids.  R.  0.  Hermann  and 
R.  Hofstadter  (J.  Chem.  Physics,  1939,  7,  460 — 
464). — Spectra  of  the  vapours  of  CD3*C02D, 
CD3*C02H,  EtC02H,  and  EtC02D  have  been  in¬ 
vestigated  from  1  to  16  g.  and  bands,  assignable  to 
monomeric  and  dimeric  forms,  are  discussed.  The 
heat  of  association  of  EtC02D  is  14,080±500  g.-cal. 
per  mol.  W.  R.  A. 

Infra-red  spectrum  of  ascorbic  acid.  E. 
Heintz  (Compt.  rend.,  1939,  208,  1893 — 1896). — 
Absorption  curves  (1 — 14  ^.)  for  a  solid  film  and 
0*1  and  0*4M-as corbie  acid  (I)  in  a  KH2P04-H3P04 
buffer  (pa  2*71)  are  given.  The  bands  are  classified 
into  groups  due  to  >C<,  CIC,  CIO,  and  OH;  bands 
corresponding  with  the  measured  p&  vals.  (cf.  A., 
1935,  444;  1936,  1069)  are  also  observed.  0*1m-(I) 
gives  additional  bands  at  2*3  and  4*5 — 4*6  g., 
which  are  ascribed  to  CO  and  OH  groups.  The 
occurrence  of  these  bands  and  the  oxidation-re¬ 
duction  potential  variations  in  (I)  solutions  (cf.  A,, 
1938,  I,  460;  1939,  III,  538)  suggest  that  a  free- 
C02H  form  of  (I)  is  obtained  by  hydration  in  dil. 
solutions  (cf.  A.,  1934, 511).  A.  J.  E.  W. 

Infra-red  absorption  spectra  of  the  xylidines 
and  the  phenomenon  of  steric  hindrance.  Y. 
Ta  (Compt.  rend.,  1939,  208,  1993— 1995).— The 
absorption  spectra  of  m-2-,m-5-,ra-4-,andp-xyfidine  at 
7000- — 5500  cm.4,  containing  the  first  harmonics  of 
the  aromatic  CH,  Me,  and  NH2  bands,  are  studied. 
The  aspect  of  the  CH  band  differs  with  each  isomeride. 
With  the  m-2-compound  the  NH2  band  is  particularly 
intense,  and  undergoes  a  larger  displacement  towards 
higher  vv  on  dilution  with  CC14 ;  the  aspect  of  the  Me 
band  is  also  abnormal  with  this  isomeride.  The 
differences  are  attributed  to  the  effect  of  steric  hin¬ 
drance  on  association,  which  is  marked  with  the 
m-2-compound.  A.  J.  E.  W. 

Absorption  of  some  naphthalene  derivatives 
in  the  very  near  infra-red .  P.  B  archewitz 


(Compt.  rend.,  1939,  208,  1991 — 1993). — The  ab¬ 
sorption  spectrum  of  C10H8  (in  CC14)  at  0*6 — 1  \i. 
contains  the  third  harmonic  of  the  3*3  jx.  CH  band 
(8775  a.),  which  has  a  simple  structure.  Mono-  and 
di-substitution  by  Me  causes  displacement  of  this 
band  to  higher  XX,  the  Me  groups  being  electropositive 
with  respect  to  the  C10H7  radical;  with  isomerides 
the  displacement  increases  with  the  symmetry  of 
the  mol.  The  Me  group  gives  a  triple  band  with 
intense  components  at  9110  and  9210  a.  The  CH 
displacements  with  a-  and  p-C10H7*NH2  and 
-C1qH7*OH  [which  give  strong  OH  bands  at  9738  (a) 
and  9722  a.  (p)]  are  too  small  to  be  measured,  a- 
substitution  by  Cl  or  N02,  giving  a  linking  with  a 
negative  moment,  causes  a  CH  displacement  to  lower 
XX  (8765,  8728  a.).  A.  J.  E.  W. 

Study  of  cadmium  bromide  solutions  by  the 
Raman  effect.  Complete  Raman  spectrum  of 
the  cadmitetrabromide  [ion].  (Mlle.)  M.  L. 
Delwaulle,  F.  Francois,  and  J.  Wiemann  (Compt. 
rend.,  1939,  208,  181S— 1820;  cf.  A.,  1939,  I,  143).— 
Cone.  aq.  CdBr2  (with  and  without  added  alkali 
bromide)  and  solutions  of  CdBr2  and  LiBr  in  MeOH 
and  octyl  alcohol  give  four  Raman  fines  [53,  62,  181 
(depolarised) ;  166  cm.4  (almost  completely  polar¬ 
ised)],  which  are  attributed  to  the  tetrahedral 
UdBrJ''  ion.  Comparison  is  made  with  data  for 
Cdl4]"  and  analogous  Sn  ions.  A.  J.  E.  W. 

Raman  spectrum  of  the  trimeric  phospho- 
nitrile  chloride  molecule,  (PNC12)3.  A.  M.  de 
Ficquelmont,  M.  Magat,  and  (Mlle.)  L.  Ochs 
(Compt.  rend.,  1939,  208,  1900—1903). — CC14  and 
CS2  solutions  of  (PNC12)3  give  15  Raman  lines  (100 — 
1230  cm.-1),  of  which  four  are  polarised  and  four 
depolarised ;  the  remainder  are  of  low  intensity,  and 
probably  depolarised.  It  is  deduced  that  the  sym¬ 
metry  of  the  mol.  is  Dzh,  other  classes  being  excluded 
by  the  Raman,  X-ray,  and  chemical  evidence. 

A.  J.  E.  W. 

Raman  spectrum  of  antimony  trimethyl. 
E.  J.  Rosenbaum  and  T.  A.  Ashford  (J.  Chem. 
Physics,  1939,  7,  554).— The  w  of  7  Raman  displace¬ 
ments  of  SbMe3  obtained  with  an  exposure  of  ~S 
hr.  and  unfiltered  Hg  radiation  are  given. 

W.  R.  A. 

Raman  effect  of  fluorochloromethane .  G. 
Glockler  and  J.  H.  Bachmann  (Physical  Rev., 
1939,  [ii],  55,  1273;  cf.  A.,  1939,  I,  300).— Data  for 
9  Raman  shifts  at  —30°  are  reported.  N.  M.  B. 

Raman  effect  of  difluorodibromomethane  and 
chlorodibromomethane .  G.  Glockler  and  G.  R. 
Leader  (J.  Chem.  Physics,  1939,  7,  553).— Both 
compounds  show  9  Raman  displacements.  CF2Br2 
showed  no  perceptible  photochemical  decomp,  when 
exposed  cold  to  NaN02-filtered  Hg  radiation.  Un¬ 
cooled  CHClBr2  decomposes  slightly  under  un¬ 
filtered  Hg  radiation.  W.  R.  A. 

Raman  effect.  XCEX.  Esters  of  mono-  and 
poly-carboxylic  acids.  K.  W.  F.  Kohlrausch 
and  R.  Sabathy  (Monatsh.,  1939,  72,  303 — 310). — 
Data  are  recorded  for  the  Raman  spectra  of  C1C02R 
(R  =:  Pr*  BuV  CHoBu*,  CC13),  CO(ORL  (B  ^ 
Pra,  PrV  Bu°,  "  CH2Bua),  CHBiff(C02Et)2, 
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(C02Et)2CH*[CH2]ri*CH(C02Et)2  {n  =  0,  1,  2,  3), 
Et2  c?/cfcbutane-l  :  1:  2  :  2-tetracarboxylate,  and 
Pr“C02PiA  The  CO -frequency  is  lower  in  the 
C1C02R  than  in  the  corresponding  C1C0*CH2R,  but 
higher  in  CO(OR)2  than  in  CO(CH2R)2,  and  in  ROAc 
than  in  CH2RAc ;  between  HC02R  and  HCO*CH2R 
the  difference  is  negligible.  The  acid  chlorides  show 
additional  lines  between  500  and  600  cm.”1  The 
effects  are  attributable  to  resonance  in  CICCLR 
giving  a  partial  double  bond  character  to  the  C*OR 
linking.  L.  J.  J. 

Raman  spectra  and  structure  of  amides.  C. 
Sanni£  and  Y.  Poremski  (Compt.  rend.,  1939,  208, 
2073 — 2075). — The  Raman  spectra  of  NH2Ac, 
NHAcEt,  NAcEt2,  and  NH!CEt2  have  been  studied 
with  the  pure  compounds  and  solutions  in  various 
solvents.  The  nature  of  the  solvent  has  little  effect 
on  lines  at  <1500  cm.*1,  but  pronounced  differences 
occur  at  1500 — 1750  cm."1,  indicating  the  existence  of 
four  forms  of  the  amides,  for  which  characteristic 
Raman  vv  are  given.  A  resonance  form  (cf.  A.,  1935, 
283 ;  1936,  922)  predominates  in  the  pure  state  and 
in  solution  in  H20  and  non-polar  solvents.  Aq. 
solutions  contain  an  imino-aleohol  form,  which  also 
occurs  to  a  very  small  extent  in  the  pure  amide,  and 
an  association  complex  (3  mols.).  HC1  solutions 
contain  an  excited  form.  The  true  amide  form 
exists  only  in  dioxan  solutions  of  NH2Ac  and  in  pure 
EtCO*NH2.  The  C1N  linking  occurs  in  nearly  all 
cases.  A.  J.  E.  W. 

Raman  spectra  of  some  oximes.  (Mlle.)  D. 
Biquard  (Bull.  Soe.  chim.,  1939,  [v],  6,  1230 — 
1233). — Data  are  recorded  for  CMe2Bu*CPh'N*OH, 
CPhMe'.N-OH,  a.CHPhlN-OH,  CMePraIN’OH, 
CMePrWOH,  and  CEt2:N-OH.  J.  W.  S. 

Rigidity  of  liquids.  (Sm)  C.  V.  Raman  and  0.  S. 
Yenkateswaran  (Nature,  1939,  143,  798 — 799; 
cf.  A.,  1939,  I,  9). — Spectra  of  the  scattering  of  the 
Hg  4046  a.  radiation  by  C6H6,  AcOH,  salol,  and 
glycerol  (I)  are  reproduced.  In  the  spectrum  of  (I) 
the  rotational  wings  accompanying  the  Rayleigh  lines 
are  almost  absent,  indicating  that,  in  respect  of  light 
scattering,  (I)  is  practically  indistinguishable  from 
an  amorphous  solid.  The  behaviour  of  ultrasonic 
waves  in  viscous  liquids  suggests  that  for  mechanical 
disturbances  of  sufficiently  high  v,  a  liquid  behaves 
essentially  as  a  solid.  L.  S.  T. 

Raman  spectrum  of  benzene  in  circularly 
polarised  light.  J.  Gabannes  and  P.  Da ure 
(Compt.  rend.,  1939,  208,  1700— 1702).— The  de¬ 
polarisation  of  a  no.  of  the  Raman  lines  of  liquid 
C6H  6  is  examined  by  determination  of  r  =  p/(  1  —  p) 
with  circularly  polarised  light,  enabling  small  vari¬ 
ations  of  p  to  be  detected.  A  study  of  polarisation  is 
essential  for  the  classification  of  higher- order .  and 
combination  w.  The  992  cm."1  multiple  t  is  examined, 
and  new  components  are  recorded  at  988-4,  990*2, 
994*5,  996*2,  and  999*6  cm -1  p  measurements  con¬ 
firm  that  the  984  and  1005  cm."1  components  are  due 
to  12C513CHr  (Al,  1938,  I,  175),  and  that  1585—606 
and  1604 — 606  cm.*1  combination  w  occur  at  979 
and  998  cm.-1  (A.,  193S,  I,  296).  A.  J.  E.  W. 


Raman  spectra  of  pyrone  compounds.  M.  Y. 
Volkenschtein  and  J.  K.  Sirkin  (J.  Phys.  Chem. 
Russ.,  1938,  12,  677—679). — Dime  thy  lpyrone,  its 
hydrochloride  and  hydrobromide,  coumarin  and  its 
hydrochloride,  coumarone,  and  xanthone  were  in¬ 
vestigated.  J.  J.  B. 

Distribution  of  fluorescence  excitation  of  bi¬ 
valent  europium  in  calcium  fluoride  and  of  bi¬ 
valent  samarium  in  calcium  sulphate.  H.  P. 
Eckstein  (Nature,  1939,  143,  1067;  cf.  A.,  1938,  I, 
495). — Photographs  showing  that  prolonged  irradi¬ 
ation  of  Sm  (in  CaS04)  with  short-wave  ultra-violet 
radiations  produces  an  effect  similar  to  that  obtained 
with  Ra  rays  are  reproduced.  L.  S.  T. 

Fluorescence  spectra  of  the  rare  earths  in 
synthetic  fluorites  and  their  explanation.  N. 
Chatterjee  (Z.  Physik,  1939,  113,  96 — 114). — The 
intensities  and  XX  of  the  fluorescence  spectra,  excited 
by  light  at  20°  and  cathode  rays  at  — 180°,  for 
CaF2-Sm,  CaF2-Eu,  CaF2-Tb,  CaF2-Dy,  CaF2-Er, 
and  YF3-Eu  are  measured  and,  for  comparison, 
similar  data  from  the  absorption  spectrum  of  CaF2- 
Eu  are  given.  Results  are  explained  theoretically  and 
J-terms  given.  L.  G.  G. 

Influence  of  the  size  of  phosphorescent  crystals 
on  the  radius  of  action  of  a-particles.  J.  Allard 
and  G.  Destriatj  (J.  Chim.  phys.,  1939,  36, 161 — 163 ; 
cf.  A,,  1936,  1320). — Analysis  of  crystals  of  phos¬ 
phorescent  ZnS  containing  Cu  shows  that  the  Cu 
content  is  independent  of  sizo.  This  confirms  the 
view  that  the  increase  in  the  no.  of  excited  contres 
observed  in  the  smaller  crystals  is  due  to  an  increase 
in  the  radius  of  action  of  the  a-particles.  F.  L,  U. 

Sensitisation  of  phosphorescent  zinc  sulphide 
to  the  action  of  red  rays.  J.  Saddy  (Compt. 
rend.,  1939,  209,  93 — 95). — Fe  (0*005%)  has  a  sensit¬ 
ising  aotion  on  the  extinction  by  red  light  of  the 
phosphorescence  of  ZnS  (Cu  0*007%).  The  relative 
extinguishing  effect  of  the  red  rays  rises  to  a  max. 
much  more  rapidly  in  presence  of  Fe.  A.  J.  E.  W. 

Position  occupied  by  the  activator  in  impurity- 
activated  phosphors.  H.  G.  Jenkins,  A.  H. 
McKeag,  and  H.  P.  Rooksby  (Nature,  1939,  143, 
978). — Y-Ray  examination  of  impurity  phosphors 
shows  lattice  changes  in  Zn  Be  orthosilicate,  CaW04, 
and  Zn2Si04.  In  Zn2Si04  activated  by  different  % 
of  Mn,  the  measured  lattice  expansion  is  of  the  kind 
to  be  expected  from  the  replacement  of  Zn  atoms  by 
those  of  Mn,  and  the  activated  phosphor  can  be 
regarded  as  a  solid  solution  of  Mn2Si04  and  Zn2Si04. 
A  solid  solution  effect  is  also  shown  by  CaW04 
activated  by  ~3%  by  wt.  of  Pb.  L.  S.  T. 

.  Luminescence  and  photoconductivity  of  solids. 
J.  T.  Randall  and  M.  H.  F.  Wilkins  (Nature,  1939, 
143,  978--— 979). — Measurements  on  the  photoconduc¬ 
tivity  and  phosphorescence  decay  curves  of  many 
luminescent  solids  afford  direct  evidence'  of  excitation 
states  in  U02n  salts,  in  tungstates,  and  in  certain 
impurity  compounds  activated  by  Mn  and  Cr.  U02n 
salts  show  no  photoconductivity,  and  the  exponential 
phosphorescence  decay  curves  support  the  view  (A., 
1939,  I,  124)  that  their  luminescence  results  from  the 
absorption  of  energy  within  the  co-ordination  group 
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of  U02".  CaW04,  MgW04,  and  ZnW04.show  no 
photoconduction  under  radiations  giving  rise  to  strong 
fluorescence.  Their  luminescence  is  probably  similar 
to  that  of  U02n,  and  arises  from  transitions  between 
the  excitation  states  and  the  ground  state  of  W04". 
Photoconductivity  and  phosphorescence  measure¬ 
ments  show  that  the  fluorescence  of  pure  Mn  com¬ 
pounds  and  of  solids  activated  by  Mn  is  frequently 
due  to  transitions  within  Mn"  (ibid.,  301).  Pure 
MnCL,  and,  when  activated  by  Mn,  Cd  chlorophos- 
phate,  borate,  and  silicate,  and  Zn  mcsodisilicate  are 
not  photoconducting,  and  their  phosphorescence  decay 
curves  are  exponential.  Pure  CaO,  and  A1203  with 
Cr  as  impurity,  are  also  non-photoconducting.  Phos¬ 
phors  that  can  store  luminescent  energy  at  low  temp, 
and  release  it  on  warming  are  photoconducting  solids 
such  as  willemite  and  ZnS.  Non-photoconducting 
solids  do  not  show  this  effect  to  a  marked  extent. 
In  the  ZnS  phosphors  it  is  the  long-period  phosphor¬ 
escence  that  is  markedly  delayed  by  cooling. 

L.  S.  T. 

Luminescence  of  wetted  solids.  J.  Ewles 
(Proc.  Leeds  Phil.  Soc.,  Sci.  Sect.,  1939,  3,  557 — 55S; 
cf.  A.,  1930,  064). — Many  wetted  white  powders 
(alkali  halides,  Si02,  CaF2,  CaC03,  and  filter-paper) 
show  appreciable  fluorescence  when  activated  by 
ultra-violet  light.  The  spectra  are  apparent^  identi¬ 
cal  and  consist  of  four  broad  bands,  with  max.  at 
4625,  5200,  56S0,  and  6100  a.  Experiments  indicate 
that  the  fluorescence  is  duo  to  H20,  which  may  be 
included  inside  the  crystal  grains  or  adsorbed  on 
internal  cracks.  D  F.  R. 

Luminescence  of  water  under  the  action  of 
ultrasonics.  P.  Paouxoff  (Compt.  rend.,  1939, 
209,  33 — 36). — Under  the  action  of  ultrasonics  H20 
becomes  luminescent  only  when  it  contains  0o  or  air 
(experiments  with  H2,  N2,  and  C02  were  negative). 
During  the  luminescence  CL  mols.  are  converted  into 
03.  The  spectrum  of  the  light  contains  a  wide  band 
from  445  to  558  mi  which  agrees  with  that  of  03  at 
the  moment  of  decomp.  (460  to  560  mix.).  The  in¬ 
tensity  of  the  luminescence  increases  with  the  in¬ 
tensity  of  the  ultrasonic  excitation.  W.  R.  A. 

%/ 

Luminescence  in  electric  fields  and  electronic 
phenomena  in  semiconductors.  G.  Destriau 
(Compt.  rend.,  1939,  209,  36 — 37). — -An  extension  of 
work  already  noted  (cf.  A.,  1939,  I,  301). 

W.  R.  A. 

Fluorescence  and  propagation  of  energy  with 
reversible  polymerised  dyes.  G.  Scheibe,  A. 
SchOntag,  and  F.  Katheder  (Naturwiss.,  1939,  27, 
499 — 501). — A  summary  of  work  on  absorption  and 
fluorescence  of  dyes  of  the  j/i-*\socyanine  class,  which 
exist  in  polymeric  forms,  is  given.  The  single  mols. 
of  such  dyes  are  held  together  in  the  polymeric  form 
by  van  der  Waals  forces,  the  hydrophobic  hydro¬ 
carbon  radicals  playing  an  important  part  in  the 
linking.  Each  unit  in  the  polymeric  mol.  can  absorb 
light,  since  the  oscillator  strength  of  the  band  due  to 
the  polymeride  is  approx,  the  same  as  that  of  the 
single  mol.  In  consequence  of  the  coupling  of  the 
resonators,  light  energy  can  be  rapidly  propagated 
through  mols.  It  can  pass  through  10,000  mols.  in 
<10*s  sec.  Where  any  interruption  occurs  the  energy 


is  converted  into  heat  or  chemical  energy.  Such 
polymeric  mols;  are  able  to  give  up  many  quanta  to 
foreign  mols.  in  a  short  time,  so  that  very  short-lived 
intermediate  stages*  could  occur  in  photochemical 
reactions  in  which  such  mols.  are  concerned. 

A.  JVM. 

Ultra-violet  chemiluminescence.  A.  Gur- 
witsch  and  L.  Gttrwitsch  (Nature,  1939,  143, 
1022—1023). — Experiments  showing  that  the  addition 
of  an  inert  substance,  e.g .,  glucose,  to  a  source  of 
chemiluminescence,  e.g.,  glycine  irradiated  mito- 
genotically,  introduces  new  lines  into  the  emission 
spectrum  are  described.  The  new  lines  are  due, 
presumably,  to  mols.  excited  by  the  energy  liberated. 

L.  S.  T. 

Electronic  conduction  in  crystals.  -  R.  Hilsch 
(Naturwiss.,  1939,  27,  489 — -492).— 1 The  conductivit}* 
of  transparent  crystals  at  temp,  at  which  they  are  no 
longer  insulators  in  the  dark  is  considered.  The 
mechanism  of  the  production  of  the  photo-electric 
secondary  current  is  made  clear  by  considering  photo¬ 
electric  semi-conducting  crystals.  Rectification  by 
semi-conductors  and  the  scattering  of  electron 
currents  in  crystals  are  also  considered.  A.  J.  M. 

Copper-cuprous  oxide  photo-cells.  N.  F.  Mott 
(Proc.  Roy.  Soc.,  1939,  A,  171,  281 — 285). — The 
behaviour  of  Cu-Cu20  photo-cells  is  interpreted  in 
terms  of  a  theory  of  the  contact  between  a  metal 
and  a  semi-conductor  (cf.  A.,  1939,  I,  356). 

G.  D.  P. 

Quantum  equivalent  of  the  primary  current  of 
the  inner  photo -effect.  F.  Hlu£ka  (Z.  Physik, 
1939,  113,  56 — 60).- — The  spectral  yield  for  diamond, 
Zn  blende,  and  yellow  coloured  (X-rays)  rock-salt 
crystals  are  exemplified  in  the  results  for  Zn  blende 
in  which  it  is  shown  that  only  for  a  relatively  small 
spectral  range  at  the  max.  of  the  current  curve  is  the 
relation  N  =  Qjhv  fulfilled  (N  =  no.  of  electrons 
released  and  Q ’=  absorbed  energy).  L.  G.  G. 

Selenium  photo-elements.  II.  A.  Becker  (Z. 
Physik,  1939,  112,  629—647;  cf.  A.,  1938,  I,  4). — A 
systematic  investigation  of  the  properties  of  Se  photo¬ 
elements  is  recorded ;  '  special  attention  is  given  to 
their  properties  in  stationary  electric  fields,  to  vari¬ 
ations  of  c.d.  with  incident  light,  and  to  the  influence 
of  temp.  H.  C.  G. 

Photo-electric  effect  and  the  photoconductivity 
of  phosphorescent  sulphides  and  fluorides.  E. 
Voyatzakis  (Compt.  rend.,  1939,  209,  31 — 33). — The 
photo-electric  effect  of  phosphorescent  CaS  and  some 
fluorides  (synthetic  and  natural)  and  the  photo¬ 
conductivity  of  phosphorescent  ZnS  disappear  com¬ 
pletely  on  drying.  Phosphorescent  ZnS  shows  only 
the  photoconductivity  effect,  whilst  phosphorescent 
CaS  is  photo-electric  as  well  as  photo-conductive. 

W.  R.  A. 

Temperature  characteristics  of  dielectric 
losses  at  high  frequencies.  T.  Akahira,  M. 
Kamazawa,  and  Y.  Tsumita  (Bull.  Inst.  Phys.  Chem. 
Res.  Japan,  1939,  18,  517 — 528). — The  dielectric  loss 
angle,  8,  of  various  insulating  materials  has  been 
measured  from  20°  to  300°  and  from  105  to  107  cycles* 
In  general  §  increases  with  temp,  and  the  variation  of 
tan  $  is  more  rapid  at  low  frequencies.  No  change  in 
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tan  8  was  observed  with  quartz,  mica,  and  ambroid. 
Moisture  has  a  large  effect  on  porcelain  and  bakelite. 

D.  F.  R. 

Electrical  conductivity  of  coloured  alkali 
halides.  Z.  Gyulai  (Z.  Physik,  1939,  113,  28 — 35). 
— The  sp.  conductivity  of  KC1  and  KBr  coloured 
crystals  oc  voltage,  but  obedience  to  Ohm’s  law  is 
restored  by  thermal  bleaching.  Thermally  bleached 
have  a  lower  conductivity  than  untreated  crystals,  a 
phenomenon  not  observed  when  the  bleaching  is  done 
with  Br  vapour.  The  variation  of  conductivity  in  the 
coloured  crystals  is  related  to  the  reduced  work  of 
release  of  electrons  in  electric  fields  and  this  is  con¬ 
sidered  in  relation  to  the  analogous  case  of  NaCl 
pastilles  containing  H20  vapour.  L,  G.  G. 

Theory  of  electronic  semi-conductors.  B.  R.  A. 
Nijboer  (Proc.  Physical  Soc.,  1939,  51,  57 5 — 584).— 
A  discussion  of  the  discrepancies  between  Wilson’s 
theory  of  semi-conductivity  and  recent  experimental 
data,  and  the  possibilities  of  their  elimination  by  an 
extension  of  Wilson’s  theory.  N.  M.  B. 

Measurements  on  the  dielectric  constant  of 
carbon  dioxide  at  25°,  50°,  and  100°  up  to  1700 
atmospheres.  A.  Michels  and  L.  Kleerekoper 
(Physica,  1939,  6,  586 — 590). — Previous  measure¬ 
ments  (A.,  1933,  447)  have  been  repeated  with  higher 
accuracy,  and  vals.  of  e,  p,  and  the  Clausius-Mosotti 
function  are  recorded.  The  last  named  function  has  a 
broad  max.  at  p  —  ~300  Amagat,  and  a  val.  of  7-48  c.c, 
per  g.-mol.  at  1  Amagat.  A.  J.  E.  W. 

Dielectric  constant  of  benzene .  W.  C.  Vaughan 
(Phil.  Mag.,  1939,  [vii],  27, 661 — 668). — Using  a  method 
described  previously  (A.,  1939,  I,  492).  Vais,  of 
e  for  CgHg  are  :  20°,  2*2818 ;  25°,  2*2678.  W.  R.  A. 

Molecular  freedom  and  melting  in  alkyl 
halides.  W.  O.  Baker  and  C.  P.  Smyth  (J.  Amer. 
Chem.  Soc.,  1939,  61,  1695 — 1701). — Dielectric  const, 
and  apparent  conductance  of  liquid  and  solid  Pr^Br 
and  n-C5HnBr  have  been  measured  at  various  temp, 
and  frequency  and  cryst.  phases  have  been  examined 
with  the  polarising  microscope.  For  Pr^Br  hindered 
rotational  freedom  is  revealed  from  the  f.p.  (—90*8°) 
to  131°  and  the  lattice  is  anisotropic.  n-C5HuBr 
gives  a  monotropic  transition  at  — -88*7°,  5*9°  >  the 
f.p.,  but  this  does  not  involve  detectable  rotational 
freedom.  These  and  other  data  yield  a  correlation  of 
m.p.,  heats  and  entropies  of  fusion,  and  liquid  intervals 
of  alkyl  halides  with  the  shapes  and  mobilities  of  their 
mols.  in  the  crystals.  W.  R.  A. 

Dielectric  polarisation  of  solutions  of  methyl 
alcohol  in  1  : 4-dioxan.  Dipole  moment  of 
methyl  alcohol.  J.  Benoit  and  G.  Ney  (Compt. 
rend.,  1939,  208,  1888 — 1890). — e  and  d  vals.  for 
solutions  with  MeOH  mol.  fractions  of  0-038 — 0*272,  at 
12 — 50°,  are  given,  and  vals.  of  P12  are  deduced.  The 
P2oo  vals.  for  MeOH  (82 — 74)  give  a  dipole  moment  of 
1*84^0*01  D.,  which  is  >  the  vals.  obtained  for  the 
vapour  or  CGH6  and  CC14  solutions.  A.  J.  E.  W. 

Dipole  moments  and  molecular  structure  of 
methyl  and  ethyl  carbonates.  G.  Thomson 
(J.C.S.,  1939,  1118 — 1123). — Measurements  in  C6H6 
solution  at  25°  show  that  the  dipole  moments  of 
Me2C03  and  Et2C03  are  1-06  and  0*90  D.  respectively 
h  h  (a.,  i.) 


as  compared  with  0-86 — 1*00  and  1*06  respectively 
found  by  Kubo  (A.,  1937,  I,  445  etc.)  for  the  vapours. 
It  is  suggested  that  Kubo’s  Me2C03  was  impure  as  it 
forms  an  azeotropic  mixture  with  MeOH.  The 
moments  of  the  possible  planar  models  (two  for  Me2C03 
and  three  for  Et2C03)  have  been  calc.,  allowance  being 
made  for  induction  effects.  One  model  for  each  gives 
a  moment  in  close  agreement  with  that  observed.  In 
each  case  the  structure  is  that  of  a  fully  extended 
zig-zag  symmetrically  disposed  with  respect  to  the 
C!0  bond.  It  is  shown,  by  calculation  of  the  induc¬ 
tion  effect  in  Et20,  that  the  differences  in  the  moments 
of  Me2C03  and  Et2C03  are  due  to  this  and  not  to  any 
change  in  the  valency  angle  of  O,  which  is  taken  as 
1110.  T.  H.  G. 

Polar  effects  of  alkyl  groups.  J,  W.  Baker 
(J.C.S.,  1939, 1150 — 1155). — Using  the  results  of  Baker 
and  Groves  (see  below)  for  the  dipole  moments  of 
PhMe,  PhEt,  PhPr^,  and  PhBuy,  the  resultant  polar 
effects  of  the  primary,  sec.,  and  tert.  alkyl  groups  are 
shown  to  depend  jointly  on  (i)  an  inductive  and 
inductomeric  effect  (-~7)  which  increases  in  the  order 
Me  <  Et  <  Pr^  <  Buy ;  (ii)  a  tautomeric  electron- 
release  (see  A.,  1936,  195)  which  decreases  in  the  order 
Me  >  Et  >  Pr^  >  Buy ;  (iii)  a  purely  spatial  effect 
increasing  in  the  order  Me  <  Et  <  Pr^  <  Buy.  (iii) 
is  operative  only  when  the  alkyl  is  situated  right  at  the 
seat  of  the  reaction,  and  (ii)  is  of  minor  importance 
only  in  the  ground  state  of  the  mol.  and  in 

reactions  which  require  the  recession  of  electrons  from 
the  reaction  centre.  It  may,  however,  develop 
dominating  importance  {+E)  in  the  transition  state, 
in  reactions  which  require  electron  accession.  Adopt¬ 
ing  the  correlation  between  the  electron-release  effects 
of  substituents  and  energy  levels  which  is  being 
proposed  by  Hughes,  Ingold,  Master  man,  and 
MacNulty,  it  is  shown  that  the  results  of  Baker  et  al . 
(A.,  1936,  195)  and  of  Evans  (ibid.,  941)  on  the 
prototropy  of  methyleneazomethine  systems  and  of 
substituted  acetophenones  can  be  explained  satisfac¬ 
torily  on  the  basis  of  the  combined  polarisation  and 
polarisability  effects  of  the  alkyl  substituents  in  the 
ground  and  transition  states.  T.  H.  G. 

Determination  of  dipole  moments  in  the 
vapour  phase.  II.  Moments  of  alkylbenzenes 
and  alkylcijcfohexanes.  J.  W.  Baker  and  L.  G. 
Groves  (J.C.S.,  1939,  1147— 1150).— Using  Groves’ 
apparatus  (A.,  1939,  I,  492),  the  moments  of  PhMe, 
PhEt,  PhPr^,  and  PhBuy  have  been  found  to  be  0*37, 
0-58,  0-65,  and  0-70  D.  respectively.  From  these 
results  that  of  £>-CGH4MeBuy  (I)  should  be  0-33  d.,  in 
good  agreement  with  the  observed  val.  0*39  D.  As 
anticipated,  the  corresponding  cycZohexanes  have  zero 
moment  in  the  vapour  state.  The  val.  for  PhBuy  is 
that  obtained  by  Le  Fevre,  Le  Fevre,  and 
Robertson  (A.,  1935,  684)  from  observations  in  solu¬ 
tion  but  the  correlation  of  the  present  result  with  those 
for  PhMe  and  (I)  indicates  its  reliability  and  that  the 
special  explanation  suggested  by  these  authors  is  not 
necessary.  T.  H.  G. 

Determination  of  the  adiabatic  piezo-optic 
coefficient  of  liquids.  (Sm  C.)  V.  Raman  and  K.  S. 
Venkataraman  (Proc.  Roy.  Soc.,  1939,  A,  171, 
137 — 147). — -The  change  of  refractive  index,  n,  due  to 
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t  he  sudden  application  of  pressure  was  measured  by  an 
interference  method.  C6H6,  CS2,  CHC13,  Et20,  MeOH, 
and  H20  were  investigated.  The  results  are  discussed 
with  reference  to  (1)  the  Loren tz  refraction  formula, 

(2)  the  variation  of  n  with  temp,  at  const,  density,  and 

(3)  the  relation  between  adiabatic  and  isothermal 

piezo-optic  consts.  G.  D.  P. 

Microscopic  examination  of  gratings  with 
irregularities.  H.  Siedentopf  (Z.  Physik,  1939, 
112,  704 — 726). — The  observation  of  grating-like 
objects  having  divisions  near  the  limit  of  resolution 
of  the  microscope  is  discussed  with  regard  to  the 
mutual  interference  of  diffraction  images  and  the 
effect  produced  by  slight  variations  in  the  lattice 
spacing.  H.  C.  G. 

Optical  activity  and  chemical  structure  of 
tartaric  acid. — See  A.,  1939,  II,  357. 

Optical  activity  and  magneto-optical  activity 
of  crystalline  nickel  sulphate  in  the  near  ultra¬ 
violet.  F.  G.  Slack  and  P.  Rudnick  (Phil.  Mag., 
1939,  [vii],  28,  241 — 247). — Optical  and  magneto¬ 
optical  data  previously  obtained  have  been  extended 
to  XX  <3850  a.,  and  an  improved  technique  has 
resulted  in  some  slight  adjustment  of  earlier  vals. 
(cf.  A.,  1938,  I,  563).  C.  R.  H. 

Orientation  of  a  suspended  drop  of  an  aniso¬ 
tropic  liquid  in  a  magnetic  field.  V.  Naggiar 
(Compt.  rend.,  1939,  208,  1916 — 1918). — Observations 
on  the  birefringence  rings  show  that  the  optic  axes 
in  a  drop  of  nematic  ^-azoxj^anisole  retained  by  a 
hole  in  a  plate  are  parallel  to  the  free  surfaces,  and 
uniformly  inclined  throughout  the  drop.  A  magnetic 
field  parallel  to  the  surfaces  produces  a  parallel 
inclination  of  the  axes.  A  magnetic  field  perpen¬ 
dicular  to  the  drop  immediately  causes  a  correspond¬ 
ing  orientation  of  the  optic  axes  within  the  drop. 

A.  J.  E.  W. 

Comparison  of  the  quantum- mechanical  for¬ 
mulae  derived  from  magnetic  birefringence  with 
experimental  results.  T.  Neugebauer  (Z.  Physik, 
1939,  113,  115 — 125). — A  comparison  of  the  known 
Cotton-Mouton  consts.  for  diat.  gases  with  the 
author’s  theory  (cf.  A.,  1939,  1,  303).  L.  G.  G. 

Werner  complexes.  Optical  activity  and  con¬ 
figuration  of  platinic  triethylenediamine  ions. 
J.  P,  Mathieu  (Bull.  Soc.  chim.,  1939,  [v],  6,  1258 — 
1259). — The  mol.  rotatory  power  of  [Pt  en3]Cl4,3H20 
[en  =  (CH2'NH2)2]  obeys  the  Drude  equation  over 
the  X  range  6500 — 4000  a.,  but  shows  anomalous  dis¬ 
persion  accompanied  by  circular  dichroism  at  3400 — 
2700  A.  The  results,  taken  in  conjunction  with  the 
extinction  coeff.,  indicate  that  the  configuration  of 
the  Pt  complex  obeys  the  same  rules  as  ions  of  the 
type  [M  enj"  (cf.  A.,  1936,  410).  J.  W.  S. 

Origins  of  the  atomic  theory.  J.  R.  Partington 
(Ann.  Sci.,  1939,  4,  245—282). 

Many-body  interactions  in  atomic  and  nuclear 
systems.  H.  Primakoff  and T.  Holstein  (Phvsical 
Rev.,  1939,  [ii],  55,  1218— 1234).— Mathematical 

N.  M.  B. 

General  theory  of  heterophase  fluctuations  and 
pre transition  phenomena.  .  J.  Frenkel  (J.  Chem. 


Physics,  1939,  7,  538 — 547). — Mathematical.  An 
extension  of  previous  work  (A.,  1939,  I,  261)  to  pre¬ 
melting  phenomena,  “  super- transition  ”  states  and 
crystallisation  of  a  supercooled  liquid,  transitions  of 
higher  order,  and  Curie  points.  W.  R.  A. 

Dissociation  schemes  of  the  diatomic  hydrides 
and  deuterides.  E.  Hulthen  (Z.  Physik,  1939, 
113,  126 — 133). — The  electron  terms  of  hj'drides  and 
deuterides  may  be  classified  such  that  their  normal 
state  is  derived  from  the  lowest  atom  combinations. 
This  conflicts  with  Gero  and  Schmid  (cf.  A.,  1939,  I, 
183),  who  take  no  account  of  the  normal  state  of  the 
metal  atom.  The  theory  is  supported  by  results  for 
A1H  and  AID.  L.  G.  G. 

Centrifugal  distortion  of  axial  molecules. 
Z.  I.  Slaws ky  and  D.  M.  Dennison  (J.  Chem. 
Physics,  1939,  7,  509 — 521). — Mathematical.  The 
theory  of  the  semi-rigid  rotator  (A.,  1936,  667,  782) 
has  been  applied  to  axial  mols.  of  types  YTX3  and 
ZYX3.  The  change  in  rotational  energy  due  to 
centrifugal  distortion  is  given  in  terms  of  the  quantum 
nos.  J  and  if,  the  potential  consts.,  and  the  mol. 
dimensions.  Formulae  are  given  for  NH3  and  ND3 
and  comparison  of  calc,  and  observed  rotation  lines 
of  these  mols.  is  satisfactory.  PH3  and  Me  halides 
are  also  discussed.  W.  R.  A. 

Skeletal  modes  of  vibration  of  long  chain 
molecules.  J.  G.  Kirkwood  (J.  Chem.  Physics, 
1939,  7,  506 — 509).- — Mathematical.  The  method  of 
Born  et  al.  for  the  determination  of  the  normal  modes 
of  vibration  of  crystals  has  been  applied  to  determine 
approx,  the  skeletal  frequencies  of  C3HS,  ?i-CgH14, 
and  n-C7H16.  W.  R.  A. 

Molecular  oscillators  in  aromatic  molecules. 
F.  London  (Compt.  rend.,  1939,  208,  2059 — 2061 ; 
cf.  A.,  1937, 1, 19). — Theoretical.  Transitions  between 
Brillouin  zones  are  considered  in  relation  to  the  cir¬ 
culation  of  electrons  and  the  production  of  directional 
vibrations  in  aromatic  mols.  (cf.  A.,  1938,  I,  123). 

A.  J.  E.  W. 

Dipole-dipole  resonance  forces.  G.  W.  King 
and  J.  H.  Van  Vleck  (Physical  Rev.,  1939,  [ii],  51, 
1165 — 1172). — The  ?~3  variation  of  polarisation  energy 
of  a  mol.  composed  of  two  identical  atoms  obeyed 
at  fairly  large  interat.  distances  r  is  examined 
theoretically.  Experimental  and  calc,  data  are 
plotted  and  discussed  for  the  first  excited  states  of 
H2,  Na2,  Cd2,  and  Hg2.  N.  M.  B. 

Internal  rotation  and  resonance  in  hydro¬ 
carbons.  E.  Gorin,  J.  Walter,  and  H.  Eyeing  (J. 
Amer.  Chem.  Soc.,  1939,  61,  1876— 1886).— Mathe¬ 
matical.  Consideration  of  the  restricted  rotation 
about  the  C*C  linking  of  C2H6  indicates  that  repulsion 
between  H  atoms  cannot  account  for  the  barrier  of 
3000  g.-cal.,  nor  is  the  barrier  due  to  distortion  of  the 
spherical  symmetry  around  the  C  atoms  by  perturb¬ 
ation  of  the  H  atoms.  Resonance  with  double-bonded 
structures,  assuming  reasonable  vals.  for  the  angular 
dependence  of  exchange  integrals  between  C  orbitals, 
yields  a  barrier  height  of  700  to  1900  g.-cal.  When 
the  effect  of  dissymmetry  of  C  atoms  is  added  to  this 
a  barrier  of  the  correct  order  is  obtained.  This 
resonance  effect  also  explains  alternation  in  physical 


GENERAL,  PHYSICAL,  AND  INORGANIC  CHEMISTRY. 


455 


n  (?) 


properties  of  long- chain  compounds.  Evidence  (Ar¬ 
ray,  electron  diffraction,  Raman  effect,  infra-red  ab¬ 
sorption  spectra,  heat  of  combustion)  concerning  the 
relative  stability  of  staggered  and  opposed  configur¬ 
ations  for  long-chain  and  cyclic  compounds  is  re¬ 
viewed.  W.  R.  A. 

Calculation  of  the  shape  of  protein  molecules. 
A.  Polson  (Kolloid-Z.,  1939,  88,  51 — 61 ;  cf.  A., 
1936,  S79). — The  axial  ratio  b/a  and  length  b  of 
various  protein  mols.,  considered  as  ellipsoids  of 
revolution,  have  been  calc,  from  the  equations  of 
Herzog  et  al.  (A.,  1934,  357)  and  Perrin  (A.,  1937,  I, 
283).  In  every  case  b  is  the  same  for  the  undissociated 
mol.  as  for  its  dissociation  product.  An  empirical 
modification  of  Kuhn’s  equation  enables  the  mol. 
wts.  to  be  calc,  with  good  approximation  from 
measurements  of  vj,  sp.  vol.,  and  diffusion  const. 

F.  L.  U. 

Linking  energy  of  the  carbon  atom.  R.  Schmid 
(Mat.  Term,  firtesito  Tud.  Akad.  III.  Oszt.  Fob, 
1936,  54,  769 — 793;  Chem.  Zentr.,  1937,  i,  1653). — 
The  free  energy  changes  (AA)  for  a  no.  of  elementary 
processes  are  calc,  from  Parks  and  Huffman’s  data 
and  the  dissociation  energy  of  CO  (159  kg. -cal.).  The 
A A  vals.  can  also  be  calc,  to  within  1 — 2%  from  the 
following  linking  energies  :  C*C  80,  C*H  96*5,  C*C1 
72-5,  CIS  135-6,  C;N  180,  C-0  75  kg.-cal.  The  CiO 
linking  energy  in  aldehydes  and  ketones  is  159,  and 
in  C02  ~189  kg.-cal.  A.  J.  E.  W. 

Potential  functions  of  the  methyl  halides. 
Z.  I.  Slawsky  and  D.  M.  Dennison  (J.  Chem. 
Physics,  1939,  7,  522 — 529). — Mathematical.  Using 
a  valency  form  of  potential  containing  five  consts., 
two  of  which  were  assumed  to  be  the  same  for  all  Me 
halides,  it  was  possible  to  predict  to  10%  the  six 
fundamental  vv,  and  two  of  the  fine  structure  spacings 
for  Me  halides.  W.  R.  A. 

Potential  function  of  halogenated  derivatives  of 
ethane  and  ethylene.  A.  Verleysen  (Ann.  Soc. 
Sci.  Bruxelles,  1939,  [i],  59,  267 — 284). — The  potential 
functions  of  EtBr  have  been  recalc,  and  used  to 
evaluate  the  fundamental  frequencies  of  EtBr, 
CH2D*CH2Br,  CHD2*CD2Br,  and  C2D5Br.  The  vals. 
so  obtained  agree  fairly  with  those  observed.  Similar 
calculations  are  made  for  CH2BrCH2Br, 
CHDBr*CHDBr,  CD0Br*CD2Br,  G>H3C1,  cw-  and  trans - 
CHC1ICHC1,  cis-  and"  trans- CDCKCDCl,  CH2:CC12,  and 
•C2C14.  The  general  inference  is  drawn  that  the 
rigidity  of  the  C*C  linking  decreases,  and  the  C*X 
•(halogen)  valency  force  and  the  force  opposing  de¬ 
formation  of  the  angle  C-C-X  increase,  with  the 
^successive  entry  of  X  atoms,  and  that  the  last  two 
-effects  are  more  pronounced  when  two  X  are  attached 
to  the  same  C.  F.  L.  U. 

Energy  ratio  of  the  OH-OH  linking.  H.  Harms 
(Z.  physikal.  Chem.,  1939,  B,  43,  257 — 270). — The 
work  which  must  be  done  against  electrostatic  dipole 
attraction  in  separating  two  associated  dipoles  has 
been  calc,  for  polar  and  non-polar  OH-OH  association 
and  for  non-polar  HBr-HBr,  HC1-HC1,  and  HF-HF 
association.  The  results  are  discussed  in  relation  to 
solubilities.  W.  R.  A. 


Inter-relation  of  dissociation  energy,  inter- 
nuclear  distance,  and  bond  order  for  carbon- 
carbon  linkings.  C.  H.  D.  Clark  (Nature,  1939, 
143,  800 — 801 ;  cf.  A.,  1938,  I,  62). — The  heat  of 
dissociation,  D,  the  internuclear  distance,  re,  and 
bond  order,  x ,  are  connected  by  the  approx,  relation¬ 
ships  Drez  =  282  and  a9;8rtf3  =  3-7.  L.  S.  T. 

Correlation  between  the  electronegativity 
series  of  organic  radicals  and  bond  moments. 
H.  C.  Brow  (J.  Amer.  Chem.  Soc.,  1939,  61,  1483 — 
1486). — Bond  moments  for  R-Cl  increase  thus : 
R  =  CPh;C  <  CHPhiCH  <  CHMeiCH  <  CH2!CH  < 
C6H4Me  <  Ph  <  Me  <  Et  <  Pra  <  Bua,  n-amyl  < 
Pr^  <  cycfohexyl,  allyl,  CH2Ph  <  Buy  <  CHPh2  < 
CPh3.  The  order  of  increasing  electronegativity 
(determined  by  the  stability  of  HgR2)  corresponds,  so 
far  as  it  has  been  determined,  with  the  order  of 
decreasing  bond  moment.  The  same  factors  are  thus 
responsible  for  both  effects.  R.  S.  C. 

Probable  length  of  hydrocarbon  chains .  (Miss ) 
L.  Laskowski  and  R.  E.  Burk  (J.  Chem.  Physics, 
1939,  7,  465 — 469). — Mathematical.  The  average 
distance  between  the  centres  of  the  first  and  last  C  of 
a  freety  rotating  hydrocarbon  chain  is  T50  times  the 
C — C  distance  (T54  a.),  which  corresponds  with  a 
spherical  configuration  of  a  thread-like  mol.  When 
rotation  is  restricted  by  geometric  interference  the 
length  is  a  function  of  the  radius  of  H  atoms  and  vals. 
in  good  agreement  with  experimental  data  of  Mack  are 
obtained.  These  vals.  are  approx,  those  for  a  freely 
rotating  mol.  and  are  the  extended  length. 

W.  R.  A. 

Magnetism  and  polymerisation  [of  dimethyl- 
butadiene].  J.  Farquharson  and  (Miss)  P.  Ady 
(Nature,  1939, 143,  1067 — 1068). — Graphs  reproduced 
for  the  magnetic  susceptibility  of  dimethylbutadiene 
at  the  commencement  of  polymerisation  in  presence 
and  absence  of  BzgC^  show  that  in  absence  of  a  catalyst 
diamagnetism  falls  for  the  first  3  hr.  and  then  rises 
steadily.  The  fall  in  diamagnetism  may  be  due  to  the 
formation  of  free  radicals,  which  are  paramagnetic, 
acting  as  polymerisation  nuclei.  The  concn.  of  such 
centres  is  the  same  as  that  of  the  catalyst  necessary  to 
give  a  smooth  curve.  L.  S.  T. 

Structure  and  properties  of  high  mol.  wt. 
organic  compounds.  V.  V.  Razumovski  (J.  Gen. 
Chem.  Russ.,  1939,  9,  460 — 466). — Theoretical. 

R.  T. 

Parachor.  P.  Boodan  (Compt.  rend.,  1939,  208, 
2069 — 2070). — The  relation  yV jTy,z  =  1  leads  to  the 
expression  [ P ]  =  Tll4V6i*t  which  gives  the  “neopara- 
chor,”  [P„],  derived  only  from  the  b.p. ;  V  is  evaluated 
from  Kopp’s  consts.  [P„]  and  Sugden’s  additive  [P] 
val.  are  compared  in  certain  cases,  and  their  use  in 
conj unction  is  illustrated.  The  val.  of  y  F2 '3  at  the  b.p. 
(calc,  from  Sugden’s  [P])  is  generally  >  T  for  normal 
and  <  T  for  associated  compounds.  A.  J.  E.  W. 

Surface  tension  and  angle  of  contact  of  mercury 
in  vacuo .  A.  E.  Bate  (Phil.  Mag.,  1939,  [vii],  28, 
252 — 255) —Clean  dry  Hg  iri  an  evacuated  tube  had  an 
angle  of  contact  (a)  90°  and  a  surface  tension  of  490 
dynes  per  cm.  After  admitting  air  to  the  tube  the  Hg 
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meniscus  became  convex  with  a  =  100°.  After  two 
days  a  had  increased  to  135°.  C.  R.  H. 

Measurements  of  the  intensity  distribution  of 
the  white  X-radiation  reflected  from  a  crystal  : 
dispersion  of  the  atomic  scattering  factor  of  zinc 
near  the  K  absorption  edge.  J.  C.  M.  Brentano, 
(Miss)  J.  Honeyburne,  and  J.  K.  Berry  (Proc. 
Physical  Soc.,  1939,  51,  668— 682).— The  reflexion  of 
the  radiation  emitted  from  an  X-ray  tube  by  a  crystal 
in  an  X-ray  goniometer  gives  a  pattern  of  lines  on  a 
general  background  constituted  by  white  radiation 
horn  the  tube,  reflected  regularly  from  the  crystal,  and 
by  other  radiation.  A  method  for  the  separate 
assessment  of  these  two  background  constituents  is 
described,  permitting  accurate  measurement  of  the 
intensit}r-distribution  of  the  reflected  white  radiation, 
and  is  applied  to  the  background  discontinuities  which 
form  a  source  of  error  in  the  evaluation  of  reflexion  line 
intensities  (cf.  A.,  1937,  I,  552).  The  method  is 
discussed  with  reference  to  the  determination  of  the 
dispersive  change  of  the  at.  scattering  factor  near  an 
absorption  edge ;  by  its  use  /  vals.  for  XX  close  to  the 
edge  can  be  obtained.  Results  of  experiments  on  the 
long- wave  side  of  the  Zn  X-absorption  edge  are  com¬ 
pared  with  the  wave-mechanical  dispersion  curve. 

N.  M.  B. 

Application  of  a  proportional  amplifier  to 
X-ray  structure  analysis.  B.  Isaev  (Compt.  rend. 
Acad.  Sci.  U.R.S.S.,  1939,  23,  42— 44).— A  pro¬ 
portional  amplifier  for  use  in  determination  of  crystal 
structure  by  X-ray  analysis  is  described.  It  will 
amplify  ionisation  currents  by  104,  and  can  therefore 
be  used  to  examine  the  structure  of  substances  which 
will  give  only  a  wTeak  diagram,  and  makes  it  possible  to 
carry  out  measurements  directly  with  the  use  of  an 
electrometer  instead  of  making  lengthy  photographic 
exposures.  The  instrument  has  been  used  in  the 
examination  of  the  crystal  structure  of  frog  muscle. 
There  are  tw  o  max.  corresponding  with  identity  periods 
of  10  and  4*5  a.  A  displacement  of  the  position  of  the 
max.  occurs  as  the  tissue  dries.  The  method  has  also 
been  applied  to  the  examination  of  the  structure  of  Cu 
and  of  NH2*CH2-C02Ag.  A.  J.  M. 

Homometric  structures.  A.  L.  Patterson 
(Nature,  1939,  143,  939 — 940).- — The  term  “  homo- 
metric  ”  is  used  to  describe  the  relation  between  two 
structures  vilich  possess  the  same  interat.  distances, 
and  is  restricted  to  structures  giving  the  same  X-ray 
diffraction  pattern.  Tw  o  point  positions  each  of  which 
leads  to  two  non-identical  homometric  structures  for 
positive  and  negative  vals.  of  a  single  parameter  are 
discussed.  The  genesis  of  the  homometric  property  is 
examined.  L.  S.  T. 

Positions  and  packing  of  congruent  circles  in 
a  plane.  U.  Sinogowutz  (Z.  Krist.,  1939,  100, 
461 — 508). — A  rigorous  mathematical  analysis  from 
the  viewpoint  of  group  theory  is  made  and  illustrated 
in  131  diagrams.  I.  McA. 

Classification  of  closest  and  close  packings. 
N.Y.  Belov  (Compt.  rend.  Acad.  Sci.  U.R.S.S.,  1939, 
23,  170 — 174).- — A  discussion  of  the  no.  of  theoretically 
possible  modes  of  close  packing  of  atoms  in  crystals. 

.  .  J.  A.  K.  . 


Atom  [form]  factors  for  some  heavy  ions. 
G.  Dascola  (Z.  Krist.,  1939,  100,  537 — 539). — 
Theoretical.  X-Ray  scattering  factors,  expressed  as 
a  function  of  glancing  angle  and  X,  are  calc,  by  the 
method  of  Nagy  (A.,  1934,  1285;  1935,  679)  for  the 
ions  Na\  K\  Ca  \  Cu  ,  Mn”,  Co*’*,  Co*’,  Ni’\  Cu”, 
Zn*\  As’*’,  Cd”,  Sn”,  Sb”\  Hg”,  Pb”,  and  Bi”\ 
Curves  for  the  first  four  are  compared  with  other 
determinations  (by  Hartree,  Fermi,  Pauling). 

I.  McA. 

Growth  of  crystals  from  the  vapour  phase.  J. 
Ehlers  (Schr.  min.-petrog.  Inst.  Univ.  Kiel,  1935,  2, 
24  pp.;  Chem.  Zentr.,  1937,  i,  1639).— Growth  of 
As203  crystals  from  the  vapour  phase  occurs  only  in  the 
octahedral  form.  The  growth  faces  carry  a  condensed 
adsorption  layer  in  which  formation  and  growth  of  the 
nuclei  occur.  The  octahedral  arrangement  of  0 
atoms  and  other  crystallographic  details  account  for 
exclusive  growth  on  (111)  faces,  and  also  for  parallel 
growth,  spinel  twinning,  and  skeleton  formation. 
Observations  on  HgCl2,  HgBr2  (which  gives  a  new 
rhombic  form),  Hgl2,  and  mixed  crystals  are  made. 

A.  J.  E.  W. 

Powder  patterns  on  permalloy  crystals.  J.  W. 
Shih  and  T.  Y.  Chai  (Physical  Rev.,  1939,  [ii],  55, 
1265). — The  formation  of  powrder  patterns  on  perm¬ 
alloy  (Ni  84,  Fe  16%),  polished  with  A1203  povTder, 
indicates  that  the  origin  of  inhomogeneities  of  surface 
magnetisation  is  not  a  magnetostriction  effect  since 
permalloy  has  practically  no  magnetostriction.  The 
mechanical  polishing  probably  produces  fragment 
structure  in  the  surface  just  below  the  Beilby  layer 
(cf.  Elmore,  A.,  1937,  I,  449).  N.  M.  B. 


Crystal  structure  of  Al2Ca.  H.  Noavotny  and 
A.  Mohrnheim  (Z.  Krist.,  1939,  100,  540 — 542). — 
The  Al2Ca  phase  obtained  by  heating  A1  with  Ca  in  a 
sealed  quartz  tube  at  900°  has  been  examined  by 
precision  pow'der  X-radiograms.  The  face-centred 
cubic  cell  with  a  S*022  a.  contains  8  mols. ;  p  2*35. 
Analysis  of  indexed  estimated  intensities  favours  the 
space-group  Oh  and  yields  for  the  A1 — A1  distance  2*83, 
Ca — Ca  347,  and  A1 — Ca  3*32  a.  Weak  polarisation  is 
inferred.  I.  McA. 


Crystal  structures  of  rubidium  and  caesium 
[monjoxides.  A.  Helms  and  W.  Klemm  (Z.  anorg. 
Chem.,  1939,  242,  33 — 40). — Rb20  has  the  anti-CaF2 
structure,  with  a  6*74  a.  Cs20  has  the  anti-CdCl2 
structure,  with  a  6*74  a.,  a  36*93°.  F.  J.  G. 

Oriented  displacement  of  magnetite  by  iron. 
V.  A.  Frank-Kamenetzki  (Compt.  rend.  Acad.  Sci. 
U.R.S.S.,  1939, 23,  561— 564),— The  orientation  of  the 
lattice  of  Fe  formed  by  reduction  of  Fe304  parallel 
with  that  of  the  original  Fe304  crystal  (cf.  A.,  1939> 
I,  304)  is  explained  by  the  fact  that  the  Fe  atoms  in 
the  Fe304  need  only  to  be  displaced  in  the  (001) 
direction  to  give  the  lattice  of  ec-Fe ;  an  elementary 
cell  of  magnetite  gives  three  la  vers  of  at.  Fe. 

■  *  /  L.  J.  J. 

X-Ray  study  of  the  crystal  structure  of  silver 
sulphide.  G.  Goll  and  T.  Bakos  (Magyar  Chem. 
FoL,  1936,  42, 110—116 ;  Chem.  Zentr.,  1937,  i,  1640). 
—A  cuprite  structure  (a  4*89  a.)  is  confirmed. 

A.  J.  E.  W. 


Ill  (b) 
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Crystal  structure  of  synthetic  antimony  tri¬ 
sulphide.  H.  P.  Klug  and  G.  B.  Heisig  (J.  Amer. 
Chem.  Soc.,  1939,  61,  1920— 1921).— Bed  Sb2S3,  ob¬ 
tained  by  passing  H2S  through  an  HC1  solution  of 
SbCl3  containing  tartaric  acid,  is  converted  into  black 
Sb2S3  at  115°.  X-Ray  powder  photographs  reveal 
that  the  red  variety  is  amorphous,  whilst  the  black  is 
cryst.  and  identical  with  natural  stibnite,  Sb2S3. 

W.  R.  A. 

Structure  of  solid  hydrogen  fluoride.  P. 
Gunther,  K.  Holm,  and  H.  Strunz  (Z.  physikal. 
Chem.,  1939,  B,  43,  229 — 239). — Debye-Scherrer 
photographs  of  solid  (HF)X  at  91°  K.  indicate  that 
the  crystals  are  tetragonal  or  pseudotetragonal,  a  5*45, 
c  9*95  a.,  with  four  zig-zag  chains  of  four  mols.  The 
distance  P — H — F  is  ~2*7  a.  and  the  angle  FH-FH-FH 
is  -134°.  W.  R.  A. 

Crystal  structure  of  TiAl3,  NbAl3,  TaAl3,  and 
ZrAlg.  G.  Brauer  (Z.  anorg.  Chem.,  1939,  242, 
1 — 22). — A  detailed  account  of  work  already  noted 
(A.,  1939,  I,  18).  F.  J.  G. 

Methods  of  investigating  the  structure  of  ice. 
P.  S.  Vadilo  (Compt.  rend.  Acad.  Sci.  U.R.S.S.,  1939, 
23,  343 — 344). — Disadvantages  of  the  usual  methods 
of  investigating  the  structure  of  ice  are  reviewed.  In 
a  new  method  the  ice  is  exposed  in  damp  air  at  a 
few  degrees  >0°;  sublimation  ensues  and  fine 
crystals,  formed  over  the  ice,  are  oriented  according 
to  the  orientation  of  the  crystal  axes  of  the  specimen 
selected.  Every  Cf  sublimed  ”  crystal  becomes  covered 
with  faces  and  crystal  structure  can  be  determined. 
In  another  new  method,  graph  paper  or  thin  textile 
material  is  placed  on  the  bottom  and  side  surfaces 
of  a  piece  of  ice  and  shaded  with  a  soft  pencil ;  the 
boundaries  between  separate  monocrystals  of  ice 
become  manifest  and  lines  also  appear  from  which 
the  area  of  each  crystal  can  be  determined. 

W.  R.  A. 

Relations  between  true  crystal  growth  and 
lattice  defects,  studied  by  the  crystallisation  of 
sodium  nitrate  from  the  melt.  R.  Tiemeyer 
(Schr.  min.-petrog.  Inst.  Univ.  Kiel,  1935,  1,  24  pp. ; 
Chem.  Zentr.,  1937,  i,  1639). — NaN03  single  crystals 
obtained  by  slow  cooling  in  a  temp,  gradient  from 
>60°  above  the  m.p.  are  studied.  Growth  is  most 
regular  near  the  point  of  commencement  of  crystallis¬ 
ation,  and  in  a  pointed  vessel.  The  orientation  of  the 
single  crystal  is  independent  of  the  direction  of  the 
temp,  gradient.  Defective  orientation  of  the  lattice 
blocks  occurs  by  rotation  of  the  blocks  about  defined 
axes,  particularly  [100],  the  direction  of  shortest 
distance  between  ions  of  opppsite  sign.  The  nuclear 
centre  is  an  ordered  aggregate  of  lattice  blocks. 

A.  J.  E.  W. 

Crystallo-optical  analysis  of  strontium  alumin- 
ates.  N.  A.  Toropov  (Compt.  rend.  Acad.  Sci. 
U.R.S.S.,  1939,  23,  74 — 75). — Sr  aluminates  have  been 
prepared  synthetically  and  examined  microscopically. 
3Sr0,Al203  crystallises  in  trapezohedrons  of  the  cubic 
system.  It  is  optically  isotropic,  n  T728d;0*003.  A 
compound  of  the  type  5Ca0,3Al203  has  not  been 
found  in  the  Sr0-Ai203  system.  Sr0,Al203  crystal¬ 
lises  in  prisms.  Pseudohexagonal  twinning  is  fre¬ 
quently  encountered.  It  reacts  with  H20.  Its  bire¬ 


fringence  is  that  of  the  corresponding  Ca  compound. 
Sr0,2Al203  forms  prismatic  crystals  optically  positive. 
Sr0,GAl203,  the  analogue  of  Ba0,6Al203,  and  other 
aluminates  of  the  (3 -type  form  uniaxial,  optically 
negative  crystals.  A.  J.  M. 

X-Ray  investigation  of  LiBi304Cl2  and  related 
substances.  L.  G.  Sill£n  (Z.  anorg.  Chem.,  1939, 
242,  41 — 46). — By  dissolution  of  Bi203  or  BiOCl  in 
the  appropriate  fused  halide  the  following  compounds 
have  been  obtained  :  LiBi304Cl2  (I),  LiBi304Br2  (II), 
LiBijOJa  (III),  NaBi304Cl2  (IV),  NaBi304Br0  (V), 
NaBi304I2  (VI),  and  Cd2Bi204Br2  (VII).  They  are  all 
tetragonal,  space-group  D M  (4/mmra),  and  the  lattice 
consts.  are  :  (I)  a  3-S40,  c  12*03  a.;  (II)  a  3*876,  c 
12*47  a.;  (Ill)  a  3*941,  c  13*19  a.;  (IV)  a  3*877,  c 
12*13  a.;  (V)  a  3*925,  c  12*55  a.  ;  (VI)  a  3*990,  c 
13*31  a.  ;  (VII)  a  3*943,  c  12*62  a.  At.  positions  are 
given.  F.  J.  G. 

Crystal  structure  and  crystallo-chemical  pro¬ 
perties  of  heteropoly-compounds.  Crystallo¬ 
graphic  and  X-ray  investigations  on  a  new  group 
of  hydrates  of  12-heteropoly-acids.  O.  Kraus 
(Z.  Krist.,  1939,  100,  394r-413;  cf.  A.,  1937,  I,  118, 
288). — The  14H20  hydrates  of  H4SiW12O40, 
H5BW12O40,  H4SiMo12O40,  H3PW12O40,  and 
H3PMo12O40  form  an  isomorphous  triclinic  series  with 
face-centred  cells  containing  8  mols. ;  space-group  Ci . 
Preps,  are  described,  and  cell  elements,  p,  and  typical 
goniometric  data  determined.  The  structural  isotypy 
of  the  numerous  Hm[XF12O40],nH2O  group  members 
which  are  pseudocubic  is  discussed  in  terms  of  the 
modes  of  association  of  the  [Z712O40]  anion  and 
hydrated  cation  units.  A  comparison  with  silicates 
is  made.  Within  cationic  tolerance  limits,  isomorph¬ 
ism  extends  to  related  salts  ( e.g .,  to  the  Li,  Hg,15H20, 
and  Th  salts  for  H4SiW12O40,14H2O).  I.  McA. 

X-Ray  determination  of  the  structure  of 
tetramethylammonium  dichloriodide  crystals, 
NMe4ICl2.  R.  C.  L.  Mooney  (Z.  Krist.,  1939,  100, 
519 — 529;  cf.  A.,  1938,  I,  347). — Structural  analysis 
of  the  trihalogen  ion  is  favoured  by  a  cation  of  low 
scattering  power  and  radius  ~  that  of  Cs\ 
NMe4ICl2  is  tetragonal,  a  9*18,  c  5*80  a.  ;  p  1*74;  2 
mols.  per  cell ;  space-group  Do* — Pi2xm,  Complete  at. 
parameters  and  inter-distances  are  determined  in 
accord  with  visual  intensities  of  oscillation  X-radio- 
grams  (Mo  Kx).  The  structure  is  essentially  that  of 
NMe4I  with  the  larger  linear  symmetric  IC12'  (I — Cl  == 
2*34  a.),  packed  in  planes  perpendicular  to  the 
tetragonal  axis,  causing  a  lateral  cell  extension  of 
16%.  I.  McA. 

Crystal  structure  of  glucosamine  hydrobrom¬ 
ide  [and  a-chitosamine].  E.  G.  Cox  and  G.  A. 
Jeffrey  (Nature,  1939,  143,  894 — 895). — The  crystal 
structures  of  a-chitosamine  hydrochloride  and  hydro¬ 
bromide  have  been  determined  without  reference  to 
stereochemical  data.  Both  are  monoclinic  sphenoidal, 
space-group  P2V  with  2  mols.  per  cell,  the  dimensions 
of  which  are  a  7*68,  7*96,  b  9*18,  9*29,  c  7*11,  7*18  a., 
and  p  112°  29'  and  112°  35',  respectively.  A  diagram 
showing  the  structure  projected  on  the  (010)  plane  is 
reproduced,  and  at.  co-ordinates  are  tabulated.  The 
analysis  shows  that  (i)  for  the  first  time  the  configur- 
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ation  of  a  C  compound  containing  several  asymmetric 
centres  has  been  confirmed  by  direct  determination  of 
at.  positions  and,  in  particular,  that  chitosamine  is  a 
derivative  of  glucose  and  not  of  mannose  (cf.  A.,  1939, 
II,  144),  (ii)  the  pyranose  ring  has  a  real  oxistence  in  a 
cryst.  sugar,  and  (iii)  in  the  a-form  of  a  d-glucose 
derivative  the  0  on  the  first  and  second  C  are  in  ex¬ 
positions.  L.  S.  T. 

♦ 

Electron  diffraction  investigation  of  the  struc¬ 
ture  of  benzene,  pyridine,  pyrazine,  butadiene- 
1:3,  ci/clopentadiene,  fur  an,  pyrrole,  and  thio- 
phen.  V.  Schomaker  and  L.  Pauling  (J.  Amer. 
Chem.  Soc.,  1939,  61,  1769 — 1780). — From  an  electron 
diffraction  investigation  of  CGH6  (I),  C5H5N  (II), 
pyrazine  (III),  (CH2ICH)2  (IV),  eyefopentadiene  (V), 
furan  (VI),  pyrrole  (VII),  and  C4H4S  (VIII)  the  follow¬ 
ing  intern t.  distances  have  been  obtained  (in  a.)  :  C — H, 
l-08±0-04  (I),  1-09  (II),  (III),  (V),  (VI),  (VII),  (VIII), 
1*06  (IV) ;  C— C,  l-39±0*02  (I),  1*39  (II),  (III),  1*46± 
0*03  (IV),  1*46±0*04  (V),  1*46  (VI),  1*44  (VII),  (VIII) ; 
C— X  (X  =  S,  O,  N),  l*37±0-03  (II),  1*35±0*02  (III), 
1*53  (V),  1*41±0*02  (VI).  l-42±0*02  (VII),  1*74+0*03 
(VIII);  C— C,  1*35+0*02  (IV),  1*35  (V),  (VI),  (VII), 
(VIII).  Valencv  angles  are:  C-X-C,  101  ±4°  (V), 
107+4°  (VI),  105+4°  (VII),  91+4°  (VIII);  X-C=C, 
109+3°  (V),  (VI),  110+3°  (VII),  112+3°  (VIII); 
C=C-C,  124+2°  (IV),  110+2°  (V),  107+2°  (VI), 
108+2°  (VII),  113+3°  (VIII).  In  (II)  and  (III)  the 
C — N  distance  is  >  that  expected  for  Kekul6 
resonance,  presumably  due  to  extra  resonance  with 
ionic  structures.  The  degree  of  resonance  stabilisation 
is  in  the  order  (VI)  <  (VII)  <  (VIII)  as  determined  by 
electron  diffraction  data,  electric  dipole  moment  data, 
resonance  energies,  chemical  information,  and  simple 
theoretical  considerations.  The  contribution  of 
excited  structures  to  these  mols.,  other  than  those 
characteristic  of  the  conjugated  double  linkings,  are 
~10,  24,  and  34%  respectively.  Part  of  the  resonance 
of  (VIII)  is  with  structures  with  10  electrons  in  the 
valencv  shell  of  the  S  atom.  W.  R.  A. 

Crystal  structure  of  diphenyldiacetylene .  E .  H. 
Wiebenga  (Nature,  1939, 143,  980 — 981). — Rotation, 
Weissenberg,  and  Laue  diagrams  give  a  6*61,  b  6*04,  c 
14*92  a.,  p  105°;  2  mols.  per  unit  cell;  rfcalc,  and 
^obs.  are  1*63;  probable  space-group  C?*  (Pol/c).  The 
long  axes  of  the  mols.  form  angles  of  42°,  38°,  and  78° 
with  the  a,  6,  and  c  axes,  respectively.  The  mols.  are 
flat  with  straight  C  chains.  The  planes  of  the  Ph 
rings  of  the  two  sets  of  mols.  are  not  parallel  with  each 
other  or  with  one  of  the  basal  planes.  The  shortest 
distance  between  C  of  two  different  mols  is  3*45 — 
3*65  a,  ;  it  occurs  between  C  of  the  Ph.  L.  S.  T. 

Molecular  structure  of  1  :  2  :  4  :  5-tetrabromo- 
cyc/ohexane  (m.p.  185°).  E.  Halmoy  and  O. 
Hassel  ( J.  Amer.  Chem.  Soc.,  1939, 61, 1601 — 1602). — 
1:2:4: 5-Tetrabromocyc/ohexane  is  orthorhombic. 
Bragg  photographs  give  a  7*98,  b  7*90,  c  7*89  A. ;  space- 
group  D\ — ^P21212;  2  mols.  in  unit  cell.  The  dipole 
moment  has  been  determined,  PA  +  0  =  104*6,  g  = 
2*2a  d.  Electron  diffraction  diagrams  of  the  vapour 
agree  with  the  model  of  the  mol.  based  on  X-ray 
observations.  A.  J.  M. 


X-Ray  crystal  analysis  of  trans-azobenzene . 
J.  J.  De  Lange,  J.  M.  Robertson,  and  I.  Woodward 
(Proc.  Roy.  Soc.,  1939,  A,  171,  398 — 410). — The 
crystal  structure  and  mol.  dimensions  of  the  ordinary 
or  trans-form  of  azobenzene  have  been  determined. 
Two  independent  mols.  contribute  to  the  unit ;  one  is 
flat,  but  in  the  other  the  rings  lie  in  different  planes. 
Vais,  of  interat.  distances  are  given.  G.  D.  P. 

Structure  of  aromatic  polynitro-compound- 
bydrocarbon  complexes.  H.  M.  Powell  and  G. 
Huse  (Nature,  1939,  144,  77). — The  1  :  1  mol.  com¬ 
pound  of  picryl  chloride  (1)  and  C6MeG  is  orthorhombic 
with  a  14*0,  6  9-0,  c  15*4  a.  ;  space-group  Amam  or 
Ayna.  As  no  pyro- electric  effect  is  detectable  the 
crystals  probably  have  a  S3rmmetry  centre.  All  (I) 
mols.  lie  in  two  sets  of  planes  parallel  to  (100)  separated 
by  a  distance  of  7  a.,  whilst  those  of  C6Me6  lie  in  two 
sets  of  planes  parallel  to  and  half-way  between  these. 
There  are  no  valency  linkings  between  (I)  and  CGMeG. 
Anomalous  X-rav  diffraction  effects  show  some  degree 
of  disorder  in  the  structure,  and  comparison  with  the 
corresponding  bromide  and  iodide  shows  that  the  N02 
mols.  are  disordered.  The  structure  of  the  C6Me6 
layers  is  identical  with  that  of  a  single  layer  in  the 
crystal  of  (I)  itself.  L.  S.  T. 

Benzil — a  skew  molecule?  C.  C.  Caldwell  and 
R.  J.  W.  Le  Fevre  (Nature,  1939,  143,  803). — Data 
obtained  for  the  dipole  moments  of  benzil  (I)  and 
phenanthraquinone  in  various  solvents  indicate  that 
(I)  has  a  skew  configuration  in  which  the  two  COPh 
units  lie  in  planes  which  are  approx,  at  right  angles  to 
each  other.  L.  S.  T. 

Structure  of  benzil.  I.  E.  Knaggs  and  K. 
Lonsdale  (Nature,  1939,  143,  1023 — 1024;  cf.  A., 
1927,  612). — X-Ray  measurements  of  cryst.  benzil 
show  that  the  mol.  must  bo  of  the  skew  type 
(see  above).  The  crystals  will  contain  spirals  of  O 
atoms  somewhat  similar  to  those  found  in  quartz. 
Simpler  mol.  structures  eliminated  by  these  measure¬ 
ments  are  discussed.  L.  S.  T. 

Crystallographic  investigation  of  artostenone, 
the  stenone  isolated  from  the  Indian  summer 
fruit,  Artocarpus  integri folia ,  by  means  of  gonio¬ 
meter  and  X-rays.  M.  C.  Nath  and  P.  L.  Mukher- 
jee  (J.  Indian  Chem.  Soc.,  1939,  16,  229 — 234). — The 
crystals  belong  to  the  monoclinic  system ;  plate  faces  a 
(100)  show  pronounced  elongation  along  the  c  axis; 
a  17*3,  6  10*2,  c  7*4  a.,  p  100°  49',  p  1*083,  2  mols.  per 
unit  cell,  mol.  wt.  424*2.  The  close  similarity  between 
the  C  skeletons  of  artostenone  and  ergosterol  is 
pointed  out.  W.  R.  A. 

Relation  between  the  lattices  of  natural  and 
hydrated  cellulose.  E.  Sauter  (Z.  physikal.  Chem., 
1939,  B,  43,  294—308;  cf.  A,  1937,  I,  604).— A 
discussion  of  the  data  recorded  on  the  lattice  structures 
of  natural  and  hydrated  cellulose  indicates  that  the 
data  of  Sponsler  and  Dore  (A.,  1928,  939)  most 
accurately  represent  the  lattices  of  the  two  substances. 
An  explanation  of  the  polymorphism  between  the  two 
substances  is  given.  W.  R.  A. 

Macromolecular  compounds.  Lattice  estim¬ 
ation  of  rubber.  E.  Sauter  (Z.  physikal.  Chem., 
1939,  B,  43,  292— 293).— The  vals.  for  the  rhombic 
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cell  of  cryst.  rubber  (A.,  1937,  I,  585)  have  been 
confirmed  independently  by  Morss  (J.  Amer.  Chem. 
Soc.,  193S,  60,  237).  W.  R.  A. 

Structure  of  insulin.  I.  Langmuir  and  (Miss) 
D.  Wrinch  (Proc.  Physical  Soc.,  1939,  51,  613—624). 
— The  modified  (0001)  vector  projection  for  an  insulin 
crystal,  examined  in  relation  to  the  C2  structure  pro¬ 
posed  for  the  insulin  mol.,  confirms  the  C2  structure 
represented  by  the  discron  (electron  density  deviation) 
system  35  +  Ss'  —  o  provided  it  is  adequately  loaded 
at  its  slits.  Bernal’s  suggestion  of  an  18-discron  set 
structure  is  shown  to  be  untenable.  N.  M.  B. 

Structure  of  proteins.  I.  Langmuir  (Proc. 
Physical  Soc.,  1939,  51,  592 — 612). — A  lecture. 

N.  M.  B. 

Structure  of  silver  films.  0.  Goohe  and  H. 
Wilman  (Proc.  Physical  Soc.,  1939,  51,  625 — 651). — 
An  electron  diffraction  study  of  the  structure  of  Ag 
films  condensed  in  vac.  on  rock-salt  cleavage  faces  at 
~200°,  and  of  the  changes  produced  by  heating  the 
films  in  vac.,  shows  that  the  reflexion  and  transmission 
patterns  are  in  general  agreement  with  Menzer’s  view 
of  twinned  structure  of  films.  General  equations  are 
derived  for  use  in  considering  the  geometrical  features 
of  rotation  patterns  yielded  by  cubic  crystals.  Heat¬ 
ing  in  vac.  at  ~500°  quickly  converts  the  films  into 
normal  relatively  perfect  single  crystals,  and  such  an 
extensive  at.  rearrangement  is  evidence  of  high 
mobility  of  Ag  atoms  at  temp,  well  below  the  m.p. 
not  onlv  on  the  surface  but  within  the  lattice. 

N.  M.  B. 

Examination  of  worked  metal  surfaces  by 
means  of  electron  interference.  E.  Pressing  (Z. 
Physik,  1939,  113,  36— 55).— Test  pieces  of  Au,  Ni, 
Ag,  Fe,  Cu,  and  Zn  polished  under  CfiH6,  in  pure  N2 
and  in  vac.,  give  the  same  electron  diffraction  images, 
themselves  identical  with  those  obtained  from  similar 
pieces  polished  in  air.  The  lack  of  influence  of  0o  is 
also  shown  by  heating  polished  Ni  surfaces  in  vac.  to 
give  a  cryst.  surface,  when  the  diffraction  pattern  is 
that  of  pure  Ni.  Polished  Zn  gives  diffraction  images 
which  do  not  correspond  with  either  Zn  or  ZnO,  but 
rather  with  a  quasi-fluid  metal  layer.  None  of  the 
gaseous  components  of  air  affects  the  uppermost  layer 
of  metal  surfaces  during  polishing  and  working. 

L.  G.  G. 

Magnets.  W.  L.  Bragg  (Proc.  Roy.  Inst.,  1939, 
30,  7S3 — 787). — A  lecture. 

Freely  suspended  bodies  in  electric  and  mag¬ 
netic  fields.  W.  Braunbek  (Z.  Physik,  1939,  112, 
753 — 763). — It  is  shown  mathematically  that  a  static, 
stable,  free  suspension  of  a  system  consisting  of  an 
electrically  non-conducting,  rigid  body  in  the  electric, 
magnetic,  and  gravitational  fields  of  a  second  system 
is  impossible  unless  at  least  one  of  the  systems  con¬ 
tains  diamagnetic  material.  L.  G.  G. 

Free  suspension  of  a  diamagnetic  body  in  a 
magnetic  field.  W.  Braunbek  (Z.  Physik,  1939, 
112,  764 — 769). — The  construction  of  a  powerful 
electro-magnet  with  specially  shaped  pole  shoes  is 
described,  the  field  of  which,  in  air,  is  capable  of  the 
free  suspension  of  Bi  (8  mg.)  and  of  arc-lamp  C  (75 
mg.).  The  method  of  location  of  the  positions  of 


stability,  at  which  points  the  particles  may  be  touched 
or  blown  into  oscillations  of  amplitude  of  1  cm. 
without  loss  of  equilibrium,  is  described. 

L.  G.  G. 

Axial  magnetic  permeability  of  wires  and  thin 
layers  of  iron  at  high  frequencies.  N.  A.  Flo- 
rescu  (Compt.  rend.,  1939,  208,  1717—1719;  cf.  A., 
1927,  505;  1932,  448). — Data  are  recorded  for  0*051- 
and  0-08-mm.  Fe  wires  (X  80 — 275  m.)  and  a  partly 
oxidised  Fe  layer  (80  mg.)  obtained  by  cathodic 
sputtering.  The  decrease  of  axial  permeability  at 
short  XX  becomes  marked  at  200  m.  A.  J.  E.  W.* 

Can  crystals  of  lower  symmetry  also  be  ex¬ 
cited  piezoelectrically  in  a  simple  way?  B. 
Pavlik  (Z.  Krist.,  1939,  100,  414— 419).— Mathe¬ 
matical.  Consideration  of  the  piezoelectric  moduli 
characterising  the  hemihedral  and  hemimorphic 
classes  of  monoclinic  crystals  shows  how  crystal 
plates  may  be  cut  so  that  angular  distortion  is  sup¬ 
pressed  to  give  linear  oscillations  only.  Theory  is 
confirmed  by  dust-figures  obtained  for  sucrose. 

I.  Me  A. 

Hall  effect  in  an  AuCu3  alloy  in  and  out  of  the 
orderly  condition.  A.  Komar  and  S.  Sidorov 
(Compt.  rend.  Acad.  Sci.  U.R.S.S.,  1939,  23,  143 — 
144). — It  has  been  predicted  theoretically  that  the 
magnitude  of*  the  Hall  effect  in  alloys  should  change 
at  an  order-disorder  transition.  This  has  been  con¬ 
firmed  experimentally  for  AuCu3,  a  three-fold  change 
in  the  Hall  const,  being  observed.  J.  A.  K. 

Optical  properties  of  very  thin  layers  of  potass¬ 
ium.  D.  Hacman  (Compt.  rend.,  1939,  208,  1982 — 
1984;  cf.  A.,  1931,  406 ;  1932,1071). — The  technique 
of  determining  the  absorption  and  reflexion  coeffs. 
(A,  B)  of  0*57 — 23-mg.  K  films  at  2500 — 5500  a.  is 
described.  A  is  max.  between  3600  and  3800  a.; 
monoat.  films  (0*57  mg.)  absorb  only  at  3500 — 4000  a. 
The  max.  becomes  broader  and  is  displaced  to  higher 
XX  with  films  >6  mg.  thick.  B  varies  similarly,  but 
its  relatively  small  val.  shows  that  the  observed  ab¬ 
sorption  of  transmitted  light  is  only  to  a  small  extent 
due  to  reflexion.  A.  J.  E.  W. 

Micellar  structure  and  mechanism  of  deform¬ 
ation  of  fibrous  substances.  VIII.  Optical 
study  of  Hermans'  hydrous  cellulose  fibres  and 
cellulose  acetate  films.  O.  Ivratky  and  P. 
Platzek  (Kolloid-Z.,  1939,  88,  78—88;  cf.  A.,  1939, 
I,  186). — Calculations  based  on  the  net  theory  agree 
with  the  observed  double  refraction  of  hydrous 
cellulose  fibres  up  to  an  extension  of  1*5,  beyond 
which  the  calc.  vals.  are  too  high.  An  explanation 
is  attempted.  The  behaviour  of  cellulose  acetate 
films  swollen  in  aq.  dioxan,  in  contrast  with  that  of 
cellulose  fibres,  can  be  approx,  accounted  for  by 
assuming  micellar  flow.  Discrepancies  are  greatest 
in  the  least  swollen  films,  in  which  a  condition  inter¬ 
mediate  between  free-floating  micelles  -  and  a  net 
structure  may  be  assumed.  F.  L.  U. 

Increase  in  strength  of  qpiartz  glass  through 
rise  of  temperature.  W.  Dawihl  and  W.  Rix 
(Z.  Physik,  1939,  112,  654— 666).— The  breaking 
strength  of  quartz  glass  over  the  temp,  range  — 60° 
to  800°  and  with  different  forms  of  heat-treatment 
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has  been  measured.  The  high  strength  exhibited  at 
800°  cannot  be  produced  at  room  temp,  by  any  form 
of  heat-treatment,  whether  followed  by  chilling  or 
annealing,  and  is  only  partly  explicable  on  a  basis  of 
healing  of  faults.  It  may  be  explained  on  the 
assumption  of  a  type  of  quartz  a-p  transition  in 
parts  of  the  glass  which  still  possess  a  cryst.  struc¬ 
ture.  L.  G.  G. 

Mechanical  after-effect  and  chemical  con¬ 
stitution.  J.  L.  Snoek  (Physica,  1939,  6,  591 — 
592). — The  logarithmic  decrement  (h)  of  a  pure  Fe 
torsion  wire  is  nearly  independent  of  temp,  at  —50° 
to  100°,  but  if  the  Fe  contains  N  (~0*02%)  k  has  a 
sharp  max.  at  9°,  the  height  of  which  is  ~  oc  [N]. 
The  height  of  the  max.  is  reduced  by  segregation  of 
the  N  as  nitride  due  to  heat-treatment.  C  gives  a 
less  marked  but  analogous  effect  at  24°.  The 
phenomenon  is  related  to  a  magnetic  after-effect  (cf. 
A.,  1939,  I,  180).  A.  J.  E.  W. 

Variation  of  the  adiabatic  elastic  constants  of 
polycrystalline  ammonium  chloride  with  tem¬ 
perature  for  200—273°  K.  A.  W.  Lawson  and  R. 
Scheib  (Physical  Rev.,  1939,  [ii],  55,  1268). — 
Measurements  were  made  by  the  Balamuth-Rose 
dynamical  method  (cf.  A.,  1935,  276).  Curves  are 
given  for  the  variation  of  the  adiabatic  Young’s  and 
rigidity  moduli  with  temp,  through  the  phase 
transition  at  242*S°  K.,  and  for  the  corresponding 
variations  of  the  adiabatic  compressibility  and 
Poisson’s  ratio,  as  calc,  from  these  data.  The  abs. 
vals.  of  the  Young’s  modulus,  rigidity  modulus,  com¬ 
pressibility,  and  Poisson’s  ratio  at  273*2°  k.  are 
2*733  X  1011,  1*096  X  10n  dynes  per  sq.  cm.,  5*54  x 
10~12  sq.  cm.  per  dyne,  and  0*246,  respectively. 

N.  M.  B. 

Thixotropy  of  liqpiid  helium?  K.  R.  Dixit 
(Current  Sci.,  1939,  8,  254 — 255), — Comparison  of  the 
properties  of  liquid  He  with  those  of  a  colloid  ex¬ 
hibiting  thixotropy  shows  that  the  transition  of  He  I 
to  He  II  at  the  X  point  may  be  thixotropic.  This 
point  may  be  explained  in  the  same  way  as  thixotropy 
by  assuming  that  during  the  transition  some  He  mols. 
become  locked  in  place  in  their  equilibrium  positions 
in  a  loose-packed  structure,  whereas  the  holes  may 
change  their  places;  the  position  and  arrangement 
of  the  mols.  change  during  the  transition,  but  the 
electronic  configuration  of  the  mols.  remains  prac¬ 
tically  unaltered.  L.  S.  T. 

Co-operative  phenomena  in  transformations  in 
the  solid  state.  J.  A.  A.  Ketelaar  (Chem.  Week- 
blad,  1939,  36,  499—502). — The  general  mechanism 
of  heteromorphous  and  homomorphous  transform¬ 
ations  is  outlined,  and  the  case  of  Ag2HgI4  dealt  with 
in  some  detail.  “  S.  C. 

Phase  theory  and  allotropy.  F.  Zernike  (Chem, 
Weekblad,  1939,  36,  514r— 515). — A  discussion  as  to 
whether  many  cases  included  in  Smits’  complexity 
theory  will  not  eventually  be  shown  to  be  due  to 
differences  in  mol.  structure.  S.  C. 

Study  of  the  allotropes  of  sulphur  by  the  A-ray 
diffraction  method.  II.  S.  R.  Das  and  Iv. 
Ghosh  (Indian  J.  Physics,  1939,  13,  91— 105).— Two 
new  methods  of  preparing  Sw  are  described  (cf.  A., 


1938,  I,  504).  One  of  these  involves  the  cooling  of 
liquid  S  ;  the  colour  of  the  product  depends  on 
the  temp,  of  the  liquid  S.  Insol.  Sw  is  metastable 
towards  sol.  Sa,  into  which  it  changes  at  high  temp, 
at  a  rate  which  increases  with  temp.  In  the  light  of 
certain  chemical  evidence  it  is  suggested  that  a  layer 
of  S02  is  present  in  the  insol.  varieties  of  S*  and  Sw ; 
if  this  is  removed  from  Sw  it  becomes  sol.  The  second 
method  of  prep.,  by  sublimation,  gives  a  product 
which  is  more  stable  than  the  above  but  less  so  than 
the  Sw  obtained  from  S2C12.  X-Ray  examination 
shows  that  the  particles  of  colloidal  S  are  cryst. 

T.  H.  G. 

Molecular  and  cybotactic  weight  measure¬ 
ments  of  resinous  and  crystalline  materials. 
H.  L.  Bender  (J.  Amer.  Chem.  Soc.,  1939,  61, 
1812 — 1816). — Mol.  wts.  of  PhOH-CH20  resins  and 
of  cryst.  abietic  acid,  determined  from  the  b.p.  of 
their  solutions,  show  wide  variation  depending  on  the 
time  and  on  the  initial  temp,  of  preparing  the  solution. 
Such  mol.  wts.  are  unsuitable  for  structural  deter¬ 
minations  and  it  is  suggested  that  the  term  cybotactic 
wt.  should  be  employed  to  represent  the  definite  but 
transitory  “  mol.  wt.”  obtained.  Cybotactic  wt.  will 
vary  with  the  varying  wt.  of  the  solute,  particularly 
in  the  supercooled  state  of  resins,  and  with  the  ex¬ 
perimental  conditions.  The  effects  of  manner  of  dis¬ 
solution,  solvent,  original  dissolution  temp.,  time  of 
continued  reflux,  and  of  heating  and  keeping  cold  on 
the  cvbotactic  wt.  have  been  investigated. 

W.  R.  A. 

Behaviour  of  amorphous  and  crystalline  quartz 
in  electrostatic  field.  A.  G.  von  Altheim  (Ann. 
Physik,  1939,  [v],  35,  417— 444).— The  polarisation 
current  and  true  conductivity  in  direct  field  of  amor¬ 
phous  quartz  and  of  cryst.  quartz  |[  and  _L  to  the 
optic  axis  have  been  measured  and  their  temp,  vari¬ 
ation  determined.  Cryst,  quartz  shows  no  true 
conductivity  _L  to  the  optic  axis.  O.  D.  S. 

Magnetism  and  chemistry.  W.  Klemm  (An- 
gew.  Chem.,  1939,  52,  493 — 495). — A  lecture. 

Temperature  variation  of  the  magnetic  aniso¬ 
tropy  of  graphite.  K.  S.  Krishnax  and  N. 
Ganghli  (Z.  Krist.,  1939,  100,  530 — 536;  cf.  A., 
1935,  814). — The  high  susceptibility  Xu  along  the 
hexagonal  axis  is  structure-sensitive,  e.g to  factors 
affecting  the  relation  of  the  basal  layers.  Measure¬ 
ments  now  made  for  xu  —  Xi  and  xi  k1  the  range 
— 183°  to  S00°  show  monotonic  decreases  of  */u  and 
X i  with  increasing  temp.  I.  McA. 

Magnetic  study  of  the  oxides  of  chromium  and 
manganese.  S.  S.  Bhatxagar,  P.  L.  Kapur,  and 
B.  Prakash  (Current  Sci.,  1939,  8,  253 — 254). — The 
susceptibilities  of  the  oxides  have  been  measured 
between  293°  and  580°  K.  on  a  modified  form  of 
Gouy’s  magnetic  balance.  */  for  Cr203  obtained  by 
the  dehydration  of  Cr  hydroxide,  the  ignition  of  Cr03 
and  of  (NH4)2Cr207  is  25*64:0*2  X  10-6  at  room  temp. 
In  each  case,  the  y-T  curve  shows  a  max.  at  higher 
temp.  The  mean  val.  of  pB  is  3*63  as  compared  with 
the  theoretical  val.  of  3*S7  for  Cr111.  For  CrOo,^^ 
pB  is  2*95  compared  with  the  theoretical  val.  of  2*S3 
for  Crlv.  The  measurements  also  show  that  Mn02 
and  Mn203  have  the  structures  OIMnlO  and 
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0(Mn!0)2,  respectively,  and  that  for  MnO  the 
observed  magnetic  moment  of  5*91  agrees  with  the 
calc.  val.  of  5*92  Bohr  magnetons  for  Mnn. 

L.  S.  T. 

Thermo-magnetic  and  related  properties  of 
metals.  T.  Hirone  and  N.  Horn  (Bull.  Inst.  Phys. 
Chem.  Res.  Japan,  1939, 18,  497 — 508). — Theoretical. 

D.  F.  It. 

Supersonic  absorption  in  helium.  P.  Kras- 
nooschkin  and  E.  Pumper  (Compt.  rend.  Acad.  Sci. 
U.R.S.S.,  1939,  23,  448 — 449). — Preliminary  measure¬ 
ments  of  the  supersonic  absorption  in  He  at  fre¬ 
quencies  from  586  to  952  kHz.  indicate  that  the 
recorded  data  for  He  and  Ne  are  erroneous.  The 
present  measurements  support  the  theory  of  Stokes 
and  Kirchhoff  for  the  absorption  of  a  sound  wave  by 
a  monat.  gas,  as  do  the  previous  data  for  A  (A., 
1939,  I,  189).  W.  R.  A. 

Diphenylme  thane  as  a  thermometric  standard 
at  25°.  T.  de  Vries  and  H.  A.  Strow  (J.  Amer. 
Chem.  Soc.,  1939,  61,  1796— 1798).— Purified  CH2Ph2 
has  m.p.  25*09 i 0*01°.  CH2Ph2  which  has  been  kept 
in  a  clear  glass  bottle  in  the  presence  of  diffused  light 
shows  a  marked  lowering  of  the  m.p.  (24*9S°  after  4 
weeks).  After  long  exposure  to  light  a  brown  colour 
develops  and  the  m.p.  falls  to  24*1°.  The  m.p.  falls 
to  25*090°  from  25*092°  in  4  weeks  when  the  sub¬ 
stance  is  stored  in  a  brown  bottle.  W.  R.  A. 

Atomic  heat  of  iron  from  1*1°  to  20*4°  K. 
W.  H.  Keesom  and  B.  Kurrelmeyer  (Physica,  1939, 
6,  633 — 647). — The  technique  of  the  measurements 
in  liquid  He  and  H2  is  outlined.  The  results  are  ex¬ 
pressed  by  Cv  =  yT  +  bT 3  (y  =  1*20  X  10~3;  b  = 
4*70  X  10~6,  giving  a  Debye  characteristic  temp,  of 
462°  k.),  except  for  a  small  positive  deviation  at 
~13*5°  k.,  which  is  ascribed  to  vaporisation  of  H2  in 
cavities  in  the  specimen.  The  high  y  val.  is  con¬ 
sidered  in  detail,  with  reference  to  Stoner’s  theory. 

A.  J.  E.  W. 

Anomalous  properties  of  some  anhydrous 
salts  of  the  iron  group  at  low  temperatures.  S. 
Shalyt  (Nature,  1939,  143,  799). — Ni,  Co,  Ee11,  and 
Cr  chlorides  show  jumps  in  the  sp.  heat  similar  in 
shape  to  those  exhibited  by  ferromagnetics.  At  the 
temp,  of  the  sp.  heat  jump  PeCl2,  CoCl2,  and  CoI2 
exhibit  a  max.  of  susceptibility  the  position  and 
sharpness  of  which  depend  on  the  intensity  of  the 
magnetic  field.  The  dependence  of  susceptibility  on 
the  field,  the  anomaly  of  the  sp.  heat,  and  the  temp.- 
dependence  of  the  susceptibility  can  be  explained  by 
the  quenching  of  the  orbits  of  metallic  ions  in  the 
electric  field  of  the  crystal.  At  temp.  <  that  of  the 
susceptibility  max.  the  magneto-caloric  effect  of  EeCl2 
and  CoCl2  is  negative,  i.e.,  the  salt  cools  when  the 
magnetic  field  is  applied,  and  the  position  and  mag¬ 
nitude  of  the  sp.  heat  jumps  depend  on  the  intensity 
of  the  magnetic  field.  These  facts  support  the  above 
hypothesis  and  cannot  be  explained  by  the  ordinary 
transition  to  the  ferromagnetic  state.  L.  S.  T 

Specific  heat  of  copper  sulphate  below  1°K. 
J.  Ashmead  (Nature,  1939,  143,  853 — 854). — The 
sp.  heat  of  CuS04,K2S04,6H20  (I)  exhibits  only  a 
sharp  rise  due  to  magnetic  interaction  at  very  low 
temp.  CuS04,5H20  has  a  relatively  large  sp.  heat 


throughout  the  whole  range  below  1°  k.  and  the 
magnetic  interaction  max.  is  shifted  to  a  higher 
temp.  In  CuS04,H20  there  appears  to  exist  a 
splitting  of  the  energy  levels  to  give  a  high  sp.  heat 
in  the  He  range.  (I)  compares  favourably  with  Cs 
Ti  alum  as  a  means  of  reaching  extreme^  low  temp. 

L.  S.T. 

Anomaly  of  the  specific  heat  of  potassium 
dihydrogen  phosphate  at  the  upper  Curie  point. 
W.  Bantle  and  P.  Scherrer  (Nature,  1939,  143, 
980). — A  marked  anomaly  of  sp.  heat  of  ~130  g.-cal. 
per  mol.  per  degree  has  been  observed.  L.  S.  T. 

Specific  heats  of  some  solid  aliphatic  acids  and 
their  ammonium  salts  and  the  atomic  heat  of 
nitrogen.  S.  Satoh  and  T.  Sogabe  (Sci.  Papers 
Inst.  Phys.  Chem.  Res.  Tokyo,  1939,  36,  97 — 105). — 
The  sp.  heats  of  H2C204,  (CH2-C02H)2,  (0H-CH-C02H)2 
and  pyrotartaric  acid  and  their  mono-  and  di-NH4 
salts  have  been  investigated.  The  at.  heat  of  N, 
deduced  from  the  differences  between  the  mol.  heats 
of  the  salts  and  the  corresponding  acids,  is  found  to  be 
generally  ~4*2  as  compared  with  3*5  deduced  from 
various  nitrides  (A.,  1939,  I,  310),  but  vals.  from  1*8 
to  6*4  were  obtained.  W.  R.  A. 

Heat  capacity  and  entropy,  heats  of  fusion  and 
vaporisation,  and  the  vapour  pressure  of  di- 
methylamine.  J.  G.  Astox,  M.  L.  Eidixoff,  and 
W.  S.  Eorster  (J.  Amer.  Chem.  Soc.,  1939,  61, 
1539 — 1543). — NHMe2,  prepared  from  NO*CcH4*NMe2, 
has  m.p.  180*97°  k.,  b.p.  280*04°  k.  The  v.p.,  from 
201°  k.  to  the  b.p.,  is  given  by  log10  p  (mm.)  = 
-2460-100/27  -  8-63900  log10P  +  7*60550  X  10~3T  - 
3*51389  x  10 ~bT2  +  5*32410  X  10 -8T3  +  32*26370. 
Using  the  apparatus  described  elsewhere  (A.,  1939, 
1, 490)  the  molal  heat  capacity  has  been  measured  from 
14°  to  280°  k.  The  heats  of  fusion  and  evaporation 
are,  respectively,  1420*1  ±0*5  and  6330±3  g.-cal. 
per  mol.  The  molal  entropy  of  the  ideal  gas  at  the 
b.p.,  64*28±0*05  entropy  units,  differs  from  the  val. 
deduced  from  data  on  the  mol.  spectra  by  an  amount 
equiv.  to  the  existence  of  a  potential  barrier  of 
3460  g.-cal.  hindering  the  internal  rotation  of  each 
Me  group.  W.  R.  A. 

New  phenomena  in  liquid  helium.  J.  D. 
Cockcroft  (Proc.  Roy.  Inst.,  1939,  30,  800 — 813). — 
A  lecture. 

Density  and  compressibility  of  solid  hydrogen 
and  deuterium  at  4*2°  K.  (Miss)  H.  D.  Megaw 
(Phil.  Mag.,  1939,  [vii],  28,  129 — 147). — An  extended 
account  of  work  previously  reported  (cf.  A.,  1936, 
1330).  d  and  k  of  H2  and  D2  are  0*0890±0*0004  and 
5*0i0*5x  10~4,  and  0*2059±0*0010  and  3*3±0*7  X 
10'4,  respectively  ( d  at  0  kg.  per  sq.  cm.  and  k  at 
average  of  range  0—100  kg.  per  sq.  cm.).  C.  R.  H. 

Kinetic  theory  of  gases.  I.  R.  N.  Pease  (J. 
Chem.  Educ.,  1939,  16,  242—247).  L.  S.  T. 

Elementary  theory  of  condensation.  F.  Cer- 
xuschi  and  H.  Eyrikg  (J.  Chem.  Physics,  1939,  7, 
547 — 551). — A  new  theory  of  crit.  phenomena  in 
liquids  is  based  on  the  assumption  of  the  presence  of 
holes  in  a  lattice-like  structure.  The  treatment  gives 
a  theoretical  curve  for  the  p  of  vapour  and  liquid  as  a 
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function  of  temp,  in  agreement  with  the  experimental 
curve.  W.  R.  A. 

Vapour  pressure  and  rate  of  evaporation  of 
barium  oxide.  J.  P.  Blewett,  H.  A.  Liebhaesky, 
and  E.  F.  Hennelly  (J.  Cliem.  Pl^sics,  1939,  7, 
478 — 484). — BaC03  or  Ba(OH)2  was  heated  slowly  in 
vac.  in  a  Pt  crucible  covered  by  a  closely  fitting  Pt 
lid  with  a  central  small  hole  (diameter  93  mils),  until 
decomp,  to  BaO  was  complete,  high-frequency 
induction  being  used  as  the  source  of  heat.  The  temp, 
was  then  raised  to  the  evaporating  temp,  required 
and  maintained  there  for  a  definite  time  (15 — 60 
min.).  Oxide  vapour  escaped  through  the  hole  in 
the  lid,  was  condensed  on  the  inside  surface  of  an 
inverted  Pyrex  beaker,  and  determined  as  BaS04. 
The  graph  of  log  m  (m  =  g.  per  sq.  cm.  per  sec.) 
against  l/T  closel}^  resembles  that  of  Claassen  and 
Veenemans  (cf.  A.,  1933,  344).  The  rate  of  evapor¬ 
ation  was  determined  also  by  a  second  method, 
which  consisted  in  evaporating  BaO  from  a  special 
Mo  furnace  crucible  (described)  through  a  small  hole. 
Anatyses  were  made  as  before.  The  data  (1526 — 
1S00°  K.)  agree  with  that  from  the  first  method. 
The  v.p.  of  BaO  is  given  by  log10  p  (mm.  Hg)  =  8*63 
—  19,400/T  (1200 — 18005  k.),  and  the  heat  of 

sublimation  is  88,000  g.-cal.  W.  R.  A. 

Influence  of  pressure  on  the  thermal  con¬ 
ductivity  of  liquid  He  II.  J.  F.  Allen  and  E. 
Ganz  (Proc.  Roy.  Soc.,  1939,  A,  171,  242—250).— 
The  thermal  conductivity  has  been  measured  in  the 
temp,  range  1-2 — 2*2°  K.  at  pressures  up  to  25  atm. 
The  pressure  coeff.  of  conductivity  is  negative  above 
1-63°  k.  and  positive  below  that  temp.  The  con¬ 
ductivity  of  solid  He  was  found  to  be  about  10"3 
times  that  of  liquid  He  II.  It  is  concluded  that  the 
flow  of  heat  in  liquid  He  II  is  due  to  some  form  of 
mass  transfer  other  than  that  due  to  convection 
currents  set  up  by  density  differences  in  the  liquid. 
An  explanation  of  the  change  of  sign  of  the  pressure 
coeff.  is  advanced.  G.  D.  P. 

Superfluidity  of  liquid  helium  II.  J.  Frenkel 
(Compt.  rend.  Acad.  Sci.  U.R.S.S.,  1939,  23,  21 — 
23). — The  explanation  of  superfluidity  (extremety 
small  viscosity)  of  liquid  He  II  offered  b}r  London 
and  Tisza,  based  on  Einstein’s  theory  of  the  degenerac}7 
of  an  ideal  Bose  gas  at  low  temp.,  is  open  to  the  objec¬ 
tion  that  He  cannot  be  regarded  as  an  ideal  gas.  It 
should  be  treated  as  a  substance  with  a  regular 
arrangement  of  atoms,  but  differing  from  a  costal  b}r 
a  distortion  of  the  layers  of  atoms.  The  phenomenon 
of  viscosity  is  therefore  replaced  by  plastic  flow.  The 
superfluidity  of  He  II  can  be  explained  on  this  basis 
if  it  is  assumed  that  its  elastic  limit  is  zero,  and  that 
it  is  not  hardened  by  the  process  of  plastic  slipping. 

A.  J.  M. 

Viscosity  of  gases  at  high  temperatures.  G. 
Ribatjd  and  V.  Vasilesco  (Compt.  rend.,  1939,  208, 
1884 — 1886). — Two  flow  methods  are  described  for 
obtaining  comparative  vals.  of  7)  at  0 — 1600°,  using  a 
coiled  O'S-mm.  Pt  capillary  1  in.  long.  Vais,  of 
Sutherland’s  const,  for  air  (U3 — 124),  N2  (110 — 120), 
A  (142*3 — 168)  (all  at  0 — 1600°),  and  C02  (254 — 
307  at  0 — 1400°)  are  deduced.  A.  J.  E,  W. 


Relation  between  fluidity,  temperature  and 
chemical  constitution  of  pure  liquids.  E.  C. 
Bingham  and  S.  D.  Stookey  (J.  Amer.  Chem.  Soc., 
1939,  61,  1625 — 1630). — The  equation  </>/T  =  a-J- 
bT  +  *  ■  ♦  (i)  [<f>  =  fluidity  in  rhes  (reciprocal  poise), 
T  =  0  k.]  expresses  accurately  the  fluidity  data  for  a 
large  no.  of  liquids,  and  shows  deviations  on\y  for 
liquids  containing  an  OH  radical,  a  is  const,  for  all 
members  of  a  non-associated  homologous  series ; 
b  is  an  exponential  function  of  the  mol.  wt.  within 
a  given  series.  These  facts  allow  a  second  equation, 
cfy/T  =  As  -f  aT.  lO^-v/J/*  (ii)?  to  be  derived  which 
expresses  the  fluidity-temp,  relations  of  all  the  mem¬ 
bers  of  a  series.  The  %  deviation  from  (ii) 
increases  gradually  with  increasing  mol.  wt.  This 
equation  has  been  successfully  applied  to  data  on 
numerous  compounds  but  shows  anomalies,  as  (i), 
with  OH-compounds.  Although  the  aliphatic  acids 
obey  equation  (i)  fairty  well  (due  probabty  to  the 
formation  of  almost  stable  association  complexes), 
the  lines  given  by  T-j>jT  for  successive  members 
are  randomty  placed  and  show  variable  slopes.  The 
lines  T-<j)/T  for  alcohols  are  curved,  due  to  irregular 
association  which  varies  with  temp.  The  plot  of 
T-<j)/T  for  HoO  is  a  straight  line  from  0°  to  25°,  and 
from  25°  to  100°,  curving  slightly  at  25°. 

W.  R.  A. 

Viscosity  function.  II.  Viscosity  and  con¬ 
stitution.  E.  P.  Irany  (J.  Amer.  Chem.  Soc.,  1939, 
61,  1734 — 1739). — In  certain  liquids  “association” 
is  postulated  and  the  question  of  whether  v )  should  be 
correlated  to  the  strength  of  intermol.  binding 
forces  or  to  the  vol.  change  due  to  “  association  ”  is 
considered.  Association  factors  are  fractional  nos. 
because  of  the  presence  of  several  mol.  species  and 
equilibria  between  these  species  should  be  sensitive  to 
temp,  variation.  The  association  factors  as  deduced 
from  empirical  rules  of  constitutional^  additive  vj  are 
not  real :  most  liquids  are  not  associated  and  the  rules 
thus  amended  are  wrons.  Intermol.  forces  must  be 
included  in  the  concept  of  constitution  and  the 
presence  of  different  mol.  species  in  an  “  associated  ” 
liquid  will  be  revealed  b}r  the  deviation  from  linearity 
of  curves  drawn  on  the  graphical  method  of  functional 
scales  (A.,  1938,  I,  610).  From  consideration  of  the 
equation  of  the  liquid  state  it  is  concluded  that  no 
rule  of  constitutive  75  can  be  generally  valid  unless  it 
postulates  two  independent  parameters  and  thus 
supposedly  additive  at.  consts.  of  vj  can  not  be  speci¬ 
fied.  In  high-potymeric  homologous  series  one 
parameter  is  const,  and  the  other  is  constitutionally 
additive.  Various  series  show  behaviour  in  agree¬ 
ment  with  this  view.  W.  R.  A. 

Dependence  on  temperature  of  the  viscosity  of 
melts.  E.  Jenckel  (Z.  physikal.  Chem.,  1939,  184, 
309 — 319). — Theoretical.  Two  rrT  formulae  have 
been  derived  and  the  simpler  of  them  is  successfully 
applied  to  7]  data.  C.  R.  H. 

Effect  of  laminar  and  turbulent  flow  on  the 
X-ray  diagram  of  water  and  nitrobenzene.  Con¬ 
tribution  of  X-rays  to  the  problem  of  turbulent 
flow.  W.  Dubs  (Helv.  Phys.  Acta,  1939,  12,  169 — 
22S). — The  flow  of  liquids  in  tubes  has  been  inves¬ 
tigated  b}r  a  visual  and  an  X-ray  method,  with 
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particular  regard  to  the  transition  from  laminar  to 
turbulent  flow.  X-Ray  diagrams  of  H,0  and 
PhNOo  showed  little  difference  for  the  two  states  of 
flow.  ‘  A.  J.  M. 

Viscosity  of  ideal  mixtures.  G.  P.  Lutschinsici 
(J.  Phys.  Chem.  Russ.,  1938,  12,  680 — 681). — A  reply 

to  Batschinski  (A.,  1938,  I,  567).  J.  J.  B. 

* 

Separation  of  gases  by  thermal  diffusion.  L. 

J.  Gillespie  (J.  Chem.  Physics,  1939,  7,  438,  530 — 
535). — Mathematical.  Simple  equations  are  derived 
for  the  separation  of  the  components  of  gas  mixtures 
by  thermal  diffusion.  The  equation  for  a  binary 
mixture  gives  an  upper  limit  which  is  in  agreement 
with  or  slightly  >  the  observed  val.  Agreement  is 
less  satisfactory  for  mixtures  containing  H2  and  for 
very  low  temp.  The  separation  of  heavy  species 
present  in  a  complicated  mixture  is  facilitated  by 
addition  of  a  light  gas.  W.  R.  A. 

Isotherms  of  methane-ethane  mixtures  at  0°, 
25°,  and  50°  up  to  60  atmospheres.  A.  BIichels 
and  G.  W.  Nederbragt  (Physica,  1939,  6,  656 — 662  ; 
cf.  A.,  1936,  1058). — p,  cZ,  and  'pvj'RT  vals.  are  re¬ 
corded  for  mixtures  containing  —20,  40,  60,  and 
80  mol.-%  of  C2H6.  The  technique  of  the  measure¬ 
ments  is  outlined.  .  A.  J.  E.  W. 

Leakage  of  helium  through  Pyrex  glass  at 
room  temperature.  III.  G.  P.  Baxter  (J.  Amer. 
Chem.  Soc.,  1939,  61,  1597;  cf.  A.,  1931,  929).— The 
rate  of  leakage  of  He  through  Pyrex  glass  at  room 
temp,  has  been  determined  by  measuring  the  loss  in 
wt.  of  a  sealed  globe  containing  He  at  a  pressure 
originally  slightly  <  atm.  Data  arc  recorded  for 
observations  extending  over  11  years.  W.  R.  A. 

Diffusion  of  hydrogen  and  deuterium  through 
iron.  II.  A.  Gunther-Schulze  and  A.  Winter 
(Z.  Physik,  1939, 112,  648—653 ;  cf.  A.,  1939, 1,  193). 
— Traces  of  02  reduce  the  diffusion  of  H2  through 
Fe  very  considerably  and  must  be  removed  bv 
keeping  P205  in  the  discharge  tube.  The  influence 
of  admixture  of  A,  Ne,  and  He,  which  behave  simi¬ 
larly,  on  the  rate  of  diffusion  of  H2  is  examined. 
Obstruction  of  the  Fe  with  A  occurs  at  1171  v.  with 
55%  A  and  at  2157  v.  with  20%  A;  at  273  v.  ob¬ 
struction  is  almost  non-existent.  A  choked  Fe  plate 
becomes  permeable  again  after  about  10  hr.  at  room 
temp.,  indicating  a  slow  diffusion  of  inert  gas  ions  in 
the  Fe.  L.  G.  G. 

Thermal  conductivity  of  liquids.  D.  S.  Davis 
(Chem.  Met.  Eng.,  1939,  46,  356 — 357). — Nomo¬ 
graphs  are  presented  summarising  the  data  on  the 
thermal  conductivity  of  Me0H-H20,  Et0H-H20,  and 
glycerol-H20  mixtures.  ~  F.  J.  B. 

Properties  of  saturated  aqueous  solutions  of 
potassium  chloride  at  temperatures  above  250°. 
M.  Benedict  (J.  Geol.,  1939,  47,  252— 276).— Equi¬ 
librium  pressures  of  the  system  solid  KCl-aq.  solution- 
vapour  have  been  determined  between  250°  and  600°. 
A  max.  pressure  of  225  atm.  found  at  565°  affords 
evidence  that  crit.  phenomena  do  not  occur  in  aq. 
solutions  saturated  with  KC1.  The  sp.  vol.  of  solid 
KC1  and  the  apparent  vol.  of  H20  in  the  saturated 
solution  have  also  been  determined.  The  sp.  vol.  of 


the  liquid  phase  and  the  vol.  change  and  latent  heat 
in  the  reaction  H20  vapour  -j-  solid  KC1  ->  saturated 
liquid  solution  have  been  evaluated.  L.  S.  T. 

Properties  of  electrolytes  in  mixtures  of  water 
and  organic  solvents.  I.  Hydrochloric  acid  in 
ethyl  alcohol-  and  isopropyl  alcohol- water 
mixtures  of  high  dielectric  constant.  H.  S. 

Harked  and  C.  Calmon  (J.  Amer.  Chem.  Soc.,  1939, 
61,  1491 — 1494). — The  effects  of  different  solvent- 
mixtures  on  the  thermodynamic  properties  of  strong 
electrolytes  have  been  investigated  by  measuring  the 
e.m.f.  of  the  cells  H2|HC1,  solvent,  H2OJAgCl-Ag  in 
mixtures  containing  10  and  20%  EtOH  and  i0% 
Pr^OH  at  25°  for  [HC1]  from  0-005  to  2m.  The  vari¬ 
ation  of  the  standard  potential  of  the  cells,  evaluated 
with  an  accuracy  of  ±0-05  ray.,  is  discussed  as  a 
function  of  1  /dielectric  const,  for  the  above  mixtures 
and  for  Me0H-H20,  glycerol-H20,  and  dioxan-H20 
mixtures.  W.  R.  A. 

Construction  of  a  10-kw.  rotating-anode  X-ray 
tube,  and  investigation  of  the  structure  of  salt 
solutions.  J.  Beck  (Physikal.  Z.,  1939,  40,  474 — 
4S3). — An  X-ray  tube  with  an  input  of  10  k\v.  is 
described.  It  has  been  used  to  obtain  X-ray  scatter¬ 
ing  diagrams  of  solutions  of  LiCl,  LiBr,  and  RbBr  up 
to  high  concns.  The  arrangement  of  ions  in  the 
solution  is  not  irregular,  but  the  results  may  be 
explained  if  it  is  assumed  that  the  H20  has  a  lattice 
structure  into  which  the  ions  fit.  At  higher  concns. 
the  lattice  structure  is  similar  to  that  of  the  hydrated 
salt.  The  concn.  at  which  the  formation  of  the 
lattice  occurs  varies  from  one  salt  to  another  and 
can  be  deduced  from  the  photometer  curves. 

A.  J.  M. 

Diffusion  velocity  and  mol.  wt.  I.  Limits  of 
validity  of  the  Stokes-Einstein  diffusion 
equation.  L.  Friedman  and  P.  G.  Carpenter. 
II.  Effect  of  on  particle  size  in  gelatin 
solutions.  L.  Friedman  and  K.  Iylemm  (J.  Amer. 
Chem.  Soc.,  1939,  61,  1745—1747,  1747— 1749).— I. 
By  using  the  Stokes-Einstein  diffusion  equation  the 
mol.  wts.  of  simple  non-electrolytes  can  be  calc,  from 
diffusion  coeffs.  (D)  at  infinite  dilution  determined 
(1)  by  examining  the  vals.  of  D  recorded  in  “  Inter¬ 
national  Critical  Tables  ”  (mannitol,  lactose,  maltose, 
sucrose,  salicin),  or  (2)  by  an  experimental  study  of 
diffusion  (glucose). 

II.  The  effect  of  pn  (0-05  to  6-4)  on  the  D  of  3% 
gelatin  solution  has  been  studied  at  25°.  Between 
pH  2  and  6-4  D  is  almost  const.,  indicating  an  approx, 
const,  particle  size.  Below  pH  2,  however,  there  is  a 
rapid  decrease  in  particle  size.  Addition  of  KC1  to 
the  gelatin  solution  at  different  pH  decreases  D. 

W.  R.  A. 

Viscosity  of  aqueous  solutions  of  strong 
electrolytes.  VI.  Viscosity  of  concentrated 
aqueous  salt  solutions  containing  uni-  and  bi¬ 
valent  cations,  and  the  homogeneous  equilibrium 
of  reciprocal  salt  pairs.  H.  Tollert  and  J.  D’Ans 
(Angew.  Chem.,  1939,  52,  472 — 476). — v j  and  p  data 
at  20°,  30°,  50°.  and  80°  for  cone,  solutions  of  inorg. 
K,  Na,  NH4,  Ca,  and  Mg  salts  and  mixtures  thereof 
are  recorded,  and  73  and  fluidity  polytherms  for  several 
solutions  are  reproduced.  The  application  of  the 
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data  to  the  elucidation  of  equilibrium  conditions  in 
mixed  salt  solutions  is  discussed.  C.  It.  H. 

Coefficient  of  expansibility  of  aqueous  solu¬ 
tions  of  carbamide  at  27*5°  calculated  from  the 
densities  at  25°  and  30°.  F.  J.  Guoker,  jun.,  and 
C,  E.  Moser  (J.  Amor.  Cliem.  Soc.,  1939,  61,  1558 — 
1559). — A  method  has  been  developed  mathematic¬ 
ally  for  calculating  the  coeff.  of  expansion  of  any 
solution  for  which  d  is  known  as  a  function  of  the 
molarity  m  at  two  temp.  Equations  can  also  be 
derivod  for  the  apparent  and  partial  mol.  expansi¬ 
bilities.  The  method  has  been  applied  to  CO(NH2)2 
solutions  at  27*5°  from  known  vals.  of  d  at  25°  and 
30°.  The  apparent  mol.  expansibility  of  CO(NH2)2 
is  ~  that  of  a  uni-univalent  electrolyte,  although  it  is 
cc  m  and  not  to  mK  W.  R.  A. 

Fluorescing  power  of  uranine  solutions  as  a 
function  of  their  hydrogen-ion  concentration.  A. 
Boutaric  and  (Mme.)  M.  Roy  (Compt.  rend.,  1939, 
209,  162 — 164). — Measurements  on. buffer  solutions 
(pa  4*6 — 10)  containing  0-5  g.  of  uranine  per  1.  show 
that  the  fluorescing  power  first  increases  with  rising 
and  becomes  const,  at  pn  >8*6.  Resorcinol  has 
an  inhibiting  action  on  the  fluorescence  of  uranine, 
independent  of  its  effect  on  the  pn  of  the  solution. 

A.  J.  E.  W. 

X-Ray  study  of  boric  oxide-silica  glass. — 
See  B.,  1939,  826. 

Fine  structure  of  glasses.  II.  E.  Kordes 
(Z.  phvsikal.  Chom.,  1939,  B,  43,  119 — 152;  cf.  A., 
1939,  I,  250). — A  no.  of  glass  systems  [binary : 
P205-Pb0,  B203-Na20 ;  pseudo-binary :  MgSi03- 
CaSi03,  Pb3(B03)2-Pb2Si04,  CaSi03-Na2Si03, 
CaSi03-Na2Si205,  NaAlSi308-CaAl2Si208]  are  dis¬ 
cussed  in  which  the  mol.  refraction  can  be  calc,  from 
the  const,  refraction  increments  of  tho  participating 
atoms.  These  exceptions  can  be  predicted  on  the 
basis  of  their  special  structure  or  polarisation  effects. 
The  mol.  vol.  of  binary  acid  glasses  (Si02  and  P2Os) 
can  be  calc,  on  the  basis  of  structural  considerations 
from  the  mol.  vols,  of  pure  Si02-  or  puro  P205-glasses 
and  tho  ionic  radii  of  the  different  atoms.  The 
dependence  of  the  mol.  vol.  of  binary  glasses  on  tho 
composition  is  illustrated  bv  reference  to  the  svstems 
B203-Na20,  SiOo-Na,0,  Si02-PbO,  and  Po05-PbO. 

W.  R.  A. 

A  fluorite  lattice  with  vacant  anion  places. 
E.  Zintl  and  U.  Croatto  (Z.  anorg.  Chem.,  1939, 
242,  79 — S6). — La203  takes  very  little,  if  any,  Ce02 
into  solid  solution,  but  Ce02  forms  mixed  crystals  of 
CaF2  structure  with  >44  mol.-%  of  La?03.  The 
saturated  mixed  crystals  have  a  5*587  A.  From  vals. 
for  p,  and  from  the  intensities  of  the  X-ray  lines,  the 
mixed  crystal  formation  is  of  the  substitution  type, 
with  vacant  spaces  in  the  anion  lattice,  f.e..  lCe02  is 
replaced  by  0-5  La203.  F.  J.  G~ 

Solid  solutions  in  the  system  zinc  sulphide- 
manganese  sulphide.  F.  A.  Kroger  (Z.  Krist., 
1939,  100,  543 — 545). — Despite  chemical  and  struc¬ 
tural  similarities  in  ZnS  and  MnS  favouring  solid 
solutions,  at  room  temp,  the  series  is  interrupted 
between  S9  and  20  mol.-%  MnS  (Schnaase,  A.,  1933, 
341).  The  products  obtained  by  heating  ppts.  of 


ZnS  and  green  NaCl-type  MnS  (with  KC1)  at  S00 — 
1200°  in  an  inert  atm.  have  been  analysed  chemically 
and  by  precision  powder  X-radiograms.  Heating  at 
1180°  yields  orange  photoluminescent  solid  solutions 
of  hexagonal  wurtzite  structure  up  to  52  mol.-% 
MnS  with  a  a  linear  function  of  composition ;  above 
this,  green  MnS  separates  as  a  second  phase.  Below 
the  transition  point  for  ZnS  (1020°)  solid  solutions  of 
wurtzite-  or  sphalerite-type  or  both  are  obtainable, 
MnS  lowering  ,  the  transition  point  and  producing  a 
range  of  coexistence  for  the  tw^o  phases.  I.  McA. 

Systems  nickel  ferrite-magnesium  ferrite, 
nickel  ferrite-copper  ferrite,  and  nickel  ferrite- 
zinc  ferrite.  H.  Forestier  and  (Mlle.)  M.  Vetter 
(Compt.  rend.,  1939,  209,  164 — 167). — The  variation 
of  the  Curie  temp.  (0)  with  the  composition  of  the 
ferrite  mixtures  prepared  by  heating  the  pptd.  mixed 
hydroxides  at  1000°  (Mg,  Cu)  or  850°  (Zn)  is  studied. 
The  mixtures  give  continuous  series  of  solid  solutions. 
A  slight  peak  occurs  in  the  0  curve  with  equimol. 
proportions  of  Ni0,Fe203  and  Mg0,Fe203  or 
Cu0,Fe203,  suggesting  the  existence  of  a  superlattice 
containing  alternate  Ni  and  Mg  (or  Cu)  atoms.  0 
for  the  third  system  falls  sharply  with  <60%  of 
Zn0,Fe203,  and  cannot  be  determined  with  high 
contents;  Zn0,Fe203  is  thus  paramagnetic.  X-Ray 
diagrams  show  regular  variations  of  the  cryst.  para¬ 
meters,  but  the  spinel  structure  persists  throughout. 

A.  J.  E.  W. 

Constitution  and  microstructure  of  copper- 
rich  silicon-copper  alloys.  C.  R.  Smith  (Araer. 
Inst.  Min.  Met.  Eng.,  Tech.  Publ.  1073,  1939,  17  pp. ; 
Met.  Tech.,  1939,  6,  No.  4). — By  microscopical 
examination  of  quenched  samples  the  domain  of  the 
k  phase  adjacent  to  a  in  the  Cu-Si  system  has  been 
determined.  It  is  formed  by  peritectoid  reaction  of 
a  and  (B  at  842°  and  then  contains  5*9  wrt.-%  Si 
(=Cu7Si).  It  decomposes  eutectoidally  at  552°, 
when  it  contains  5*2%  Si  (=CuuSi),  On  the  Si-rich 
side  it  extends  to  6*85%  (=Cu6Si)  at  785°  and 
6*95%  Si  at  729°.  The  max.  extent  of  the  a-phase  is 
to  5*3%  at  842°,  decreasing  to  4*65%  (=Cu9Si)  at 
552°  and  less  at  knver  temp.  Unusual  micro¬ 
structures  are  observed  in  the  a  +  k  field,  for  the 
tvro  phases  exist  as  twin-like  plates  and  do  not 
spheroidise  even  when  grain  growth  occurs  following 
working  and  long  annealing.  The  decomp,  of  k  to 
a  -f  k  at  <552°  is  very  slovr  unless  the  samples  are 
cold-worked.  R.  B.  C. 

Equilibrium  diagram  of  the  copper-antimony 
system.  III.  Transformations  in  the  solid 
state.  T.  Murakami  and  N.  Shibata  (Sci.  Rep. 
Tdhoku,  1939,  27,  459—184;  cf.  A.,  1939,  I,  138).— 
Transformations  in  the  solid  state  of  Cu-Sb  alloys 
have  been  investigated  by  differential  dilatometric 
and  electrical  resistance  methods.  The  equilibrium 
diagram  has  been  revised  to  include  a  8  phase  wrhich 
is  formed  at  58*95%  Cu  at  440°.  D.  F.  R. 

Transformations  in  copper-palladium  alloys. 
F.  W.  Jones  and  C.  Sykes  (J.  Inst.  Metals.  1939, 
65,  Advance  copy,  349 — 363). — The  equilibrium  dia¬ 
gram  has  been  determined  by  X-ray  examination  of 
slowly  cooled  alloys  and  resistivity  measurements 
during  heating  and  cooling.  Alloys  with  8 — IS  at.-% 
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Pd  have  a  Cu3Au  type  of  superlattice  on  slowly 
cooling  and  appear  to  contain  anti-phase  nuclei ;  their 
behaviour  is  similar  to  that  of  Cu3Au.  Cu3Pd, 
however,  has  a  tetragonal  structure  and. its  ordering 
process  is  more  complicated  than  that  of  Cu3Au,  the 
sp.  heat-temp,  and  temp,  coelf.  of  resistance-temp, 
curves  of  the  slowly  cooled  alloy  show  max.  at  400°, 
and  the  disorder-order  transformation  is  very  sluggish 
and  is  accompanied  hy  marked  grain  refinement. 
The  a'  face-centred  cubic  phase  with  superlattice 
exists  over  a  range  from  8  to  18  at.-%  Pd  up  to  about 
500°,  the  tetragonal  Cu3Pd  phase  from  18  to  27  at.-% 
Pd  up  to  about  450°,  and  the  body-centred  cubic  p 
phase  from  about  36  to  47  at.-%  Pd  up  to  598°;  the 
(3-phase  region  is  surrounded  by  an  a  -f-  p  area  which 
becomes  narrower  with  rise  in  temp,  and  disappears 
at  598°.  A.  R,  P. 


X-Ray  study  of  silver-cadmium  alloys.  E.  A. 
Owen,  J.  Rogers,  and  J.  C.  Guthrie  (J.  Inst.  Metals, 
1939,  65,  Advance  copy,  231—246). — The  system 
contains  the  following  phases  :  a,  Ag-rich  solid  solu¬ 
tion  ;  p,  body-centred  cubic,  decomp,  on  cooling  into 
Z,  close-packed  hexagonal;  y,  body-centred  cubic,  52 
atoms  per  unit  cell;  §,  close-packed  hexagonal;  s, 
Cd-rich  solid  solution.  The  p -transformation  occurs 
at  427°  in  alloys  with  56*3 — 50%  Ag  (a  +  p  range) 
and  at  445°  in  allo}rs  with  44*7 — 40*5%  Ag  (p  +  y 
range) ;  pure  p  alloys  transform  into  Z  at  temp, 
between  427°  and  445°  according  to  the  composition 
and  there  is  a  very  narrow  p  +  Z  field  separating  the 
pure  p  and  pure  Z  fields.  The  boundary  compositions 
(%  Ag)  are  as  follows  :  a-(a  +  p)  56*5%  at  450°, 
59*1%  at  600°,  and  61*6%  at  700° ;  a-(a  +  Z)  -56*5% 
at  200—400°;  (a  +  p)-p  50*4%  at  450°,  53*6%  at 
600°,  and  54*9%  at  650°;  (a  +  Z)~Z  49*1—49*7%  at 
200—100°;  p-(p  +  y)  44*7 — 43*7 %  at  450—600°; 

+  y)  46—45%  at  200-400°;  (p  +  y)-y  40*4% 
at  450—600°;  (Z  +  y)~y  40*4%  at  150—400°;  y- 
(y  +  8)  37*2—37*9%  at  150—600°;  (y  +  S)-S  31*4— 
33%  at  150—600°;  8-(8  +  E)  17*4%  at  150—300°; 
(S  +  s) — £  3 — 6*1%  at  100 — 300°.  The  y -phase  alloys 
are  very  brittle  but  p  alloys  quenched  from  600°  are 
plastic.  The  inclination  of  the  e-(S  +  e)  boundar}7 
to  the  vertical  indicates  that  the  solid  solubility  of 
Ag  in  Cd  at  room  temp,  must  be  very  small. 

A.  R.  P. 

Constitution  of  magnesium-zinc  alloys.  F. 

Laves  (Naturwiss.,  1939,  27,  454 — 455). — A  new 
temp.-composition  diagram  for  the  Mg-Zn  system, 
based  on  X-ray  and  microscopical  investigations,  is 
given.  In  addition  to  MgZn2,  homogeneous  phases 
with  the  approx,  compositions  Mg2Zn3,  MgZn,  and 
Mg-Zn3  have  been  obtained.  They  give  characteristic 
powder  diagrams.  A.  J.  M. 


Structure  of  magnesium-rich,  magnesium- 
lead  alloys.  H.  Vosskuhler  (Z.  Metallk.,  1939,  31, 
109 — 111). — The  eutectic  point  is  466°,  66*8%. Pb; 


Mg  dissolves  3*7%  Pb  at  100°,  15%  at  300°,  40%  at 
440°,  and  46*2%  at  the  eutectic  temp.,  and  the  solidus 
line  is  slightly  concave  to  the  temp.  axis. 

A.  R.  P. 


Longitudinal  magneto-resistance  effect  at 
various  temperatures  in  iron-cobalt  alloys. 
Y.  Shirakawa  (Sci.  Rep.  Tohoku,  1939,  27,  532— 


560). — The  change  in  resistance  of  the  alloys  of  face- 
centred  cubic  y  solid  solution  is  that  of  the  alloys 
of  body-centred  cubic  a  solid  solution  on  the  Fe  side 
and  that  of  the  hexagonal  close-packed  X  solid  solution 
on  the  Co  side,  especially  at  low  temp.  In  an  alloy 
containing  90%  Co  the  change  is  3*8%  at  —195° 
with  a  field  of  1500  oersteds.  D.  F.  R. 

Longitudinal  magneto-resistance  effect  at 
various  temperatures  in  iron-nickel  alloys. 
Y.  Shirakawa  (Sci.  Rep.  Tdlioku,  1939,  27,  485 — 
531;  cf.  A.,  1936,  1332;  1938,  I,  569). — The  change 
in  resistance  of  the  alloys  of  face-centred  cubic  solid 
solution  on  the  Ni  side  is  that  of  the  alloys  of 
body-centred  cubic  solid  solution  on  the  Fe  side, 
especially  at  low  temp.  In  an  alloy  containing  85% 
Ni  the  change  is  12*8%  at  —195°  with  a  field  of  1500 
oersteds.  D.  F.  R. 

System  iron-nickel-nickel  titanide  Ni3Ti-iron 
titanide  Fe2Ti.  R.  Vogel  and  H.  J.  Wallbaum 
(Arch.  Eisenhiittenw.,  1938 — 9,  12,  299 — 304). — The  . 
equilibria  in  the  Ni-Ti  system  up  to  30%  Ti  and  in 
the  Ni-Fe-Ti  system  between  the  Fe-Ni  side  and  the 
Fe2Ti-Ni3Ti  line  have  been  determined  by  thermal 
analysis  and  micrographic  examination.  Ni3Ti  melts 
at  1378°  and  forms  a  eutectic  with  Ni  at  1287°, 
16*2%  Ti;  Ni  dissolves  10*8%  Ti  at  1250°,  5%  at 
1050°,  and  -2-5%  at  20°.  The  Ni3Ti-Fe2Ti  system 
has  a  eutectic  point  at  1320°,  Ni  41,  Ti  25%,  and 
Ni3Ti  dissolves  about  18%  Fe2Ti.  In  the  ternary 
system  eutectic  valleys  run  from  these  two  eutectic 
points  and  from  the  Fe-Fe2Ti  eutectic  point  to  the 
ternary  eutectic  at  1105°,  Ni  42,  Ti  20% ;  in  the 
solid  state  only  four  phases  exist,  viz.,  a-  and  y-Fe  and 
the  two  compounds,  all  as  solid  solutions  the  com¬ 
position  of -which  changes  somewhat  with  the  temp. 
Equilibrium  diagrams  and  characteristic  microstruc¬ 
tures  are  given.  A.  R.  P. 

Crystal  chemistry  of  alloys  :  system  magnes¬ 
ium-copper-silicon  with  particular  reference  to 
the  section  MgCu2-MgSi2.  H.  Witte  (Metall- 
wirts.,  1939,  18,  459 — 463). — Alloys  of  compositions 
lying  on  the  line  MgCu2-MgSi2  and  containing  0 — 55% 
MgSi2  have  been  investigated  thermally,  microscopic¬ 
ally,  and  by  X-rays.  Between  0  and  35%  MgSi2  there 
is  a  scries  of  solid  solutions  with  structures  of  the 
MgCu2,  MgNi2?  and  Mg2Cu3Si  types.  The  phase  at  the 
composition  Mg2Cu3Si  undergoes  a  transformation  at 
870—890°,  to  a  structure  of  the  MgNi2  type.  A 
compound  Mg0Si7Cu16,  having  a  face-centred  cubic 
translation  lattice,  has  been  identified.  C.  E.  H. 

Age-hardening  of  aluminium  alloys. — See  B., 
1939,844. 

A”-Ray  study  of  slowly  cooled  iron-copper- 
aluminium  alloys.  II.  Alloys  rich  in  alum¬ 
inium.  A.  J.  Bradley  and  H.  J.  Goldschmidt 
(J.  Inst.  Metals,  1939,  65,  Advance  copy,  195—210; 
cf.  A.,  1939,  I,  314). — The  equilibria  in  the  section  of 
the  Fe-Cu-Al  system  between  the  A1  corner  and  the 
line  joining  the  50  at.-%  Fe  point  on  the  Fe-Al  side 
with  the  50%  Cu  point  on  the  Cu-Al  side  are  complex ; 
there  are  14  single-phase  areas,  10  of  which  are 
derived  from  the  binary  Fe-Al  and  Cu-Al  systems 
and  4  are  ternary  solid  solutions  approximating  to  the 
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formula*  EeCu10Al10  (<£),  EeCu10Al18  (*/),  EeCu2Al6 
(t^)}  and  EeCu2Al7  (co).  The  phases  derived  from 
the  binary  Cu-Al  system  are  :  a  (Cu-rich  solid  solu¬ 
tion);  y  (Cu9A14)  complex  cubic;  yx  (Cu32Al19)  de¬ 
formed  y  structure ;  y2  (Cu3A12)  deformed  y-structure ; 
£2  (Cu4A13)  monoclinic;  r\2  (CuAl)  orthorhombic; 
0  (CuA12)  tetragonal;  k  (Al-rich  solid  solution).  The 
phases  derived  from  the  binary  Ee-Al  system  are  : 
X4  (Al7Ee2)  orthorhombic;  g  (Al5Ee2)  monoclinic; 
v  (Al2Fe)  monoclinic;  p2  (AlEe)  and  (AlEe3)  both 
body-centred  cubic  with  superlattice.  Between  these 
small  single-phase  areas  arc  29  two-phase  and  16  three- 
phase  fields  many  of  which  are  very  long  and  narrow. 
The  solubility  of  Cu  in  Ee  at  room  temp,  increases 
from  0-5%  at  0%  A1  to  5%  at  27  at.-%  A1  and  10%  at 
■36  at.-%  Al.  The  y  phase  is  in  equilibrium  with  a,  p1? 
and  p2  and  dissolves  a  max.  of  2%  Ee,  the  (f>  phase  is  in 
equilibrium  with  C,  tj,  co,  i/r,  p2,  and  y2,  the  v  phase  has  a 
narrow  composition  range  and  forms  two-phase  fields 
only  with  p2  and  g,  the  g  phase  dissolves  up  to  5%  Cu, 
*  and  X2  is  in  equilibrium  with  co,  p2,  and  v.  Of  the 
ternary  phases  co  is  in  equilibrium  with  k,  0,  X1}  X2,  </r, 
7_,  7j,  and  0,  and  7  with  rh  3,  and  co.  A.  R.  P. 

Equilibrium  between  liquid  and  gas  at  high 
pressures  and  temperatures.  IV.  Solubility  of 
air  in  water  and  in  sodium  hydroxide  solutions 
of  various  concentrations.  M.  I.  Levina  and 
N.  P.  Stzibarovskaja  (J.  Phys.  Chem.  Russ.,  1938, 
12,  653 — 659). — Vais,  are  recorded  for  the  solubility  of 
air,  X2,  and  02  at  100  kg.  per  sq.  cm.  between  0°  and 
240°.  The  solubility  in  H20  shows  a  min.  at  75°; 
additions  of  NaOH  decrease  the  solubility  and  flatten 
the  min.  so  that  in  4N-NaOH  the  solubility  is  almost 
independent  of  the  temp.  J.  J.  B. 

Demonstration  of  an  inverted  solubility  curve. 
K.  A.  Kobe  (J.  Chem.  Educ.,  1939,  16,  1S3;  cf.  A., 
1937,  I,  560). — A  solution  of  MnS04,  saturated  at  27° 
and  containing  0-5%  II2S04  to  prevent  hydrolysis,  is 
immersed  in  a  freezing  mixture,  when  cr}rstals  of 
MnS04,7H20  soon  appear.  On  heating,  the  solution 
becomes  clear,  and,  at  the  b.p.,  MnS04,H20  crystallises 
out.  L.  S.  T. 

Use  of  radio- cobalt  for  the  determination  of  the 
solubility  of  its  tervalent  salts  with  a-nitroso-p- 
naphthol  and  p-nitroso-x-naphthol.  B.  N.  Cacci- 
apuoti  and  E.  Eerla  (Annali  Chim.  Appl.,  1939,  29, 
166 — 169;  cf.  A.,  1939,  I,  315). — Using  radioactivity 
technique,  the  solubilities  of  the  two  above-mentioned 
salts  are  found  to  be  1*5  and  0*17  mg.  per  1.,  respec- 
tivelv,  under  the  usual  analytical  conditions. 

0.  J.  W. 

Mechanism  of  cation  exchange  in  the  mont- 
morillonite-beidellite-nontronite  type  of  clay 
minerals. — See  A.,  1939,  1,  498. 

Occlusion  and  evolution  of  hydrogen  in  pure 
iron. — See  B.,  1939,  832, 

Gas  flow  in  solids.  R.  M.  Barker  (Phil.  Mag., 
1939,  [vii],  28,  148 — 162). — Mathematical.  Gas  flow 
by  diffusion  in  combination  with  phase-boundary 
processes  corresponding  with  transfer  from  a  gas 
phase  through  an  adsorbed  layer  into  a  solid  and  vice 
versa  is  considered.  Surface  processes  can  influence 


permeability  to  a  considerable  extent  and  large  concn. 
discontinuities  at  the  surfaces  are  possible. 

C.  R.  H. 

Diffusion  in  absorbing  media.  P.  S.  H.  Henry 
(Proc.  Roy.  Soc.,  1939,  A,  171,  215— 241).— A 
mathematical  investigation  of  the  problem  of  diffusion 
of  one  substance  through  another  in  the  pores  of  a 
solid  body  which  absorbs  and  immobilises  some  of  the 
diffusing  substance.  The  evolution  of  heat  which 
accompanies  the  absorption  process  affects  the 
absorbing  power  of  the  solid.  The  problem  arose  in 
connexion  with  the  uptake  of  moisture  by  cotton 
bales,  but  the  theory  is  also  applicable  to  the  case  of  a 
dissolved  substance  diffusing  through  a  gel. 

G.  D.  P. 

Ageing  and  formation  of  precipitates.  XXIX. 
Thermal  ageing  and  abnormal  physical  proper¬ 
ties  of  fresh  silver  bromide.  I.  M.  Ivolthoff 
and  A.  S.  O’Brien  (J.  Chem.  Physics,  1939,  7,  401— 
404). — The  degree  of  ageing  and  of  perfection  of 
freshly  pptd.  AgBr  has  been  followed  by  measuring  the 
decrease  of  sp.  surface  as  indicated  by  the  amount  of 
wool -violet  adsorbed  on  the  surface  saturated  with  the 
dye,  and  by  determining  the  speed  of  penetration  of 
radioactive  Br'  into  the  inactive  ppt.  The  decrease  in 
sp.  surface  is  initially  rapid,  and  for  0*00lM-AgNO3  in 
H20,  EtOH,  and  C6H6,  the  rate  is  not  affected  by  the 
solvent,  and  is  that  of  a  ppt.  kept  in  the  air-dried  state 
at  25°.  During  the  ageing  the  speed  of  penetration  of 
radioactive  Br',  measured  by  shaking  the  ppt.  with 
radioactive  Br  in  EtBr,  decreases.  In  fresh  air-dried 
AgBr  a  rapid  exchange  occurs  between  Br'  and  radio¬ 
active  Br  dissolved  in  EtBr  or  Br  in  the  gaseous  state. 
The  relatively  large  electrical  conductivity  of  fresh 
AgBr  indicated  by  the  great  thermal  mobility  is  at 
least  partly  ionic.  W.  R.  A. 

Adsorption  by  an  insoluble  substance  which  is 
formed  in  the  solution  of  the  adsorbent.  G. 
Rossi  and  M.  Ragno  (Annali  Chim.  Appl.,  1939,  29, 
135 — 146;  cf.  A.,  1933,  774). — Measurements  have 
been  made  of  the  adsorption  of  various  dyes  from  aq. 
solution  by  BaC03  (a)  produced  by  pptn.  in  the 
solution  and  (b)  suspended  directly  in  the  solution. 
The  adsorption  curves  are  markedly  different  in  the 
two  cases,  and  indicate  two  different  types  of  adsorp¬ 
tion.  O.  J.  W. 

Adsorption  in  metallic  solution.  L.  Con  vers 
(J.  Chim.  phys.,  1939,  36, 175—189  ;  cf.  A.,  1936, 142, 
423). — Surface  tensions  (y)  have  been  measured  by  the 
drop-wt.  method  for  Hg  in  air  (max.  494  dynes  per 
cm.)  and  in  a  vac.  (417 — 442),  and  for  dil.  amalgams 
of  alkali  and  alkaline -earth  metals  in  a  vac.  The 
difference  in  the  vals.  of  y  for  Hg  in  air  and  in  a  vac.  is 
ascribed  to  an  adsorbed  laver  of  0o  followed  bv  slow 

V'  # 

oxidation  in  the  former  case,  or  to  surface  orientation 
of  Hg  atoms  in  the  latter.  The  y-concn.  curves  for 
the  amalgams  have  two  descending  branches  connected 
by  an  ascending  branch.  These  are  explained  in 
terms  of  adsorption  and  orientation  of  the  solute  and 
of  aggregations  of  Hg  and  solute.  The  existence  of  a 
rigid  film  at  the  surface  of  the  amalgams  is  noted. 

E.  L.  U. 

Adsorption  of  ascorbic  acid  by .  lead  salts. 
N.  L.  Lahiry  and  M.  Sreenivasaya  (Current  Sci., 
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1939,  8,  257 — 258). — PbS04  formed  by  the  addition  of 
Pb(OAc)2  to  an  alcoholic  solution  of  ascorbic  acid  (I) 
acidified  with  H2S04  removes  (I)  in  an  amount 
dependent  on  (optimum  ~3*9).  L.  S.  T. 


Chromatographic  adsorption  and  dipoles. 
R.  T.  Arnold  (J.  Amer.  Chem.  Soc.,  1939,  61,  1611 — 
1612) —A  survey  of  recorded  data  has  revealed  the 
importance  of  dipoles  in  determining  the  order  of 
adsorption  of  a  mixture  on  a  polar  medium.  Basicity 
and  acidity  of  the  compounds  are  not  important 
factors.  The  no.  of  isolated  dipoles  in  a  mol.  is  an 
important  factor ;  picric  acid  (3  N02-groups)  is  more 
strongly  adsorbed  on  A1203  from  C6H6-light  petroleum 
solutions  than  is  o-PhN02,  although  the  latter  has  the 
larger  permanent  dipole.  Of  isomeric  mols.  containing 
the  same  no.  and  kind  of  functional  groups,  those  with 
the  larger  dipole  moment  are  the  more  strongly 
adsorbed  on  polar  media.  Where  no  permanent 
dipole  exists  those  components  with  highest  polaris- 
ability  should  be  the  most  strongly  adsorbed. 

W.  R,  A. 


Adsorption  of  pigments.  Specific  surface  of 
some  zinc  oxides.  W.  W.  Ewing  (J.  Amer.  Chem. 
Soc.,  1939,  61,  1317 — 1321), — The  adsorption  of  Me 
stearate  (I),  glycol  dipalmitate  (II),  and  glycol  tri¬ 
stearate  (III)  from  C6H6  solutions  by  five  ZnO 
pigments  (very  fine  to.  coarse)  has  been  investigated. 
Comparison  of  the  data  for  (I)  and  (II)  indicates  that 
they  are  adsorbed  in  the  same  manner  on  the  solid 
surface  and  that  the  area  occupied  by  the  two-chain 
mol.,  (II),  is  ~  twice  that  occupied  by  the  one-chain 
mol.,  (I).  Both  films  are  unimol.  (or  some  integral 
multiple).  The  amounts  of  adsorption  of  the  three- 
chain  mol.  (Ill)  and  stearyl  alcohol  in  cone,  solutions 
are  than  expected  vals.,  and  vary  with  the  solute 
concn.  The  mechanism  of  adsorption  of  (III)  probably 
differs  from  that  of  (I)  and  (II).  The  sp.  surfaces 
of  the  pigments  calc,  from  adsorption  data  agree  with 
those  calc,  by  the  photomicrographic  method. 

W.  R,  A. 


Adsorptive  properties  of  synthetic  resins. 
II.  Adsorption  of  potassium  salts  of  various 
anions.  S.  S.  Bhatnagar,  A.  N.  Kapur,  and  M.  S. 
Bhatnagar  (J.  Indian  Chem.  Soc.,  1939,  16,  249 — 
257  ;  cf.  A.,  1937,  I,  234). — Adsorbabilitics  of  various 
anions  of  K  salts  on  a  resin  prepared  by  acid  con¬ 
densation  of  CH20  with  m-C6H4(NH2)2  are  in  the 
following  order:  CT>Br'>I';  HC02'>0Ac'> 
PrCO./;  C204,/>CH2(C0o)2'/>(*CH2*C02)2',>adip- 
ate;  'Mn04'>clo,1'>BrO;l'>(0,'>CKS' :  Fc(CN)6  " 
>Fe(CN)6'"' ;  Cv207">Cr04">S20?" .  For  many  of 
these  series  the  order  of  adsorbability  is  the  reverse 
of  the  order  of  solubility,  but  account  must  also  be 
taken  of  the  size  of  the  anion;  e.g PhS03H  is  both 
more  sol.  and  more  adsorbable  thanp-NH2‘C6H4'S03H. 


W.  R.  A. 

Adsorption  phenomena  at  interfaces.  M. 
Aubry  (Cornpt.  rend.,  1939,  208,  2062—2064).— 
Trillat’s  method  of  studying  the  variation  of  the 
interfacial  tension  (a)  with  time  is  improved  by  the 
use  of  CC14  instead  of  vaseline  oil,  as  steady  con¬ 
ditions  are  reached  more  rapidly.  Cyanine  in  aq. 
solution  may  be  determined  by  measuring  a  after  a 
fixed  time  of  contact  with  CC14 ;  the  adsorption  of 


cyanine  at  the  interface  follows  the  Freundlich  iso¬ 
therm  (n  =  0*22).  A.  J.  E.  W. 

Mechanical  properties  and  stabilising  effect 
of  adsorbed  layers  as  a  function  of  their  degree 
of  saturation.  I.  P.  A.  Rehbinder  and  A.  A. 
Trapeznikov  (J.  Phys.  Chem.  Russ.,  1938,  12,  573 — 
582). — The  rigidity  of  surface  layers  of  saponin  and 
of  palmitic  acid  (I)  in  presence  of  multivalent  cations 
increases  with  the  degree  of  saturation  of  the  surface 
layer.  The  life-time  of  a  bubble  under  the  Ho0 
surfaces  coated  by  a  monolayer  shows  a  max.  when 
the  layer  is  not  yet  complete ;  oleic  acid  is  more 
active  than  (I)  or  cetyl  alcohol.  J.  J.  B. 

Optical  thickness  of  the  transition  layer 
between  transparent  media.  H.  D.  Bruce  (Proc. 
Roy.  Soc.,  1939,  A,  171,  411^ — 421). — The  theories  of 
Drude  and  of  Maclaurin  are  shown  to  reduce  to  an 
identical  form  in  which  it  is  not  possible  to  separate 
the  thickness  and  refractive  index  of  the  transition 
laver.  G.  D.  P. 

Potentials  at  oil-water  interfaces.  R.  B.  Dean 
(Nature,  1939,  144,  32). — Experiments  on  oil-H20 
potentials  with  protein  films  at  the  interface  are 
described  and  discussed.  L.  S.  T. 

Boundary  surface  solutions.  H.  D unken  (Z. 
physikal.  Chem.,  1939,  B,  43,  240 — 244).— A  descrip¬ 
tion  of  several  old  and  new  experiments  on  boundary 
surface  solutions.  W.  R.  A. 

Surface  skin  formation  between  a  hot  liquid 
and  a  cold  wall.  H.  von  Wartenberg  (Z.  Elektro- 
chern.,  1939,  45,  497 — 502). — Experiments  on  the 
behaviour  of  fused  salts,  metals,  H20,  and  oil  in 
contact  with  various  cooled  surfaces  indicate  that 
liquids  do  not  wet  a  surface  which  is  cooled  to  a 
temp,  below  the  f.p.  of  the  liquid.  Even  in  a  high 
vac.  a  definite  gap  is  formed  between  the  cooled 
surface  and  the  liquid  or  the  crystals  deposited  from 
it.  If  the  cooled  surface  is  of  the  same  material  as 
the  melt  wetting  may  occur  subsequently  if  the  surface 
of  the  solid  is  fused.  The  wetting  and  non-wetting 
of  the  surface  can  be  detected  by  the  thermal  con¬ 
ductivity  between  the  melt  and  the  cooled  surface, 
which  is  decreased  very  considerably  by  the  presence 
of  the  gap  between  the  two  phases.  J.  W.  S. 

Energy  relations  in  transformations  from 
three-  to  two-dimensional  systems.  I.  Latent 
heat  and  entropy  of  spreading  of  myristic  and 
pentadecoic  acids.  W.  D.  Harkins  and  G.  C. 
Nutting  (J.  Amer.  Chem.  Soc.,  1939,  61, 1702 — 1704). 
— Using  the  equation  A  FI  —  >F  —  T(Sfj&T)(aj. —  ci$) 
(f  —  film  pressure  at  equilibrium  between  the  crystals 
and  the  film,  and  a  —  area  of  the  surface  involved) 
the  latent  heats  of  spreading  of  crystals  (£)  of 

myristic  (I)  and  pentadecoic  (II)  acids  to  form  a 
film  ( F )  on  0-01n-H2S04  have  been  determined  at 
different  temp.  The  latent  heat  of  spreading  for  (I) 
increases  approx,  linearly  with  the  mol.  area,  rising 
from  6020  g.-cal.  per  mol.  at  22-1  sq.  a.  per  mol.  to 
8060  g.-cal.  per  mol.  at  28*7  sq.  a.  per  mol.  The 
corresponding  increment  in  entropy  is  from  14-5  to 
18*9  X  10~16  erg  per  degree  per  mol.  The  latent  heat 
of  spreading  for  (I)  (14  C)  is  ~1000  g.-cal.  per  mol. 
>  that  for  (II)  (15  C).  W.  R.  A. 
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Properties  of  unimolecular  layers  on  salt 
solutions.  I.  A.  I.  Pankratov.  II.  A.  N. 
Frumkin  and  A.  I.  Pankratov  (J.  Phys.  Chem. 
Russ.,  1938, 12,  541—548,  549—555).—!.  At  a  const, 
area  the  surface  pressure  and  the  surface  potential  of 
cetyl  alcohol  and  Et  palmitate  (I)  films  increase  when 
the  underlying  solution  contains  much  (1 — 8  N.)  salt. 
The  effect  of  the  salts  rises  in  the  series  sulphates  < 
chlorides  <  bromides  <  iodides. 

II.  The  chemical  potential  of  (I)  on  various  under¬ 
lying  solutions  is  calc.  The  calculation  makes  it 
probable  that  the  salt  effect  is  due  to  interaction 
between  the  salt  ions  and  the  dipoles.  J.  J.  B. 

Spreading  of  paraffin  oils  containing  fatty 
acids  on  aqueous  solutions  of  calcium  ions. 
E.  H.  Mercer  (Proc.  Physical  Soc.,  1939,  51,  561 — 
565). — The  spreading  of  drops  of  paraffin  oil  containing 
stearic  acid  on  alkaline  solutions  of  CaCl2,  during 
which  acid  mols.  escape  from  the  oil  lens,  is  described ; 
the  influence  of  acid  concn.,  alkalinity,  and  temp,  on 
the  amount  of  acid  shed  from  the  expanding  oil  drop 
is  investigated,  and  the  mechanism  of  spreading  is 
discussed.  N.  M.  B. 

Different  physical  states  of  protein  layers. 
D.  Dervichian  (Compt.  rend.,  1939,  209,  156 — 158; 
cfw  A.,  1939,  I,  317). — Below  a  certain  crit.  surface 
pressure  (p  0-2 — 0*3  dyne  per  cm.),  A-type  protein 
films  on  H20  exist  in  the  gaseous  state,  in  which  the 
polypeptide  and  lateral  chains  of  the  mols.  lie  on  the 
surface.  Condensation  (p  >0*2 — 0*3  dyne)  is  not 
instantaneous,  and  slow  compression  of  the  film,  in 
which  two  phases  coexist,  causes  a  steady  increase  of 
p.  Condensation  is  accompanied  at  first  by  erection 
of  the  non-polar  lateral  chains  (leucine  type  residues) ; 
at  p  —  ~l-5  dyne  the  peptide  groups  become 
detached  from  the  surface  and  the  polypeptide  chains 
become  curved,  while  the  polar  groups  on  lateral 
chains  remain  on  the  surface.  The  film  is  fluid  up  to 
this  stage,  but  at  higher  p  gel  formation  occurs  under 
the  influence  of  mol.  interactions;  the  elasticity  of 
the  gelified  film  is  due  to  the  extensibility  of  the 
buckled  chains.  I?- type  layers  approximate  to  the 
normal  three-dimensional  state  of  the  solid  protein, 
and  their  high  r\  is  due  to  greater  thickness  and  the 
cohesive  effect  of  polar  groups  in  the  body  of  the 
film.  R-films,  which  are  disordered  on  formation, 
undergo  progressive  rearrangement  on  keeping,  and 
tend  towards  the  state  of  lowest  energy.  This 
accounts  for  the  ageing  effect.  Successive  extensions 
of  B-layers  increase  the  no.  of  polar  groups  on  the 
surface,  causing  an  apparent  increase  of  mol.  area. 

A.  J.  E.  W. 

Interaction  of  polycyclic  hydrocarbons  with 
sterols  in  surface  films. — See  A.,  1939,  III,  763. 

Electrical  properties  of  multilayers.  R.  W. 
Goranson  and  W.  A.  Zisman  (J.  Chem.  Physics, 
1939,  7,  492 — 505). — A  detailed  account  of  work 
already  noted  (A.,  1938, 1,  615).  W.  R.  A. 

Electrical  properties  of  multimolecular  films. 
H.  H.  Race  and  S.  I.  Reynolds  (J.  Amer.  Chem.  Soc., 
1939,  61,  1425 — 1432). — The  electrical  properties  of 
multimol.  films  (Ca,  Pb,  Ba,  Cu,  Cd  stearates  and  Cd 
arachidate),  formed  by  depositing  monolayers  on  a 


clean  polished  Cr  slide,  have  been  measured  with  a 
clean  dropping  Hg  electrode.  The  dielectric  const,  of 
the  multilayers  is  2 55 ±3%  and  is  independent  of  the 
thickness  and  of  the  frequency  up  to  10°  cycles  per  sec. 
The  variation  is  due  more  to  the  pn  of  the  substrate 
(and  thus  to  the  proportion  of  acid  to  soap  in  the  film), 
than  to  the  metal.  There  is  no  apparent  dependence 
of  dielectric  loss  on  frequency  or  film  constitution. 
Variations  in  dielectric  strength,  which  can  be 
obtained  as  high  as  2  x  106  v.  per  cm.,  are  due 
probably  to  the  presence  of  holes,  cracks,  or  dust 
particles  in  the  films.  The  electrical  properties  of 
skeletonised  films  agree  with  the  concept  of  their 
physical  structure.  W.  R  A. 

Surface  properties  of  aqueous  solutions  of 
sodium  salts  of  higher  alkylsulphonic  acids. 
W.  Kimura,  S.  Nakano,  and  H.  Taniguchi  (J.  Soc. 
Chem.  Ind.  Japan,  1939,  42,  121 — 128b). — It  has 
been  established  that  these  Na  salts  are  quite  stable  in 
hot,  strongly  acid  solution  even  at  low  concn.  and 
show  high  capillary  activity  without  any  tendency  to 
hydrolysis  or  turbidity.  T.  H.  G. 

Liquid  films.  (Sir)  W.  H.  Bragg  (Proc.  Roy. 
Inst.,  1939,  30,  687 — 696). — A  lecture. 

Surface  tension  of  equimolar  solutions.  C. 
Salceanij  and  H.  McCormick  (Compt.  rend.,  1939, 
208,  1989 — 1991). — Measurements  on  a  no.  of  non¬ 
electrolyte  solutions  show  a  y  increase  of  ~0*8  dyne 
per  cm.  per  g.-mol.  of  solute  per  1.  The  increment  is 
independent  of  the  nature  of  the  solvent  or  solute. 
Greater  increments  are  given  by  electrolyte  solutions 
owing  to  dissociation,  the  y  increase  being  M)*8  x  (no. 
of, ions  per  mol.  of  solute).  A.  J.  E.  W. 

Kinetics  of  the  mutual  displacement  of  liquids 
from  the  pores  of  a  porous  body,  and  a  character¬ 
istic  of  porosity.  I.  Mutual  displacement  of 
liquids  in  the  absence  of  a  meniscus.  N.  A. 
Figurovski  (J.  Phys.  Chem.  Russ.,  1938,  12,  619 — 
633). — Charcoal  was  soaked  in  Et20  and  immersed  in 
EtOH,  and  the  alteration  of  its  wt.  with  time  was 
measured.  Hence  the  pore  size  of  the  C  was  calc. 
Microscopical  examination  of  the  C  shows  that  this 
calculation  gives  the  correct  order  of  magnitude. 

J.  J.  B. 

Fog  and  mist  from  the  physico-chemical 
standpoint.  J.  C.  Philip  (Trans.  Inst.  Chem.  Eng., 
1938, 16, 200 — 208). — The  relationship  between  dusts, 
smokes,  and  fogs  is  outlined.  The  information 
derived  from  detailed  chemical  investigation  of 
NH4C1  fogs  produced  under  controlled  conditions 
indicates  that  the  individual  droplets  can  be  smaller 
and  the  concn.  of  stable  fogs  higher  than  those 
suggested  by  previous  workers.  It  is  maintained  that 
condensation  of  a  supersaturated  vapour  depends  on 
the  formation  of  a  sufficient  no.  of  aggregates  >  a  crit. 
size.  F.  J.  B. 

Stability  of  emulsions.  I.  Soap-stabilised 
emulsions.  A.  King  and  L.  N.  Mukherjee 
(J.S.C.I.,  1939,  58,  243— 249).— Emulsion  stability  is 
defined  as  the  reciprocal  of  the  rate  of  increase  of  the 
interfacial  area  of  1  g.  of  the  emulsified  material. 
By  means  of  size-frequency  analysis,  a  large  no.  of 
soap-stabilised  emulsions  has  been  investigated.  The 
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globules  in  these  emulsions  become  larger  with  time. 
In  homogenised  emulsions,  globules  >7*5  [a.  coalesce, 
and  appear  as  free  oil.  The  mechanical  method  of 
emulsification  affects  the  degree  of  dispersion  and  the 
stability.  The  effect  of  added  CaCl2  or  HC1  is  to 
increase  the  globule  size  and  to  decrease  the  stability. 
Soaps  form  fine,  but  not  very  stable,  emulsions.  The 
emulsifying  efficiency  decreases  in  the  order,  oleate  > 
stearate  >  palmitate.  NH4  soaps  are  less  efficient 
than  those  of  Na  and  K. 

Influence  of  electrolytes  on  formation  of  silver 
chloride  sols.  I.  Coagulating  effect  of  excess 
of  chlorides  and  their  mixtures.  L.  K.  Lepin  and 
A.  V.  Bromberg  (J.  Phys.  Chem.  Russ.,  1938,  12, 
609 — 618). — AgN03  solutions  were  mixed  with  chlor¬ 
ide  solutions,  and  the  eoncn.  of  the  chloride  giving  the 
least  turbid  sol  was  determined.  For  MC12  this 
concn.  is  ^0*2  of  that  for  MCI,  whilst  the  respective 
coagulating  concns.  are  in  the  ratio  1  :  50 — 1  :  100. 
Mixtures  of  MCI  and  MC12  usually  possess  a  smaller 
coagulating  power  than  does  either  separately.  This 
antagonistic  action  of  uni-  and  bi-valent  cations  is 
even  more  pronounced  in  Agl  sols.  J.  J.  B. 

Influence  of  freezing  on  the  formation  of 
structures  in  colloidal  basic  aluminium  salts. 
E.  I.  Kviat  (J.  Phys.  Chem.  Russ.,  1938,  12,  634 — 
638). — Some  Al(OH)3  sols  coagulate  after  being  frozen. 
The  viscosity  (tj)  of  sols  having  no  definite  structure  is 
raised  by  freezing,  whilst  that  of  sols  possessing 
abnormal  vj  is  lowered.  The  thixotropy  of  Al(OH)3 
sols  is  also  affected  by  freezing.  J.  J.  B. 

Influence  of  freezing  on  the  formation  of 
structures  in  colloidal  basic  iron  salts.  E.  I. 
Kviat  (J.  Phys.  Chem.  Russ.,  1938,  12,  660 — 667). — 
When  a  Fe(OH)3  sol  has  an  abnormal  viscosity  (vj),  this 
is  lowered  by  freezing  and  thawing ;  if  the  tj  is  normal 
it  is  raised.  Fe(OH)3  shows  the  “  kryotropy  ”  of 
Prakash  (cf.  A.,  1934,  363).  The  relation  between 
kryotropy  and  thixotropy  is  discussed.  J.  J.  B. 

Surface  tension  and  thixotropic  properties  of 
Putnam  clay  suspensions.  J.  W.  Belton  (Proc. 
Leeds  Phil.  Soc.,  1939,  3,  565—568).— The  surface 
tension  of  Putnam  clay  suspensions,  measured  by  the 
bubble-pressure  method,  increases  with  time.  The 
increase,  due  to  thixotropy,  is  exhibited  only  by  the 
fractions  of  the  suspensions  containing  particles 
between  100  and  200  mu.  D.  F.  R. 

Ion  aggregation  in  solutions  of  long  paraffin- 
chain  salts.  G.  S.  Hartley  (Kolloid-Z.,  1939,  88, 
22 — 40). — A  survey  of  recent  wrork.  F.  L.  U. 

Viscosity  and  density  measurements  and 
X-ray  studies  of  soap  solutions.  K.  Hess,  W. 
Philippoff,  and  H.  Kiessig  (Kolloid-Z.,  1939,  88, 
40 — 51). — The  crit.  concn.  (Ck)  of  micelle  formation 
for  Na  salts  of  saturated  fatty  acids  up  to  C12,  Na 
dodecyl  sulphate,  and  Na  oleate  has  been  deduced 
from  property-conc n.  curves.  The  vals.  so  obtained 
agree  among  themselves  where  comparison  is  possible, 
and  with  those  afforded  by  A"- ray  examination.  The 
results  indicate  that  in  aq.  solution  the  soaps  may 
exist  as  simple  mols.,  very  small  or  non-cryst.  aggre¬ 
gates,  or  eryst.  micelles.  F.  L.  U. 

II  (A.,  i.) 


Macromolecular  compounds.  CCVIII.  Os¬ 
motic  pressure  of  aqueous  solutions  of  multival¬ 
ent  acids  and  their  salts  with  uni-  and  bi-valent 
bases.  W.  Kern  (Z.physikal.  Chem.,  1939, 184, 302— 
308). — Osmotic  pressure  (77)  experiments  previously 
reported  (A.,  1939,  I,  417)  have  been  extended  to  Li, 
Na,  K,  NH4,  and  Me-,  Et-,  Bua-,  and  CH2Ph-substit- 
uted  NH4  salts  of  a  polyacrylic  acid  (degree  of 
polymerisation  350).  For  such  neutral  salts  77  is 
almost  independent  of  the  nature  of  the  cation, 
although  for  the  NH4  bases  there  is  a  slight  increase  in 
77  with  radical  substitution.  The  (CH2-NMe2)2  salt, 
used  as  an  example  of  a  salt  with  a  bivalent  base, 
shows  marked  differences  from  salts  with  univalent 
bases.  The  relation  77  =  akf(b  +  a<xk)  (a k  ==  relative 
cation  concn.,  a  and  b  consts.)  holds  for  salts  of  uni¬ 
valent  but  not  for  those  of  bivalent  bases,  the  II-ock 
curve  being  concave  instead  of  convex  to  the  77  axis. 
The  osmotic  coefil-log  ak  curves  for  the  two  kinds  of 
salts  also  show  wide  differences.  The  data  are  dis¬ 
cussed  with  reference  to  the  buffering  action  of 
cations  as  in  the  earlier  papers.  C.  R.  H. 

m 

Dielectric  investigations  on  solutions  of  fibrous 
molecules.  I.  Sakurada  and  S.  Lee  (Z.  physikal. 
Chem.,  1939,  B,  43,  245—256;  cf.  A.,  1935,  1319).— 
Identical  solutions  in  CcH0  of  mono-  and  poly-ehloro- 
prene,  -vinyl  acetate,  and  -styrene  have  been  in¬ 
vestigated  dielectrically.  The  ratios  of  the  dipole 
moments  of  the  synthetic  highly  polymerised  com¬ 
pounds  to  those  of  the  corresponding  monomerides  are 
not  only  independent  of  the  degree  of  polymerisation, 
but  are  also  ~1.  Thus  fibrous  mols.  in  solution  are 
not  rigidly  extended,  but  are  soft  and  flexible. 

W.  R.  A. 

Influence  of  inorganic  salts  on  properties  of 
cellulose  acetate  solutions. — See  B.,  1939,  812. 

Influence  of  neutral  salts  on  the  position  of  the 
isoelectric  point  of  gelatin.  A.  PASsrNSKi  and 
I.  Petrov  (J.  Phys.  Chem.  Russ.,  1938, 12,  556 — 568). 
— The  rate  of  cataphoretic  migration  of  the  boundary 
between  gelatin  sol  and  gelatin  sol  -f-  Au  sol  was 
measured,  and  from  its  dependence  on  the  pH  the 
isoelectric  point  wras  calc.  Small  concns.  of  BaCl2 
shift  this  point  from  5*06  to  54,  whilst  high  [BaCl2] 
lowers  it  again.  KCNS  causes  a  lowering  of  the  point 
to  4-90  followed  by  a  rise  at  high  [KCNS].  Ag2S04 
and  a  citrate-phosphate  buffer  are  almost  inactive. 

J.  J.  B. 

Influence  of  the  concentration  of  gelatin  on  the 
position  of  its  isoelectric  point.  A.  Passinski  and 
1.  Petrov  (J.  Phys.  Chem.  Russ.,  1938, 12,  569 — 572). 
— The  method  previously  described  (cf.  preceding 
abstract)  was  used  to  determine  the  isoelectric  point 
of  0-2,  0-5,  and  1%  gelatin  solutions,  for  all  of  which 
it  wras  at  pn  4*74—4*76.  J.  J.  B. 

Fractional  solubility  of  gluten  in  sodium 
salicylate  solutions. — See  A.,  1939,  III,  869. 

Equilibria  in  gels.  F.  Michaud  (J.  Chim.  phys., 
1939,  36,  167 — 174). — Theoretical.  The  behaviour 
of  gels,  other  than  that  due  to  short-term  properties 
such  as  elasticity,  is  adequately  accounted  for  by 
considering  them  as  solutions  of  liquids  in  solids. 
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Syneresis  represents  separation  of  solute  from  a  super¬ 
saturated  solution.  E.  L.  U. 

X-Ray  investigation  of  silicic  acid  gels.  S.  K. 
Dubroyo  (Compt.  rend.  Acad.  Sci.  U.R.S.S.,  1939, 
23,  50 — 53). — Silicic  acid  gels  prepared  by  the  action 
of  HC1  on  a  solution  of  Na  silicate  and  by  hydrolysis 
of  SiCl4,  although  of  different  pa?  have  the  same  mol. 
structure,  containing  crystallites  of  p-cristobalite  and 
tridymite  of  dimensions  <10~5  cm.  When  heated  to 
900 — 950°  they  give  a  diagram  showing  definite  cryst. 
structure.  The  product  from  the  gel  obtained  from 
SiCl4  is  a  mixture  of  p-cristobalite  and  tridymite. 
The  presence  of  10%  of  CuCl2  in  the  gels  does  not 
affect  the  cryst.  structure,  but  with  10%  of  BaCl2 
crystallisation  is  favoured.  A.  JVM. 

Physical  chemistry  of  starch. — See  B.,  1939,  879. 

Mechanism  of  deformation  and  fine  structure 
of  hydrous  cellulose.  IX.  Theoretical  relation 
between  anisotropy  of  swelling  and  double 
refraction  of  oriented  fibres.  P.  H.  Hermans  and 
P.  Platzek.  X.  “Kratky’s  chain  M  as  quantit¬ 
ative  model  for  the  mechanism  of  deformation  of 
hydrous  cellulose  gels,  P,  H.  Hermans  and  J.  de 
Booys  (Kolloid-Z.,  1939,  88,  68—72,  73— 78).— IX. 
Formula  are  derived  for  the  relation  between  aniso¬ 
tropy  of  swelling  and  double  refraction  of  oriented 
fibres,  and  between  each  of  these  quantities  and  the 
mean  angle  of  orientation  of  the  micelles. 

X.  The  Kratky  model  is  used  as  a  basis  for 
developing  quant,  relations  between  anisotropy  of 
swelling  and  double  refraction  on  the  one  hand  and 
degree  of  extension  on  the  other.  F.  L.  U. 

Effect  of  non-electrolytes  on  the  time  of  setting 
of  gelatin  gels.  L.  Friedman  and  W.  N.  Shearer 
(J.  Amer.  Chem.  Soc.,  1939,  61,  1749 — 1751). — 
Addition  of  small  concns.  of  non-electrolytes  [sucrose, 
CO(NH2)2,  fructose]  increases  the  setting  time  of 
gelatin  gels,  the  effect  being  max.  at  0-02 — 0-03m. 
With  concns.  of  non-electrolyte  >0*1m.  the  gels  set 
more  rapidly  than  in  absence  of  non-electrolyte. 
Comparison  of  the  data  with  those  obtained  from  a 
study  of  the  effect  of  non-electrolytes  on  diffusion 
velocity  in  gelatin  gels  (cf.  A.,  1934,  842)  indicates 
that  the  slower- setting  gels  have  a  more  open  struc¬ 
ture.  W.  R.  A. 

Electrolyte  coagulation  of  hydrophobic  sols. 
W.  Ostwald  (Kolloid-Z.,  1939,  88,  1 — 17). — The 
author’s  theory  (A.,  1936,  157  and  later  abstracts)  of 
the  relation  between  coagulation  and  activity  coefL 
is  discussed  and  further  experimental  evidence  is 
brought  forward  to  show  that  the  theory  gives  a 
satisfactory  account  of  valency  effects,  ion  antagon¬ 
ism,  “  irregular  series,”  and  the  influence  of  temp, 
and  change  of  dispersion  medium.  F.  L.  U. 

Rhythmic  precipitates.  T.  Isemura  (Bull. 
Chem.  Soc.  Japan,  1939,  14,  179 — 237). — A  compre¬ 
hensive  survev  of  the  subject  includes  work  previously 
reported  (A. ,1933,  346,  568;  1934,  840;  1935,  293; 
1938, 1,  514),  and  further  experiments  on  the  influence 
of  various  factors  such  as  temp.,  gel  concn.,  p H,  etc. 
A  no.  of  new  examples  of  rhythmic  pptn.  in  gelatin 
and  in  Si02  gel  are  described.  F.  L.  XL 


.  Wave-like  character  of  periodic  precipitates. 
(Sir)  C.  V.  Raman  and  K.  S.  Ramaiah  (Proc.  Indian 
Acad.  Sci.,  1939,  9,  A,  455 — 466). — Theoretical.  An 
extended  account  of  work  previously  reported  (A., 
1938,  I,  514).  C.  R.  H. 

Liesegang  rings.  K.  S.  Ramaiah  (Proc.  Indian 
Acad.  Sci.,  1939,  9,  A,  467 — 478). — AgCr04  rings  in 
gelatin  are  distinguished  as  primary  and  secondary, 
the  latter  being  of  very  fine  structure  visible  only 
under  the  microscope,  and  extending  throughout  the 
surface,  whilst  the  former  are  superimposed  at  wider 
intervals  on  the  latter,  thereby  strengthening  them 
and  making  them  visible.  Primary  rings  conform  to 
the  outline  of  the  central  drop,  but  the  secondary 
rings  are  more  truly  circular.  The  latter  generally 
start  nearer  the  centre  than  the  former  and  cease 
only  after  all  the  former  have  been  completed.  The 
continuous  structure  of  the  secondary  rings  cannot 
be  reconciled  with  the  common  view  that  they  are 
due  to  impurities.  Primary  rings  were  not  formed 
by  AgCl  or  Ag3P04  in  gelatin  nor  were  secondary 
rings  by  Pbl2  in  agar.  No  general  conclusions  can 
be  reached  about  the  spacing  of  the  rings,  but 
Schleussner’s  law  that  the  radii  of  the  rings  form  a 
simple  geometrical  progression  is  a  better  approxim¬ 
ation  to  the  facts  than  Veil’s  which  states  that  the 
square  roots  of  the  intercepts  between  successive 
rings  form  an  arithmetical  series.  The  closely  spaced 
rings  in  many  of  the  systems  can  act  as  diffraction 
gratings  giving  diffraction  spectra.  C.  R.  H. 

Action  of  X-rays  on  the  electrophoretic 
mobility  of  colloid  particles.  J.  A.  Crowther, 
H.  Liebmann,  and  R.  Jones  (Phil.  Mag.,  1939,  [vii], 
28,  64 — 72;  cf.  A.,  1938,  I,  617). — The  influence  of 
X-rays  on  the  rhythmical  variations  in  the  electro¬ 
phoretic  mobility  u  of  colloidal  Au  particles  of  various 
known  sizes  has  been  studied.  Both  the  max.  change 
in  u  and  the  dose  necessary  to  produce  this  change 
increase  strikingly  as  the  radius  a  of  the  particles 
falls.  These  results  are  in  conformitv  with  the 
suggestion  that  the  magnitude  of  the  charge  gained 
or  lost  during  irradiation  is  independent  of  the 
particle  size.  The  dose  D  required  to  reduce  u  to  a 
min.  is  oc  (a  +  z)~2,  wrhere  z  is  a  const.  ^  8  X  10~7 
cm.,  while  that  needed  to  cause  a  given  change  in  u 
is  of  the  type  D  —  AewlkT ,  wrhere.4  and  to  are  consts., 
k  is  Boltzmann’s  const.,  w  =  0-09  e.v.  for  graphite 
and  0-11  for  Au.  T.  H.  G. 

Magnitude  and  determination  of  potentials  due 
to  falling  particles  during  centrifuging  of  col¬ 
loidal  solutions.  K.  Hoffmann  (Kolloid-Z.,  1939, 
88,  17 — 21). — A  device  for  measuring  the  potentials 
is  described.  In  sols  of  As2S^  and  Ti02,  centrifuged 
at  3000  r.p.m.,  potentials  (I  )  of  several  mv.  were 
developed.  V  is  oc  (sol  concn.)  x  (sp.  resistance)/^. 

F.  L.  U. 

Deformation  of  the  double  layer  by  the  motion 
of  suspended  particles.  J.  J.  Hermans  (Chem. 
Weekblad,  1939,  36,  502 — 508). — A  review,  parti¬ 
cularly  of  the  phenomenon  of  relaxation  in  colloidal 
systems,  S.  C. 

Thermo-diffusion  in  liquids.  K.  Wirtz  (Natur- 
wiss.,.  1939,  27,  369). — Theoretical.  The  motion  of 
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particles  through  liquids  by  thermo-diffusion  is  con¬ 
sidered  on  the  basis  of  kinetic  and  hydrodynamic 
theory.  The  former  is  best  applied  to  particles  of 
which  the  size  and  mass  are  comparable  with  those 
of  the  solvent  (e.g.,  ions  in  H20,  or  a  mixture  of 
liquid  isotopes  or  their  compounds),  ^whilst  the  latter 
is  specially  applicable  to  large  particles.  A.  J.  M. 

Law  of  mass  action.  A.  Boutaric  (Ann.  Soc. 
Sci.  Bruxelles,  1939,  [i],  59,  257 — 266). — For  homo¬ 
geneous  reactions  of  the  type  A  +  G  AG  and 
2A  +  0  A2G  simple  relations  exist  between  the 
mol.  vols.  of  the  substances  taking  part  and  the 
equilibrium  const.  F.  L.  U. 

Thermal  dissociation  of  oxygen.  E.  H. 
Riesenfeld  (Z.  anorg.  Chem.,  1939,  242,  47 — 48; 
cf.  A.,  1925,  ii,  989). — The  formation  of  03,  in  quantit¬ 
ies  calc,  from  the  partial  pressure  of  at.  0,  when 
pure  02  is  passed  through  heated  quartz  capillaries, 
cannot  be  purely  thermal  (cf.  Wartenberg,  A.,  1938, 
I,  457),  and  accordingly  the  author’s  interpretation 
still  holds.  F.  J.  G. 

Existence  of  hexamethylenetetramine  salts  in 
solution.  A.  Rattu  (Annali  Chim.  Appl.,  1939,  29, 
221 — 225). — Cryoscopic  methods  indicate  that  addi¬ 
tion  of  aq.  acids  to  aq.  (CH2)6N4  produces  partial 
formation  of  additive  compounds,  but  this  is  followed 
by  hydrolysis  to  CH20  and  NH4  salts.  F.  0.  H. 

Effect  of  alcohols  on  the  partial  pressure  of 
acetone.  J.  E.  W.  Rhodes  (J.C.S.,  1939,  1135 — 
1137). — V.p.  measurements  have  been  made  on  mix¬ 
tures  of  C0Me2  with  ?i-heptyl,  benzyl,  and  wi-nitro- 
benzyl  alcohols,  using  the  method  previously  described 
(A.,  1933,  350),  the  Bremer-Frowein  tensimeter,  the 
iso tenis cope,  and  the  Ramsay-Young  methods.  A 
considerable  decrease  in  v.p.  is  observed  in  the 
presence  of  substances  known  to  catalyse  the  Fischer- 
Giebe  alcohol-aldehyde  reaction  although  this  reaction 
actually  fails  with  ketones,  the  expected  acetals  being 
too  readily  hydrolysed.  A  similar,  though  smaller, 
lowering  of  the  v.p.  is  observed  even  in  presence  of 
aq.  HC1  which  would  favour  hydrolysis  of  the  acetals. 
The  observations  confirm  those  of  Errera  and  Seek 
(A.,  1938, 1, 342),  who  suggest  that  the  alcohol-acetone 
complexes  are  due  merely  to  dipole  interaction ;  the 
v.p.  evidence,  however,  suggests  that  they  are 
acetals.  T.  H.  G. 

Electrical  conductivity  of  solutions  containing 
zinc  hydroxide  and  sodium  hydroxide.  S.  M. 
Mehta  and  M.  B..Kabadi  (J.  Indian  Chem.  Soc., 
1939, 16,  223 — 228). — Addition  of  Zn(0H)2  diminishes 
the  equiv.  conductance  A  of  NaOH  owing  to  form¬ 
ation  of  Na2Zn02.  Na2Zn02  exists  in  cone.  NaOH 
solution  but  undergoes  hydrolysis  on  dilution  and 
the  Zn(0H)2  is  colloidal.  Below  a  crit.  concn. 
Zn(0H)2  separates  in  cryst.  or  amorphous  forms. 
This  is  substantiated  by  the  increased  vals.  of  A  in 
dil.  solutions.  W.  R.  A. 

Spectrophotometric  study  of  the  hydrolysis  of 
ferric  salts.  J.  Cathala  and  J.  Cluzel  (Compt. 
rend.,  1939,  209,  43 — 45). — From  the  experimental 
data  recorded  previously  (cf.  A.,  1939,  I,  85,  205)  on 
the  ageing  of  solutions  of  Feln  salts  of  varied  [Fe*’*] 
and  [H*]  it  is  inferred  that :  (i)  for  a  fixed  pK,  the 


course  of  the  ageing  is  determined  by  the  [Fe”*]; 

(ii)  for  solutions  more  acid  than  a  certain  pn  (pn*j 
the  absorption  is  const,  and  independent  of  time ; 

(iii)  the  val.  of  pn*  increases  with  decrease  in  [Fe”*] ; 

(iv)  for  media  of  pn  >  pn *  the  absorption  varies 

with  time  and  finally  attains  a  const,  val.,  independent 
of  the  plu  before  any  turbidity  of  the  solution  becomes 
noticeable ;  (v)  for  media  of  pn  ~  Pn*  &  period  of 

induction  is  observed,  whilst  at  much  higher  pn  the 
progress  is  exponential;  (vi)  for  pK  where  the  ab¬ 
sorption  is  time-independent  a  linear  relation  exists 
between  the  concn.  of  absorbent  and  the  total  [Fe] 
in  the  solution.  W.  R.  A. 

Ester  hydrolysis  equilibria :  formic  acid 
esters.  R.  F.  Schhltz  (J.  Amer.  Chem.  Soc.,  1939, 
61,  1443 — 1447). — The  hydrolysis  equilibrium 
“  consts.”  for  Me,  Et,  and  Pra  formates  increase  as 
the  proportion  of  H20  used  increases.  In  presence  of 
HC1  the  “  consts.”  also  increase  with  the  amount  of 
HC1.  The  energies  of  formation  of  Me,  Et,  and  Pra 
formate  at  21°  are  —69,000,  —69,000,  and  —70,300 
g.-cal.,  respectively.*  R.  S.  C. 

Thermodynamics  of  strong  electrolytes  in 
protium-deuterium  oxide  mixtures.  II. 
Potassium  chloride.  Y.  K.  La  Mer  and  E. 
Noonah  (J.  Amer.  Chem.  Soc.,  1939,  61,  1487—1491 ; 
cf.  A.,  1939,  I,  199). — Measurements  at  5°,  25°,  and 
45°  have  been  made  of  the  temp,  coeff.  of  the  cell 
Ag-AgCl|KCl  (min  D20)|KC1  {m  in  H20)|AgCl-Ag, 
to  determine  the  various  thermodynamic  properties 
(mol.  free  energy,  entropy,  and  heat  content  changes) 
of  the  transfer  process  KC1  (in  D20)  =  KC1  (in  H20). 
These  properties  are  interpreted  in  terms  of  the  differ¬ 
ence  of  solvation  energies  of  the  ions  in  the  two 
solvents.  The  abs.  activity  coeffs.  of  KC1  in  isotopic 
mixtures  have  been  calc.  (KC1  in  H20  at  infinite 
dilution  =  1).  W.  R.  A. 

Thermodynamic  constants  of  bromine 
chloride.  Equilibrium  reaction  between  nitric 
oxide,  bromine,  chlorine,  nitrosyl  bromide  and 
chloride,  and  bromine  chloride.  C.  M.  Beesoh 
and  D.  M.  Yost  (J.  Amer.  Chem.  Soc.,  1939,  61, 
1432 — 1436). — Using  specially  purified  reagents,  the 
gas  equilibrium  of  BrCl  with  the  various  gases  given 
in  the  title  has  been  investigated  in  the  range  372 — 
492°  k.  The  procedure  and  necessary  corrections  are 
outlined.  Vais,  of  K  =  .  PciJPzrci2  are  given 

for  various  temp.  By  combining  the  mean  val.  of 
K  with  recorded  data  for  K'  (val.  of  K  at  room  temp.) 
vals.  of  AH,  the  heat  content  change  for  the  formation 
of  2  mols.  of  BrCl,  are  obtained.  These  differ  widely 
according  to  the  val.  of  K'  chosen.  However, 
spectroscopic  data  indicate  that  AH  is  —465  g.-cal. 
The  most'  probable  free  energy  equation  for  the 
reaction,  Br2  (<?)  -f-  Cl2(gr)  =  2BrCl,  is  A GT  =  —465  — 
2-83T.  W.  R.  A. 

Primary  and  secondary  acids  ■  and  bases. 
G.  N.  Lewis  and  G.  T.  Seaborg  (J.  Amer.  Chem. 
Soc.,  1939,  61,  1886 — 1894). — Defining  an  acid  as  any 
substance  one  atom  of  which  is  capable  of  receiving 
the  basic  electron  pair  of  another  atom  into  its 
valency,  co-ordination,  or  resonance  shell,  it  is  neces¬ 
sary  to  subdivide  acids  and  bases  into  two  categories, 
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the  primary  class  requiring  no  energy  of  activation 
in  mutual  neutralisation,  and  the  secondary  class 
requiring  considerable  energy  of  activation  to  bring 
about  combination  even  between  a  secondary  acid 
and  a  primary  base  and  vice  versa.  The  pseudo¬ 
acids  of  Hantzsch  are  examples  of  secondary  acids, 
but  many  substances  behave  as  secondary  acids  and 
cannot  be  classified  as  pseudo-acids.  Neutralisation 
experiments  at  temp,  down  to  —160°  are  described, 
enabling  a  large  no.  of  substances  to  be  classified  as 
primary  or  secondary,  strong  or  weak  acids  or  bases. 
No  new  examples  of  secondary  behaviour  have  been 
found,  but  it  is  suggested  that  every  secondary  acid 
and  base  exists  independently  in  a  corresponding 
primary  form  and  that  the  relative  amounts  of  each 
and  their  energy  differences  could  be  ascertained  by 
kinetic  investigations.  No  satisfactory  explanation 
of  the  difference  in  behaviour  of  the  two  classes  has 
been  found.  The  most  probable  hypothesis  is  that 
two  electromeric  forms  can  exist,  incapable  of  reson¬ 
ance  with  each  other,  and  differing  in  the  laws  which 
govern  electron  distribution.  ,  W.  R.  A. 

Trinitrotriphenylmetliide  ion  as  a  secondary 
and  primary  base.  G.  N.  Lewis  and  G.  T.  Sea- 
borg  (J.  Amer.  Chem.  Soc.,  1939,  61,  1894 — 1900; 
cf.  preceding  abstract). — Various  substituted  CPh3 
cations  behave  as  secondary  acids  and,  by  analogy, 
CPh3  anions  should  be  secondary  bases.  In  alkaline 
EtOH  solution  CH(CGH4*N02-p)3  gives  an  intense  blue 
colour  due  to  the  C(C6H4*N02)3  anion  (I).  When  this 
solution  is  acidified  with  AcOH  at  from  —30°  to  —80° 
the  colour  fades  slowly  and  the  lower  is  the  temp, 
the  slower  is  the  fading ;  therefore  the  blue  ion  is  not 
behaving  as  a  primary  base  with  respect  to  addition 
of  an  acid  at  the  central  C  atom.  The  kinetics  of  the 
neutralisation  by  13  acids  have  been  investigated; 
the  rates  of  fading  diminish  with  diminishing  acid 
strength.  Over  a  wide  range  of  acid  strength 
(CH2CbC02H  to  EtOH)  the  heat  of  activation  is 
nearly  const.,  with  a  mean  val.  of  8-9  kg.-cal.  This 
const,  val.  is  interpreted  as  the  difference  in  energy 
between  the  primary  and  secondary  forms  of  the  base. 
Since  the  actual  composition  of  (I)  depends  on  the 
solvent  and  on  the  presence  of  other  solutes,  small 
deviations  from  the  const,  val.  are  found.  Although 
when  acid  is  added  to  its  central  C  (I)  behaves  as  a 
secondary  base,  it  behaves  as  a  primary  base  when 
acid  is  added  to  the  N02  groups.  Thus  an  orange 
colour  is  instantly  produced  by  (I)  in  presence  of 
strong  acids,  and  its  rate  of  fading  has  been  in¬ 
vestigated.  Formula?  are  proposed  for  the  various 
products.  W.  R.  A. 

Acidic  strengths  of  the  stereoisomeric  diaquo- 
diamminoplatinous  ions.  K.  A.  Jensen  (Z. 
anorg.  Chem.,  1939,  242,  S7 — 91). — In  the  work 
of  Griinberg  (A.,  1936,  428)  the  equilibrium 

[Pt(NH3)2(OH)2]  +  2C1'  [Pt(NH3)2Cl2]  +  20H' 

may  possibly  have  affected  the  results.  Accordingly 
the  titration  curves  of  solutions  of  c£s-  and  tran #- 
[Pt(NH3)0(N03)2],  which  contain  the  ions  cis-  and 
<m^-[Pt(NH3)2(H20)2]’‘,  have  been  determined.  The 
acidity  consts.  are  Kx  =  2-76  x  10~6,  K2  =  4-79  X 
1(H  for  the  cis- compound,  and  =  4-79  X  lCh5, 


K2  =  4-17  X  10"8  for  the  ^rar^s-compound,  in  agree¬ 
ment  with  vals.  calc,  from  the  results  of  Griinberg. 

F.  J.  G. 

Electrostatic  influence  of  substituents  on  the 
dissociation  constants  of  organic  acids.  I,  II. 
J.  G.  Kirkwood  and  F.  H.  Westheimer  (J.  Chem. 
Physics,  1939,  */,  437). — Errata  (A.,  1938,  I,  574)  are 
noted.  W.  R.  A. 

Dissociation  constants  of  organic  acids  from 
solubility  measurements.  W.  V.  Bhagwat  (J. 
Indian  Chem.  Soc.,  1939,  16,  235 — 238). — Data  on 
CH2C1*C02H,  CHCVCOoH,  EtC02H,  and 
NH2-C6H4-C02H  are  recorded.  W.  R.  A. 

Dissociation  constants  of  isomeric  halogeno- 
and  nitro -anilines  and  -phenols.  H.  0.  Jenkins 
(J.C.S.,  1939,  1137—1140;  cf.  A.,  1939,  I,  321).— 
A  linear  relationship  exists,  with  a  few  exceptions, 
between  the  dissociation  consts.  of  these  compounds 
and  the  electrostatic  potential  at  the  C  to  which  the 
NH2  or  OH  is  attached.  A  proof  is  offered  of  the 
proportionality  of  the  mesomeric  effect  to  the  induc¬ 
tive  effect  for  each  nuclear  position  in  these  systems. 
It  is  usually  stated  that  the  dissociation  consts.  of 
the  o-substituted  anilines  are  abnormally  low,  but 
they  conform  perfectly  to  the  linear  relationship  and 
so  must  be  regarded  as  normal.  The  substituted 
phenols  also  fail  to  show  the  orlho-eSe ct.  T.  H.  G. 

Dissociation  constants  of  heterocyclic  com- 

i  -  I 

pounds  of  the  formula  CR2*CO*NH*CO*X.  H. 
Erlenmeyer  and  A.  Kleiber**  (Helv.  Chim.  Acta, 
1939,  22,  851—852;  cf.  A.,  1938,  II,  462).— The 
negative  logarithms  of  the  dissociation  consts.  (pJC) 
for  2  :  4-diketothiazolidine,  4-keto-2-thionthiazolidine, 
and  2  :  4-diketo-oxazolidine  are  6-77,  5-77,  and  5*84, 
respectively,  whilst  the  corresponding  vals.  for  their 
5  :  5-Me2  derivatives  are  6*64,  5*38,  and  6*11.  No 
abrupt  changes  in  acidity  are  observed  similar  to  that 
between  barbituric  acid  and  dimethylbarbituric  acid 
(cf.  J.C.S.,  1906,  89,  1831).  J.  W.  S. 

Equilibria  of  mercuric  oxide  in  solutions  of 
dilute  nitric  acid.  Evidence  for  stepwise  dis¬ 
sociation  of  bases.  A.  B.  Garrett  and  W.  W. 
Howell  (J.  Amer.  Chem.  Soc.,  1939,  61,  1730 — 1734). 
— Dissociation  consts.  of  Hg(OH)2,  evaluated  from 
data  obtained  on  the  solubility  of  HgO  in  aq.  HN03 
(0*00005 — 0*1 6m.),  agree  with  the  fact  that  Hg(OH)2 
solutions  have  a  very  low  conductivity  and  give 
~7.  They  agree  also  with  the  data  obtained  from 
e.m.f.  measurements  by  Kolthoff.  The  data  indicate 
that  Hg(OH)2  dissociates  in  a  step-wise  manner  and 
that  the  H’  and  OH'  ions  contributed  by  Hg(OH)2 
in  aq.  solution  are  <  those  contributed  by  the 
solvent.  W.  R.  A. 

[System]  trisodium  phosphate-sodium  fluor¬ 
ide. — See  B.,  1939,  822. 

Binary  system  sulphanilamide-thymol.  U. 
Gallo  and  V.  Baldini  (Boll.  Chim.  farm.,  1939,  78, 
317 — 320). — The  ftp.  curve  of  sulphanilamide  (I)- 
thymol  mixtures  indicates  a  eutectic  at  2*3%  of  (I), 
48*8°.  Partial  miscibility  of  liquid  phases  occurs  with 
72*2—41*7%  of  (I).  The  mixture  with  44*5%  of  (I) 
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remains  liquid  for  several  days  unless  seeded  with 
crystals  of  the  eutectic  mixture.  F.  0.  H. 

Equilibrium  of  sodium  chloride-sodium 
chlorate-water  systems.  A.  Linari  (Annali  Chim. 
Appl.,  1939,  29,  189 — 195). — Data  for  the  mutual 
solubilities  of  NaCl  and  NaC103  in  aq.  solution  at  the 
b.p.  and  at  normal  and  reduced  pressures  are  recorded 
and  discussed.  F.  0.  H. 

Mixed  crystals  in  the  vitriol  series.  V.  A. 
Beneath  and  E.  Neumann  (Z.  anorg.  Chem.,  1939, 
242,  70 — 78;  cf.  A.,  1935,  292). — Equilibrium  data 
at  0—100°  for  the  system  NiS04-MgS04-H20  are 
given.  Complete  series  of  mixed  crystals  of  the 
heptahydrates,  monoclinic  hexahydrates,  and  mono¬ 
hydrates,  and  a  small  range  of  tetragonal  hexahydrate 
mixed  crystals,  arc  found.  F.  J.  G. 

Vanadium  oxides.  E.  Hoschek  and  W.  Klemm 
(Z.  anorg.  Chem.,  1939,  242,  63 — 69). — The  phase 
relationships  in  the  system  V-0  have  been  studied 
by  means  of  X-rays  and  magnetic  measurements. 
Preps,  from  V02  to  VOj.gg  belong  to  the  a  phase, 
VO i*75  to  another  phase,  p,  whilst  VO^q  shows  the 
lines  of  (3  and  of  V203  (y).  These  relationships 
resemble  those  found  in  the  system  Ti-O,  but  the 
relationships  in  the  region  V02  to  V205  are  not  clear. 
V02  shows  the  lines  of  V02  and  also  those  of 
another  phase,  designated  a',  whilst  V0233  shows 
the  lines  of  a'  and  of  V205.  The  preps,  are  all  para¬ 
magnetic  ;  ferromagnetism  does  not  occur.  The 
results  of  the  magnetic  measurements  are  not  always 
in  agreement  with  the  findings  of  Perakis  (A.,  1927, 
288,  717,  805).  V203  shows  a  sharp  increase  of  / 
with  rising  temp,  at  —100°,  whilst  in  the  a  and  a' 
regions  this  occurs  at  65 — 70°,  and  without  change 
of  lattice  structure.  The  course  of  the  -/-composition 
isotherms  does  not  clarify  the  phase  relationships  in 
the  a— a'-V2Os  region,  but  indicates  that  if  there  is 
any  two -phase  region  between  a  and  p  it  must  be 
very  small.  F.  J.  G. 

Ternary  system  :  ethyl  alcohol,  toluene,  and 
water  at  25°.  E.  R.  Washburn,  A.  E.  Beguin,  and 
O.  C.  Beckord  (J.  Amer.  Chem.  Soc.,  1939,  61, 
1694—1695;  cf.  A.,  1937,  I,  617).— The  solubility 
curve  for  the  ternary  system  EtOH-PhMe-H20  has 
been  determined  at  25°.  The  n  of  the  saturated 
solutions,  and  the  compositions  of  various  conjugate 
solutions  throughout  a  large  concn.  range  are  recorded. 

W.  R.  A. 

Application  of  physico-chemical  analysis  to 
study  of  the  equilibrium  of  liquid  phases  in 
three -component  systems.  I.  Equilibrium  of 
liquid  phases  in  the  system  acetic  acid-aniline- 
light  petroleum.  E.  F.  Shura VLEV  (J.  Phys.  Chem. 
Russ.,  1938,  12,  639 — 646). — The  phase  of  composi¬ 
tion  2NH2Ph,AcOH  is  less  sol.  in,  and  dissolves  more, 
light  petroleum  than  do  any  of  the  phases  of  near 
compositions.  At  the  upper  crit.  point  of  miscibility 
the  ratio  NH2Ph  :  AcOH  is  3  :  7  by  wt.  The  com¬ 
pound  NH2Ph,2AcOH  cannot  be  detected  by  solu¬ 
bility  measurements.  J.  J.  B. 

Introduction  to  the  phase  rule.  I.  H.  G. 
Deming  (J.  Chem.  Educ.,  1939,  16,  215 — 218). 

L.  S.  T. 


Heat  of  formation  and  specific  heat  of  tan¬ 
talum  nitride.  S.  Satoh  (Bull.  Inst.  Phys.  Chem. 
Res.  Japan,  1939,  18,  437 — 4*44). — The  sp.  heat  of 
TaN  has  been  measured  by  the  ice  calorimeter  over 
the  temp,  ranges  0 — 99*5°,  0 — 305-3°,  and  0 — 500-3° 
and  is  given  by  c  =  0-047S5  ±  7-068  X  10~50  — 
5-808  X  ICHO2.  From  these  data  the  heat  of  form¬ 
ation  of  TaN  at  25°  is  58,650  g.-cal.  W.  R.  A. 

Heat  of  oxygenation  of  haemoglobin.  See  A., 
1939,  III,  551. 

Heats  of  combustion  of  mono-  and  di-sacchar¬ 
ides.  T.  H.  Clarke  and  G.  Stegeman  (J.  Amer. 
Chem.  Soc.,  1939,  61,  1726 — 1730). — Heats  of  com¬ 
bustion  of  six  sugars  have  been  measured  in  a  bomb 
calorimeter  standardised  with  BzOH.  The  vals., 
reduced  to  the  standard  state  —  A  Ur,  are  :  Z-sorbose, 
— 670-30;  p-eZ-  fructose,  —671-70;  a-d-galaetose, 

—  666-76;  pdactose,  — 1345-47;  p-maltose  mono¬ 
hydrate,  — 1360-50;  a-lactose  monohydrate, 

—  1354-66  kg.-cal.  per  mol.  for  the  const. -pressure 

process  at  25°.  W.  R.  A. 

Heat  of  reaction  of  thiosulphate  with  tri-iodide. 
H.  W.  Zimm erm ann  and  W.  M.  Latimer  (J.  Amer. 
Chem.  Soc.,  1939,  61,  1554 — 1555). — The  heat  of 
dissolution  of  Na2S203,5H20  at  25°  is  11,300±35, 
heat  of  dilution  Il,170±100  g.-cal.  Vais  of  A #£9sa 
for  the  following  reactions  are  :  2Na2S203,5Ho0  (<s)  ± 
I3'  =  S406"  +  4Na*  +  31'  +  10H2O,  13,760±200; 

2S203"  +  I3'  =  S4Oc"  +  31',  -8580±250;  I0  (<s)  ± 
I'  =  I3\  820;  2S203"  +  I2  (*)  =  S4Os"  +  2l'  (I), 

—  7760 ±250  g.-cal.  For  (I)  A&Vi  =  42,  AG^  = 

— 20,200  and  the  potential  E°  =  0-44.  E°  for 
2S203"  =  S4Og"  +  2e-  is  -0-10.  W.  R.  A. 

Heats  of  organic  reactions.  VIII.  Further 
hydrogenations,  including  those  of  some  acetyl¬ 
enes.  J.  B.  Conn,  G.  B.  Kistiakowsky,  and  E.  A. 
Smith  (J.  Amer.  Chem.  Soc.,  1939,  61,  1868 — 1876; 
cf.  A.,  1939, 1,  28). — The  following  heats  of  hydrogen¬ 
ation  have  been  determined  (referred  to  355°  k.  in  the 
gaseous  phase) :  (cyclic  hydrocarbons)  cycZoheptene -X 
cycZoheptane  (I)  —26,515  ±20,  cycZoheptadiene-x 

(I)  — 51,260±49,  cycZoheptatriene -x  (I)  —72,846 
±10,  cyclooctene  -x  cycZooctane  —  23,525±35; 
(cyclic  ketones)  cycZopentanone  -X  cycZopentanol 
— 12,498±61,  cycZohexanone -x  cycZohexanol  —15,424 
±81;  (acetylenes)  C2H2-x-  C2H6  — 75,062±66, 
CHiCMe  x-  C3H8  — 69,703±14,  CMeiCMe  -x  C4H10 
—65,581  ±130  kg.-cal.  per  mol.  Consideration  of  the 
new  and  recorded  data  on  the  heats  of  addition 
reactions  indicates  the  magnitude  of  steric  hindrances 
caused  by  non-bonded  atoms  in  simple  org.  mols. 

W.  R.  A. 

Reference  points  and  signs  in  chemical 
thermodynamics.  E.  Lange  (Kolloid-Z.,  1939, 
88,  89 — 96). — Existing  conventions  are  discussed  and 
a  simplified  system  is  recommended.  F.  L,  U. 

Entropy  of  electrolyte  solutions.  Z.  Szab6 
(Magyar  Chem.  Fob,  1936,  42,  49 — 54;  Chem. 
Zentr.,  1937,  i,  1646 — 1647). — The  entropy  of  an 
electrolyte  solution  of  concn.  Em,-  is  given  by  S  = 
log  T  —  R  log  at  ±  ki),  in  which  Cpi  is  the 
partial  mol.  heat  and  a,-  the  activity,  taken  as  unity 
for  the  pure  substance.  The  const.  depends  on  the 
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units  and  the  nature  of  the  substance.  The  calc.  S 
changes  on  dilution  of  HC1  solutions  are  in  accord  with 
experimental  data.  A.  J.  E.  W. 

Approximate  formulae  for  calculation  of  the 
free-energy  chaises  and  conditions  of  equili¬ 
brium  of  reactions  from  thermo-chemical  data. 
H.  Ulich  (Z.  Elektrochem.,  1939,  45,  521 — 533). — 
Theoretical.  J.  W.  S. 

Thermodynamics  of  hyponitrous  acid.  W.  M. 
Latimer  and  H.  W.  Zimmermann  (J.  Amer.  Chem. 
Soc.,  1939,  61,  1550 — 1554). — The  heat  of  oxidation 
of  H2N202  by  Br  and  its  heat  of  neutralisation  have 
been  measured  in  0*001m.  solution  at  25°.  The  ion¬ 
isation  consts.  at  25°  are  Kx  9±2  x  1(H,  K 2  l-00± 
0*25  x  10~n.  Using  these  data  with  estimated  en¬ 
tropies  of  the  acid  and  its  ions,  provisional  vals.  of 
the  free  energies  are  calc,  to  be  :  A<3o99.ls  H2N>0<> 

11,000±2000,  HN202'  20,400±2000,  N202"  35,400± 
2000  g.-cal.  Observations  on  the  stability7'  of  aq. 
H2N203  and  on  the  rate  of  reaction  with  Br  are  re¬ 
corded.  W.  R.  A. 

Equilibrium  theory  of  ionic  conductance. 
M.  H.  Gorin  (J.  Chem.  Physics,  1939,  7,  405 — 414). — 
A  theory  for  ionic  conductivity  is  proposed  in  which 
the  equilibrium  between  the  central  ion  and  its  ionic 
atm.  is  assumed  to  be  not  appreciably  distorted  by 
the  application  of  an  external  field.  Ionic  radii  are 
thus  obtained  by  extrapolation  of  conductivity  and 
transference  data  to  infinite  dilution.  Using  these 
vals.  of  the  radii  in  the  theoretically  derived  equations, 
expressions  for  the  conductivity  and  transference  are 
obtained  which  agree  with  experimental  data  up  to 
O02m.}  and  discrepancies  at  1-00m,  are  not  large.  The 
correlation  of  the  theoretical  ionic  radii  with  the  cor¬ 
responding  vals.  of  A0  is  discussed.  W.  R.  A. 

Extrapolation  of  conductivities  of  strong 
electrolytes  of  various  valency  types.  B.  B. 
Owen  (J.  Amer.  Chem.  Soc.,  1939,  61, 1393 — 1396). — 
The  equation  of  Onsager  and  Fuoss  (cf.  A.,  1933,  28) 
agrees  with  the  conductivity  data  for  1-1-,  2-1-,  3-1-, 
4-1-,  and  2-2- valent  strong  electrolytes  for  a  limited 
concn.  range.  This  equation  therefore  allows  the 
extrapolation  of  the  data  for  multivalent  strong 
electrolytes  for  which  accurate  activity  coeff.  data  are 
not  available,  and  a  simple  graphical  method  is 
described.  W.  R.  A. 

Electrolytic  condition  of  aniline  hydrochloride, 
aniline  hydriodide,  and  a-naphthylamine  hydrio- 
dide  in  aniline  solution.  H.  H.  Hodgson  and 
E.  Marsden  (J.  Amer.  Chem.  Soc.,  1939,  61,  1592 — 
1594). — The  mol.  conductivities  of  NH2Ph,HCl, 
NH2Ph,HI,  and  a-C  10H7*NH2,HI  have  been  measured 
at  15°  and  plotted  against  the  concn.  in  NH2Ph 
solution.  The  three  graphs  are  similar  and  support 
the  assumption  of  solvate  formation,  in  agreement  with 
the  data  on  phenylation  by  means  of  acids  or  by  I 
(cf.  A.,  1938,  n,  404).  W.  R.  A. 

Calculation  of  the  absolute  potential  of  the 
calomel  electrode  from  the  free  energy  of  hydr¬ 
ation  of  gaseous  ions.  A.  Frtjmkin  (J.  Chem. 
Physics,  1939,  7,  552 — 553). — Polemical  against 
Latimer  et  al.  (cf.  A.,  1939,  I,  202).  W.  R.  A. 


Electrochemical  behaviour  of  mercury  in 
solutions  containing  foreign  ions.  P.  Szarvas 
(Magyar  Chem.  Eol.,  1936,  42,  66—81;  Chem. 
Zentr.,  1937,  i,  1645 — 1646). — The  potential  (E)  of 
Hg  in  02-free  solutions  depends  chiefly  on  the  nature 
and  concn.  of  the  anions,  and  is  ~  oc  log  (ion  activity). 
Heavy  metal  cations  raise  Ey  but  light  metals  are 
without  measurable  effect.  The  E  max.  in  the 
electrocapillary  curve  is  reached  with  a  slowly 
dropping  (“  overflowing  ”)  electrode  in  02-free 
solutions,  showing  that  the  difference  of  potential 
between  the  dropping  and  static  Hg  electrodes  is  not 
a  [Hg”]  effect,  but  is  due  to  self-polarisation  of  the 
dropping  electrode  by  anion  adsorption. 

A.J.  E.  W. 

Photovoltaic  cells.  Spectral  sensitivites  of 
copper,  silver,  and  gold  electrodes  in  solutions  of 
electrolytes.  P.  E.  Clark  and  A.  B.  Garrett  (J. 
Amer.  Chem.  Soc.,  1939,  61,  1805 — 1810). — The 
spectral  sensitivities  of  Cu,  Ag,  and  Au  electrodes 
have  been  determined  for  monochromatic  radiation 
of  from  3650  to  6908  a.  The  anomalous  sensitivity 
of  metals  coated  with  oxide,  halide,  etc.  is  attributed 
to  the  coatings.  A  similarity  in  the  mechanism  of  the 
photovoltaic  and  photo-electric  effects  is  suggested 
from  a  comparison  of  the  photovoltaic  and  photo¬ 
electric  threshold  vals.  of  metals  at  various  stages  of 
out-gassing.  W.  R.  A. 

Theory  of  diffusion  potential.  Stationary 
diffusion  and  Henderson  distribution.  L.  G. 
Sillen  (Physikal.  Z.,  1939,  40,  466— 473).— The 
general  equations  governing  the  state  of  stationary 
diffusion  between  two  different  solutions  of  electro¬ 
lytes  are  deduced.  The  Planck  differential  equations 
are  retained  in  a  more  modern  form.  The  conditions 
under  which  stationary  diffusion  with  a  Henderson 
distribution  will  occur  are  considered.  A.  J.  M. 

Effect  of  aluminium  hydroxide  on  the  over¬ 
voltage  of  hydrogen.  F.  A.  Manusova  (J.  Phys. 
Chem.  Russ.,  1938,  12,  647 — 652). — In  the  equation 
of  Tafel  ?)  —  a  —  b  log  l  for  the  overvoltage  at  a  Pt 
electrode,  b  has  the  val.  0T0 — 0*13  in  H2S04  at 
1*6  but  0*25 — 0-30  in  A12(S04)3  at  pu  1*7.  Similarly 
it  is  0*16 — 0*17  in  NaOH  at  jpn  11*2  and  0*25 — 0*30  in 
NaA102  at  the  same  £>h-  Colloidal  Al(OH)3  seems  to 
alter  the  double  layer  on  the  cathode.  J.  J.  B. 

Electrical  properties  of  organometallic  [com¬ 
pounds].  P.  Brun  (J.  Chim.  phvs.,  1939,  36,  147 — 
— 159;  cf.  A.,  1938,  I,  624). — The  formation  of 
organometallic  compounds  has  been  studied  by 
measuring  the  intensity  (t)  of  the  current  and  the 
p.d.  between  two  electrodes  (one  of  Pt)  in  a  cell  con¬ 
taining  the  reaction  mixture,  i  decreases  with  the 
activity  of  the  reaction  in  the  order  Mg,  Ca,  Al.  The 
difference  is  greatest  between  Mg  and  Ca.  This 
order  of  progression  is  contrary  to  that  of  the  usual 
chemical  properties  Ca,  Mg,  Al,  but  the  same  as  that 
of  the  ionisation  potentials  of  the  metals, 

W.  R.  A. 

Polar  ograpbic  studies  with  the  dropping 
mercury  cathode.  LXXVHI.  Electrodeposi¬ 
tion  of  manganese  from  cyanide  solutions. 
E.  T.  Yerdier.  LXXIX.  Simultaneous 
occurrence  of  the  two  known  protein  effects 
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produced  in  buffered  cobalt  solutions.  E.  Jurka 
(Coll.  Czech  Chem.  Comm. ,  1939,  11 ,  21 6 — 232, 
243—255). — LXXVIII.  The  deposition  of  Mn  from 
solutions  containing  excess  of  Cl',  0104',  CNS',  CN', 
and  various  buffers  has  been  studied.  Contrary  to 
expectation,  Mn  is  easily  and  reversibly  deposited 
from  the  complex  Mn(CN)6""  in  presence  of  1  *5n-KCN. 
With  0-5 — LOn-KCN,  hydrolysis  is  sufficient  to 
produce  Mn(OH)CN,  and  some  Mn  is  deposited 
reversibly  at  the  first  wave  and  the  remainder  irre¬ 
versibly  at  the  second.  With  0*1n-KCN  no  deposi¬ 
tion  occurs  at  the  first  or  second  waves,  but  deposition 
at  a  third  wave  due  to  Mn(OH)2  occurs.  The  data 
obtained  in  buffers  support  this  explanation. 

LXXIX.  From  an  examination  of  the  influence  of 
serum  and  Co  salt  concns.  on  the  “  prenatrium  wave  ” 
and  “  double  wave  ”  which  are  shown  in  current- 
voltage  curves  obtained  with  buffered  Co  solutions  of 
human  blood  serum,  it  is  concluded  that  both  waves 
are  due  to  H2  evolution  catalysed  by  protein  SH 
groups,  catalysis  in  the  latter  case  being  activated  by 
Co  according  to  BrdiOka’s  theory  (A.,  1933,  619,  681). 

C.  R.  H. 

Polarographic  study  of  reduction  of  metanil- 
yellow  at  a  dropping  mercury  electrode .  (Mlle.  ) 
H.  T.  Nga  (J.  Chim.  phys.,  1939,  36,  164 — 166). — 
Reduction  occurs  at  all  vals.  of  pa  from  1*92  to  12*32, 
and  its  speed  decreases  as  the  increases.  2  atoms 
of  H  are  used  for  each  mol.  of  the  dye.  F.  L.  U. 

Influence  of  concentration  on  the  reduction 
potential  of  sulphonated  monoazo-dyes  at  the 
dropping  mercury  electrode.  (Mlle.)  H,  T.  Nga 
(Compt.  rend.,  1939,  208,  1979 — 1981). — The  reduc¬ 
tion  potential  of  orange-2  and  five  similar  dyes  in 
10~5 — 10“%.  solution  at  different  pR  (3 — 11)  falls 
normally  as  the  concn.  increases  up  to  an  optimum 
val.  (0-4 — 2  x  10“%.),  and  then  rises  steadily.  The 
reduction  processes  are  thus  complex,  and  their 
nature  is  closely  related  to  the  dye  concn. 

A.  J.  E.  W. 

Ignition  of  inflammable  gases  by  hot  moving 
particles.  S.  Paterson  (Phil.  Mag.,  1939,  [vii], 
28,  1 — 23). — Whether  or  not  an  inflammable  gas  is 
ignited  by  hot  surfaces  depends  on  the  concn.  of  the 
gas,  the  temp.,  speed  of  the  particles,  etc.  An 
apparatus  for  examining  the  effect  of  speed  when  the 
surface  is  that  of  a  small  sphere  is  described  in  detail. 
The  results  indicate  that,  with  mixtures  of  coal  gas 
and  air  and  Pt  spheres,  there  is  a  min.  ignition  temp, 
for  a  given  sphere  size.  This  temp,  is  independent 
of  the  richness  of  the  mixture  and  the  age  of  the 
sphere  and  is  well  above  the  ignition  temp,  found 
with  more  usual  sources  of  ignition.  When  the  temp, 
exceeds  the  min.,  ignition  always  occurs  unless  the 
speed  of  the  particles  is  >  a  crit.  val.  which  varies 
linearly  with  temp.  The  slope  of  this  line  decreases 
as  the  concn.  of  coal  gas  increases  from  the  lower 
explosive  limit  until  a  min.  val.  is  reached,  and 
afterwards  increases  to  the  upper  explosive  limit. 
Quartz  spheres  give  exactly  the  same  results  except 
that  the  temp  .-crit.  speed  characteristics  are  steeper. 
A  simple  theory  which  explains  part  of  the  results  is 
given.  The  problem  is  of  great  importance  in  con¬ 
nexion  with  accidents  in  coal  mines.  T.  H.  G. 


Kinetics  of  OH  radicals  as  determined  by  their 
absorption  spectrum.  V.  Spectroscopic  deter¬ 
mination  of  a  rate  constant.  O.  Oldenbero  and 
F.  F.  Rieke  (J.  Chem.  Physics,  1939,  7,  485 — 492). — 
The  efficiency  of  recombination  of  free  OH  radicals 
by  triple  collisions  is  >  1  if  the  no.  of  such  collisions 
is  calc,  from  gas  kinetic  data.  The  velocity  coeff.  of 
the  reaction  has  been  determined  in  abs.  units  by 
measuring  the  intensities  of  OH  absorption  lines  on 
Fabry-Perot  plates  in  the  “  standard  discharge  ”  and 
combining  with  f  vals.  (A.,  1938,  I,  493).  It  is  con¬ 
cluded  that  OH  radicals  form  collision  complexes 
which  have  a  lifetime  the  duration  of  biinol. 
collisions  between  stable  mols.  W.  R.  A. 

Combustion  of  aromatic  and  alicyclic  hydro¬ 
carbons.  II.  Ignition  of  aromatic  hydrocar¬ 
bons  at  high  temperatures.  J.  H.  Burgoyne 
(Proc.  Roy.  Soc.,  1939,  A,  171,  421-433;  cf.  A., 
1937,  I,  522). — The  hydrocarbons  investigated  were 
C6H6,  PhMe,  PhEt,  PhPra,  o-,  ?n-,  and  £>-xylene,  and 
mesitylene.  The  ignition  reactions  were  studied 
between  450°  and  750°.  The  applicability  of  the 
pressure-temp,  relation  log  (pjT)  =  AjT  -f-  B  is  ex¬ 
amined;  in  three  cases  A  increased  with  temp. 
Dilution  with  N2  decreases  the  crit.  ignition  pressure 
whilst  He  has  the  reverse  effect.  Branching  chain 
mechanisms  play  an  important  part  in  the  ignition 
of  C6H6  and  its  higher  monoalkyl  derivatives,  but 
with  the  methylbenzenes  the  reaction  is  of  a  more 
thermal  character.  G.  D.  P. 

Spontaneous  inflammation  of  n-hexane-air 
mixtures.  E.  Fr£ling  and  P.  Laffitte  (Compt. 
rend.,  1939,  208,  1905 — 1907). — The  ignition  regions 
of  mixtures  containing  7,  6,  4*6,  3,  2,  and  1-5%  of 
C6H14,  for  ignition  pressures  (p)  <1  atm.,  have  been 
studied ;  typical  p-i 3  curves  are  given.  A  region  of 
cold  flames  with  induction  periods  (t)  of  1 — 40  sec. 
occurs  at  270 — 440°,  with  a  min.  p  val.  (80 — 200  mm. 
with  7 — 1*5%  of  C6H44)  at  360°.  A  weak  lumin¬ 
escence  occurs  below  this  region,  particularly  at  400 — 
450°.  Above  440°  a  region  of  more  violent  ignition, 
giving  a  typical  lower-limit  curve,  is  observed;  t 
(1 — 10  sec.)  and  the  luminosity  of  ignition  are  max. 
at  ~540°.  With  mixtures  containing  <  the  stoicheio- 
metric  [C6H14]  (2*16%)  an  additional  broad  ignition 
peninsula  is  observed  below  the  normal  lower  limit 
(p  <200  mm. ;  0  >  620°).  This  region  is  characterised 
bv  quiet  inflammation  and  long  t  vals.  ( >70  min. 
with  1-5%  of  C6H14);  the  region  is  enlarged  and  t 
is  increased  by  reducing  the  [C6H14].  A.  J.  E.  W. 

Combustion  of  hydrocarbon  mixtures.  Mix¬ 
tures  of  decahydronaphthalene  and  dici/ciopenta- 
diene.  P.  Dujmanois,  G.  Reutenauer,  and  M. 
Prettre  (Compt.  rend.,  1939,  208,  1814 — 1816). — 
DicycZopentadiene  (I)  does  not  inflame  in  02  at  <300°, 
but  both  (I)  and  decalin  (II)  undergo  slow  oxidation, 
at  110 — 200°  and  250 — 280°,  respectively.  (II)  and 
(I)-(II)  mixtures  [>75%  (I)]  inflame,  at  <300°;  a 
certain  min.  concn.  of  (II)  is  required  with  a  given 
02  pressure,  whatever  the  composition  of  the  (I)-(II) 
mixture.  The  max.  mixture  concn.  giving  inflam¬ 
mation  at  <300°  is  approx,  const,  with  <25%  of  (I), 
and  decreases  with  higher  concn.  of  (I).  The  lower 
limiting  [02]  rapidly  increases  on  substituting  (I)  for 
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(II);  tetralin  (cf.  A.,  1939,  I,  204)  has  no  such  effect. 
It  is  inferred  that  chains  are  initiated  by  (II),  and 
propagated  by  both  (I)  and  (II),  but  participation  of 
(I)  in  the  chain  reduces  the  rate  of  oxidation  and 
inhibits  inflammation.  Tetralin  has  no  similar  action. 

A.  J.E.  W. 

Properties  of  explosive  gas  mixtures.  I. 
Hydrogen-air  and  ethylene-air  systems.  W.  S. 
Young  and  N.  W.  Krase  (Trans.  Amer.  Inst.  Chein. 
Eng.,  1939,  35,  337 — 358). — Data  for  the  explosive 
limits,  the  ratio  of  max.  to  initial  pressures,  the 
burning  velocities,  etc.  for  H2-air  and  C2H4-air  mix¬ 
tures  were  confirmed,  using  a  quartz  crystal  and 
cathode-ray  oscillograph  arrangement  for  measuring 
the  pressure  rise  in  a  small  spherical  explosion 
chamber.  E.  J.  B. 

Thermal  chlorination  of  chloroform.  H.  A. 
Taylor  and  W.  E.  Hanson  (J.  Chem.  Physics,  1939, 
7,  418 — 425). — The  thermal  chlorination  of  CHC13  has 
been  determined  between  260°  and  320°,  for 
CHC13  :  Cl2  ratios  from  10  to  £,  by  a  dynamic  method 
which  is  described.  At  high  [CHC13]  the  reaction  is 
independent  of  [CHC13]  and  unimol.  with  respect  to 
Cl2 ;  at  lower  [CHC13]  the  reaction  depends  to  a  small 
degree  on  the  [CHC13]  in  addition  to  the  first-order 
dependence  on  Cl2.  The  following  mechanism  indi¬ 
cates  the  general  course  of  the  thermal  reaction  : 
Cl2->  2C1,  Cl  +  CHC13  ^  CC13  +  HC1,  CC13  +  Cl2  ^ 
CC14  +  Cl,  and  2CC13  +  Cl2  ->  2CC14.  The  Cl  atoms 
originate  on  the  walls,  and  the  chains  are  broken 
principally  in  the  gas  phase.  W.  R.  A. 

Thermal  decomposition  of  azomethane.  H.  A. 
Taylor  and  E.  P.  Jahn  (J.  Chem.  Physics,  1939,  7, 
470 — 473). — The  thermal  decomp,  of  azomethane, 
studied  analytically  from  292°  to  336°,  is  unimol. 
with  an  activation  energy  of  52,500  g.-cal.  per  mol. 
The  principal  hj^drocarbon  product  is  CH4.  Eor  50 
to  90%  reaction  the  end-point  (ratio  of  mols.  produced 
to  mols.  of  azomethane  reacted)  is  const,  at  1-95. 
The  formation  of  (NMe0)o  as  an  intermediate, 
(NMe!)2  ->  N2  +  2Me ;  (NMeI)2  +  2Me  ->  (NMe2)2, 
is  postulated.  W.  R.  A. 

Thermal  decomposition  of  azomethane  in 
presence  of  nitric  oxide.  E.  P.  Jahn  and  H.  A. 
Taylor  (J.  Chem.  Physics,  1939,  7,  474 — 478  ;  cf. 
preceding  abstract). — In  presence  of  large  amounts 
of  NO,  azomethane  (I)  decomposes  from  295°  to 
342°  with  only  a  small  pressure  increase.  Traces 
of  hydrocarbons  are  present  in  the  volatile  products. 
This  indicates  the  initial  dissociation  of  (I)  into  N2 
and  Me  radicals  which  combine  with  NO  forming 
MeNO.  That  this  is  oxidised  further  by  NO,  giving 
N2,  H20,  and  C02,  explains  the  presence  of  C02  in 
the  reaction  products.  The  ratio  of  NO  to  the  amount 
of  (I)  disappearing  is  2  for  the  upper  limit.  The 
energy  of  activation  of  the  decomp,  of  (I)  alone  and  in 
presence  of  NO  is  const.  W.  R.  A. 

Polymerisation  process  in  a  medium  with 
continuously  varying  discontinuities.  J.  Lober¬ 
ing  (Naturwiss.,  1939,  27,  457 — 463). — A  review 
dealing  with  the  various  types  of  polymerisation  and 
the  kinetics  of  the  polymerisation  process.  The 
effect  of  change  of  the  physical  properties  of  the 


reaction  medium  is  considered  with  particular 
reference  to  the  formation  and  decomp,  of  the  poly- 
oxy methylenes.  A.  J.  M. 

Rate  of  decomposition  of  hydrogen  peroxide 
in  nickel  sulphate  plating  baths. — See  B.,  1939, 
845. 

Continuity  of  the  kinetics  of  [reactions  in] 
bleaching  liquors.  A.  Skrabal  (Monatsh.,  1939, 
72,  223 — 243). — The  formation  of  halogenates  in 
hypohalogenite  solutions  is  governed  by  a  general 
kinetic  expression  involving  two  reciprocal  velocity 
coeffs.  A4  and  A2,  viz.,  -d<£/d*  =  T3a3[H‘]3[X']^/ 
^{^AjfH'JfX']  +  tctA2<£}  (X  =  Cl,  Br,  I).  r  and  a  are 
the  equilibrium  consts.  of  the  reactions  X*  -f  X' 

X3'  and  X2  +  H20  HOX  +  X'  +  H’,  respectively. 
<£  =  [X3']  +  [X2]  +  [HOX]  +  [OX7],  representing 
the  effective  bleaching  concn.  of*  X,  and  \p  = 
[H']2[X']2  +  ~[H‘]2[X']  -f  to[H']  +  TcrS  (S  =  dissoci¬ 
ation  const,  of  HOX).  When  the  conditions  are  such 
that  the  net  reaction  may  be  expressed  by  a  single 
simple  equation,  it  is  necessary  to  retain  only  one 
term  of  each  of  the  above  sums,  corresponding  with 
the  form  in  which  X  predominates  in  the  hypo¬ 
halogenite  solution ;  the  remaining  terms  are  negligible 
or  const.  A  no.  of  “  degenerate  ”  forms  of  the  above 
expressions  are  derived  by  neglecting  A4  or  A2 ; 
these  are  infrequently  obeyed  experimentally,  but 
permit  a  correlation  of  the  velocity  and  equilibrium 
consts.  The  application  of  the  above  law  is  discussed 
in  detail,  and  tested  in  typical  cases ;  tentative  vals. 
of  Aj  and  A2  are  also  given.  The  mechanism  of  the 
reactions  is  also  discussed.  A.  J.  E.  W. 

Solvent  effects  in  addition  reactions.  I. 
Addition  of  hydrogen  bromide  and  chloride  to 
ci/clohexene  and  Ay-hexene.  S.  E.  O'Connor, 
L.  H.  Baldinger,  R.  R.  Vogt,  and  G.  E.  Hennion 
(J.  Amer.  Chem.  Soc.,  1939,  61,  1454 — 1456). — 
Addition  of  HC1  and  HBr  to  cycZohexene  and  Av-hexene 
is  much  faster  in  xylene,  CGH6,  PhN02,  CHC13,  or 
heptane  than  in  Et20  or  dioxan.  This  is  due  to 
attraction  of  the  “  negative  ”  addendum  (Cl  or  Br) 
to  the  donor  O.  Dielectric  consts.  bear  no  relation 
to  the  reaction  rates.  R.  S.  C. 

Reaction  kinetics  of  filiform  molecules  in 
solution.  I.  Alkaline  saponification  of  poly¬ 
vinyl  acetates.  S.  Lee  and  I.  Sakurada  (Z. 
physikal.  Chem.,  1939,184, 268— 272).— The  saponific¬ 
ation  of  mono-  and  of  two  poly- vinyl  acetates  (degrees 
of  polymerisation  280  and  920)  is  bimol.,  the  velocity 
coeffs.,  heats  of  activation,  no.  of  collisions,  and 
probability  factors  for  each  compound  being  the  same 
and  equal  to  the  corresponding  vals.  for  EtOAc. 

C.  R.  H. . 

Mechanism  of  solvolytic  reactions  of  organic 
halides  and  the  use  of  activity  coefficients  in  the 
equation  for  a  reaction  velocity.  P.  D.  Bartlett 
(J.  Amer.  Chem.  Soc.,  1939,  61,  1630 — 1635). — 
Polemical  against  Olson  and  Halford  (A.,  1938,  I,  86) 
and  Bateman  ct  al .  (A.,  1939, 1,  86).  W.  R.  A. 

Reactions  between  thiophen  and  calcium  hypo¬ 
chlorite  solutions.  E.  G.  R.  Ardagh,  W.  H. 
Bo^ian,  and  A.  S.  Weatherbtjrn  (J.S.C.I.,  1939, 
58,  249 — 251). — The  two  principal  reactions  between 
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hypochlorite  solution  and  thiophen  are  :  (1)  the 

formation  of  chlorothiophens ;  (2)  fission  of  the  ring 
with  oxidation  of  the  S  to  S04".  At  pn  4-1  at  room 
temp.,  and  with  a  molar  ratio  of  5  OCF  :  1  C4H4S, 
23 — 24%  of  the  S  is  oxidised  to  SO,/'  in  30  min., 
whilst  76 — 77%  of  the  thiophen  is  chlorinated. 
With  increasing  initial  pn  vals.  up  to  pn  8*0  the 
proportion  of  thiophen  oxidised  increases.  At  pn  8, 
41%  of  the  S  was  oxidised.  With  0C1' :  C4H4S  ratios 
>5:1,  the  %  of  the  total  S  oxidised  increases  to  an 
upper  limit  of  '—90%  at  80  :  1  ratio  and  at  8*0. 
With  increase  in  the  time  of  contact  the  proportion 
of  the  S  oxidised  increases  somewhat. 

Hydrolysis  of  guanidine  by  boiling  potassium 
hydroxide  solution. — See  A.,  1939,  II,  410. 

Velocity  of  crystallisation  of  sucrose.  J. 
Dubourg  and  R.  Saunter  (Bull.  Soc.  chim.,  1939, 
[v],  6,  1196 — 1208). — A  method  for  measuring  the 
rate  of  growth  of  a  single  crystal  in  a  supersaturated 
solution  is  described.  The  crystal  is  placed  in  a  wide 
tube  containing  the  solution  into  which  dips  a  plunger 
tube,  closed  at  its  lower  end  with  a  disc  of  optically 
plane  glass,  sufficiently  wide  to  permit  the  entry  of  a 
microscope  objective.  The  outer  tube  dips  into  a 
thermostat.  Two  dimensions  of  the  crystal  can  be 
measured  periodically  without  disturbance  of  the 
solution.  The  increase  in  the  linear  dimensions  of  a 
sucrose  crystal  cc  time  and  is  independent  of  the  state 
of  development  of  the  crystal.  The  velocity  of 
crystallisation  (i>)  under  any  specified  conditions  can 
be  defined  as  the  wt.  of  sucrose  deposited  in  unit 
time  on  unit  crystal  surface.  The  effects  on  v  of 
variations  of  temp.,  eonen.,  and  pK  of  the  solution, 
and  of  the  presence  of  glucose,  caramel,  NaCl, 
CaCl2,  and  Ca(N03)2  have  been  investigated  Agitation 
promotes  the  crystallisation  of  sucrose  solutions  owing 
to  the  production  of  nuclei.  J.  W.  S. 

Rate  of  growth  of  iodine  crystals  in  foreign 
gases.  M.  Pahl  (Z.  physikal.  Chem.,  1939,  184, 
245 — 267). — The  foreign  gases  used  were  air,  C02, 
and  H2,  and  the  pressure  was  varied  within  the  range 
3S — 740  mm.  Hg.  The  rate  of  I  crystal  growth,  v, 
increases  with  reduction  in  pressure,  extrapolation 
to  zero  pressure  giving  the  same  val.  for  each  gas 
examined,  viz.,  0-82  x  lO3  cm.  per  sec.  for  the  linear 
rate  of  growth  of  the  crystal  surface.  The  calc, 
accummodation  coeff.  is  0-016  at  15°  and  an  I  pressure 
5  mm.  Hg.  The  influences  of  diffusion  and  of  mol. 
layers  of  adsorbed  foreign  gas  on  v  are  discussed. 

C.  R.  H. 

Kinetics  of  absorption  of  oxides  of  nitrogen 
by  alkaline  solutions.  V.  I.  Atroschtschenko 
(J.  Appl.  Chem.  Russ.,  1939,  12,  167 — 181). — The 
velocity  of  absorption  of  N  oxides  by  aq.  alkalis 
(NaOH  or  Na2C03)  is  max.  for  mixtures  in  which 
[NO]  =  [N02],  and  rises  with  increasing  concn.  of 
oxides  and  of  alkali,  with  increasing  velocity  of  flow 
of  the  gas,  and  with  increase  in  the  effective  surface  of 
absorption.  R.  T. 

Oxidation  of  sulphides  by  oxygen-enriched 
air.  III.  Oxidation  of  zinc  sulphide.  N.  P. 
Diev  and  J.  V.  Karjakin  (J.  Appl.  Chem.  Russ., 
1939,  12,  188 — 195). — The  reaction  of  oxidation  of 


ZnS  by  atm.  02  consists  almost  exclusively  in  2ZnS  + 
302  -X  2ZnO  +  2S02.  At  500°  the  velocity  of  the 
reaction  is  independent  of  the  [02]  of  the  air,  and  is 
very  small.  At  temp.  >700°  the  velocity  rises 
rapidly  with  increasing  [02],  97%  conversion  being 
achieved  after  15  min.  at  900°,  with  60%  02. 

R.  T. 

Rate  of  formation  of  ammonium  benzoate. 
(Mme.)  D.  Markowska  and  G.  Valensi  (Compt. 
rend.,  1939,  208,  1648 — 1650). — The  formation  of 
NH4OBz  from  gaseous  NH3  and  needle  crystals 
of  BzOH  follows  the  relation  ktjd02  =  (4*167  +  w)  log 
(1  +  0*24m)  -f-  (1  —  w)  log  (1  —  m)  (d0  =  mean  diameter 
of  needles;  m  —  fraction  of  total  BzOH  consumed) 
(cf.  A.,  1935,  1466).  The  rate  of  neutralisation  is 
max.  at  30°.  The  const.  Ic  is  cc  (NH,  pressure)00. 

A.  J.  E.  W. 

Rate  of  formation  of  a-naphthylamine  hydro¬ 
chloride.  (Mme.)  D.  Markowska  (Compt.  rend., 
1939,  208,  1727 — 1729). — The  reaction  between 

gaseous  HC1  and  powdered  a-C10H7*NH2  (I)  at  const, 
temp.  (0 — 45°)  follows  the  equation  Jctje^  —  6*2056  — 
(1  —  rn )*  —  5*2056(1  +  0*  19217ft)*,  where  m  —  fraction 
of  (I)  transformed  into  hydrochloride,  and  e0  =  mean 
diameter  of  particles.  The  rate  is  min.  at  25°. 
The  reaction  is  of  the  second  order  with  respect 
to  HC1.  A.  J.  E.  W. 

Speed  of  nitrification  of  calcium  carbide. — 
See  B.,  1939,  823. 

*  Nature  of  catalysts.  C.  N.  Hinshelwood 
(J.C.S.,  1939,  1203— 1212).— A  lecture. 

Reaction  between  hydrogen  and  oxygen  sensi¬ 
tised  by  nitrogen  peroxide.  R.  G.  W.  Norrish 
and  F.  S.  Dainton  (Nature,  1939,  144,  30 — 31). — 
Addition  of  foreign  gas  to  an  explodable  mixture  of 
H2,  02,  and  N02  of  const,  composition  progressively 
lengthens  the  induction  period  and  eventually  converts 
the  ignition  into  a  slow  reaction.  The  relative 
amounts  required  to  quench  ignition  are  A  :  N2  : 
He  :  C02  =  6  :  3*6  :  3  :  1 ;  the  effectiveness  in  length¬ 
ening  the  induction  periods  is  in  the  reverse  order. 
At  a  given  temp.,  increase  in  the  pressure  of  the 
reactants  causes  the  upper  limit  for  ignition  to  rise 
to  a  max.  and  then  to  fall,  and  the  lower  limit  to 
fall,  less  markedly,  to  a  min.  and  then  to  rise.  Explan¬ 
ations  of  these  results  are  discussed.  L.  S.  T. 

Kinetics  of  the  non-explosive  and  explosive 
reaction  between  hydrogen  and  oxygen  sensi¬ 
tised  by  nitrogen  peroxide.  II.  G.  von  Elbe 
and  B.  Lewis  (J.  Amer.  Chem.  Soc.,  1939,  61,  1350 — 
1355). — In  the  explosive  reaction  between  H2  and  02 
in  presence  of  N02,  no  sp.  reaction  mechanism  so  far 
proposed  which  is  based  on  the  thermal  theory  de¬ 
scribes  the  effept  of  pressure  and  mixture  composition 
on  the  upper  crit.  [N02],  The  mechanism  derived 
previously  on  the  basis  of  the  isothermal  branched- 
chain  theory  (cf.  A.,  1937,  I,  621)  has  been  extended 
to  describe  the  observations  of  Foord  arid  Norrish  (cf. 
A.,  1936,  34)  on  the  induction  periods  in  the  explosive 
and  non-explosive  reactions.  This  theory  fits  ex¬ 
perimental  facts  most  satisfactorily.  W.  R.  A. 

Influence  of  nitrogen  peroxide  on  the  two- 
stage  ignition  of  hydrocarb  ons .  G.  P.  Kane 
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(Proc.  Roy.  Soc.,  1939,  A,  171,  251— 269).— Experi¬ 
ments  were  carried  out  on  C3H8,  ?i-C4H10,  and  MeCHO 
mixed  with  02  at  pressures  <  1  atm.  to  determine  the 
min.  ignition  pressure  and  time  lag  at  different  temp. 
Observations  were  also  made  on  C3H8-air  mixtures  at 
higher  pressures  to  confirm  the  influence  of  N02  on 
"  knock”  in  internal -combustion  engines.  The  re¬ 
sults  are  in  agreement  with  the  view  that  N02  pro¬ 
motes  a  direct  oxidation  at  high  temp,  but 

inhibits  the  two-stage  reaction  pre¬ 

dominant  at  low  temp.,  by  neutralisation  of  the  active 
intermediate  product  B.  G.  D.  P. 

Mutarotation  of  xylose.  (Mlle.)  M.  Murgier 
and  E.  Darmois  (Compt.  rend.,  1939,  209,  42 — 13). — 
In  pure  H20  and  in  different  buffer  solutions  the 
mutarotation  of  xylose,  at  20°  for  the  green  Hg  line, 
follows  a  logarithmic  law,  log  ( at  —  )  being  a  linear 

function  of  the  temp.  The  speed  of  the  reaction 
( K )  for  the  buffer  solutions  K  H  phthalate-phthalic 
acid  varies  with  the  and  the  curve  K-pn  resembles 
that  for  glucose.  The  curvature  of  this  curve  dimin¬ 
ishes  as  anion  concn.  decreases,  and  at  the  same  time 
the  val.  of  the  min.  of  K  tends  to  that  in  H20,  i.e.} 
0-22.  Thus  the  negative  ions  of  weak  acids  catalyse 
the  mutarotation.  For  the  acetic,  phthalic,  and 
phosphoric  buffer  mixtures  K  varies  with  the  anion 
at  const.  pa.  The  catalytic  effect  of  the  anions  on 
the  mutarotation  is  in  the  order  H2P04'  >  phtlialate 
ion  >  OAc'.  At  const.  £>n  the  catalytic  effect  of 
strong  acids  on  the  mutarotation  is  HCIO « 
PkS03H  >  HC1.  W.  R.  A. 

Acid  catalysis  in  non-aqueous  solvents.  VII. 
Rearrangement  of  Ar-bromobenzanilide  in  chloro¬ 
benzene.  R.  P.  Bell  and  0.  M.  Lldwell  (J.C.S., 
1939,  1096 — 1099). — Data  obtained  at  25°  for  the 
rearrangement  of  NBrBzPh  (I)  when  catalysed  by  8 
org.  acids  are  recorded.  The  catalytic  consts.  at 
infinite  dilution,  &A,  are  related  to  the  dissociation 
consts.  of  the  catalysing  acids,  i£A,  by  kA  =  0-007S/f  A0'51. 
The  general  behaviour  is  similar  to  that  of  NBrAcPh 
(II)  with  the  exception  that  (II)  is  transformed  more 
slowly  than  (I)  with  the  stronger  acids,  although  with 
the  weaker  acids  the  reverse  is  the  case.  C.  R.  H. 

Homogeneous  and  a-Ag2S-catalysed  hydrogen 
sulphide  reaction.  H.  Reinhold,  W.  Appel,  and 
P.  Frisch  (Z.  physikal.  Chem.,  1939,  184,  273—301). 
— Between  350°  and  550°  the  velocfiy  coeff.,  of  the 

homogeneous  combination  of  H2  and  S  at  a  glass 
surface  is  given  by  the  empirical  relation  k  = 
([H2S]VF3/[H2]V[S]){1  +  ([H2S]/[S])},  where  V  is 
the  streaming  velocity.  The  data  support  the  views 
of  Bodenstein  and  of  Porret,  who  proposed  the  scheme 
S8  4S2 ;  S2  2S ;  H2  -j-  S  ->  H2S.  When  cata¬ 
lysed  by  a-Ag2S  the  velocity  coeff.  is  given  by  = 
([H2S]'v/[S]V^)/[H2]y,  where  v  is  the  vol.  of  the 
reaction  vessel.  kx  is  also  oc  the  area  of  the  catalyst 
surface.  Conductivity  measurements  on  the  catalyst 
show  that  it  contains  principally  adsorbed  S  and  little 
adsorbed  H2.  H2  mols.  which  strike  the  catalyst  sur¬ 
face  are  adsorbed  and  combine  immediately  with  the 
adsorbed  S.  ^  is  small  in  comparison  with  the 
velocity  of  adsorption  of  S  bv  the  catalyst. 

C.  R.  H. 


Catalytic  interaction  of  acetone  and  isopropyl 
alcohol  with  deuterium  on  platinum.  A.  Farkas 
and  L.  Farkas  (J.  Amer.  Chem.  Soc.,  1939,  61, 1336 — 
1341), — COMe2  is  reduced  readily  to  C3Hg  by  D2  in 
presence  of  platinised  Pt  foil  at  ^150  mm.  pressure 
and  from  —42°  to  89°.  Very  little  Pr^OH  is  formed. 
Above  0°  an  exchange  reaction  between  COMe2  and 
D2  occurs  simultaneously  with  the  reduction,  but 
this  reaction  ceases  below  — 10°.  The  reduction 
of  Pr^OH  to  C3H8  by  D2  is  slower  than  that  of  COMe2 
under  the  same  experimental  conditions.  An  ex¬ 
change  reaction  is  also  observed  which  proceeds  b}r 
two  stages  :  the  H  atoms  of  the  >CH*OH  group  are 
exchanged,  and  subsequently  those  of  the  Me  groups. 
The  assumption  of  three  independent  reactions  is 
sufficient  to  explain  the  different  reduction  and  ex¬ 
change  reactions  occurring  in  the  system  COMe2- 
Pr^OH-D2 :  (a)  reduction  of  COMe2  to  C3H8,  (b) 

establishment  of  the  equilibrium  CHMeyOH 
COMe2  +  H2,  and  (c)  the  exchange  reaction  of 
COMe2  with  D2.  W.  R.  A. 

Homogeneous  catalytic  formation  of  mono- 
and  di-vinylacetylene  from  acetylene .  H.  Schmitz 
and  H.  J.  Schumacher  (Z.  Elektrochem.,  1939,  45, 
503 — 517). — The  polymerisation  of  C2H2  to  mono- 
(I)  and  di-vinylacetylene  (II),  catalysed  by  various 
mixtures  of  HC1,  NH4C1,  and  Cu2C12,  has  been  studied 
at  total  pressure  1 — 2-5  atm.  and  at  60 — 110°  by  a 
circulation  method.  The  total  yield  of  polymerides 
increases  with  increasing  rate  of  stirring  of  the  solu¬ 
tion  (r),  but  the  yield  of  (II)  decreases  both  with  in¬ 
creasing  r  and  with  increasing  rate  of  passage  of  the 
gas  ( v ).  Beyond  certain  min.  vals.  of  r  and  vy  however, 
the  total  yield  of  polymerides  and  the  proportions  of 
(I)  and  (II)  become  approx,  const,  for  any  particular 
catalyst  mixture,  the  total  yield  being  cc  the  partial 
pressure  of  C2H2,  t.e.,  cc  the  [C2H2]  in  the  solution. 
With  const.  [C2H2]  the  yield  is  also  oc  the  [Cu2Cl2]. 
Replacement  of  NH4C1  by  NH4Br  reduces  the  yield 
considerably,  apparently  owing  to  the  formation  of 
Cu2Br2,  which  is  less  active  than  Cu2C12.  The  yields 
of  (I)  and  (II)  are  unaltered  by  mixing  the  C2H2  with 
CO,  CH-CCl,  or  CH20  or  by  adding  FeCl2  to  the 
catalyst.  The  relative  yields  of  (I)  and  (II)  are  also 
unaltered  by  covering  the  solution  with  xylene,  which 
is  a  good  solvent  for  (I).  In  contact  with  a  solution 
containing  Cu2Cl2,  C5H5N,  and  AcOH,  C2H2  appears 
to  undergo  a  different  form  of  polymerisation  of 
undertermined  nature.  J.  W.  S. 

Catalysis.  L.  D.  Johnson  (J.  Chem.  Educ., 
1939,  16,  238 — 239).— Apparatus  and  method  for 
demonstrating  the  oxidation  of  MeOH  to  CH20 
using  CuO  as  catalyst  are  described.  L.  S.  T. 

Isomerisation  of  alkenes  on  alumina  and 
thoria.  S.  Goldwasser  and  H.  S.  Taylor  (J. 
Amer.  Chem.  Soc.,  1939,  61,  1762— 1765).— The  com¬ 
parative  rates  of  isomerisation  of  several  olefines  have 
been  measured  on  Th02  and  A1203  catalysts  at  — f00c, 
and  the  products  of  the  isomerisation  determined. 
The  mode  of  prep,  affects  only  the  physical  state  of  the 
catalyst  and  has  no  appreciable  effect  on  the  isomer¬ 
isation.  At  this  temp,  the  straight-chain  olefines  are 
the  most  unstable,  A®-hexene  and  Aa-heptene  giving 
a  large  no.  of  isomerides  on  A1203.  C7  olefines  iso- 
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merise  faster  than  C6  olefines.  The  main  isomerisation 
observed  is  the  migration  of  a  Me  group  across  a  double 
bond.  All  (3-Me  compounds  give  the  corresponding 
y-Me  compound  in  large  amounts,  but  the  reverse 
migration  occurs  only  to  a  slight  extent.  A  mechan¬ 
ism  postulating  an  intermediate  three-ring  structure 
similar  to  that  proposed  for  the  dehydration  of  alcohols 
(cf.  A.,  1939,  II,  401)  accounts  for  the  products 
of  isomerisation.  W.  R.  A. 

Aromatisation  of  heptane,  heptene,  and  hexene 
isomerides  on  chromic  oxide.  S.  Golbwasser 
and  H.  S.  Taylor  (J.  Amer.  Chem.  Soc.,  1939,  61, 
1766 — 1769). — The  dehydrogenation  of  cycfo-hexene 
and  -hexadiene  on  Cr203  gel  surfaces  has  been  in¬ 
vestigated.  The  effect  of  temp,  and  treatment  of  the 
catalyst  on  the  yield  of  C6Hfi  has  been  studied.  The 
fastest  rate  of  conversion  of  ?t-C7H16  into  PhMe  on 
Cr203  gel  is  9  c.c.  per  hr.  With  Th02  and  A1203 
catalysts  there  is  no  aromatisation,  indicating  the 
difference  between  dehydrogenating  and  isomerising 
catalysts.  The  influence  of  structure  of  olefines  on 
poisoning,  aromatisation,  and  disproportionation  has 
been  demonstrated.  W.  R.  A. 

Mechanism  of  polymerisation  reactions.  I. 
Polymerisation  of  styrene  and  methyl  meth¬ 
acrylate.  R.  G.  W.  Norrish  and  E.  F.  Brookman 
(Proc.  Roy.  Soc.,  1939,  A,  171,  147— 171).— The  rate 
of  polymerisation  of  CH2!CMe*C02Me  and  styrene  has 
been  measured,  with  and  without  catalyst,  in  the 
temp,  range  SO — 130°.  The  rate  of  co-polymerisation 
of  the  two  substances  was  also  investigated.  The 
change  of  mol.  wt.  during  the  course  of  polymerisation 
of  the  pure  substances  was  measured.  In  the  absence 
of  catalyst  the  rate  of  polymerisation  is  slow  and  is 
believed  to  be  due  to  the  presence  of  adventitious 
catalysts.  It  is  concluded  that  the  reaction  is  started 
by  free  radicals  derived  from  the  catalyst,  and  is  pro¬ 
pagated  by  way  of  a  free  valency  at  the  end  of  the 
growing  chain.  The  growth  of  the  chain  may  be 
terminated  by  hydrogenation  at  the  expense  of  the 
monomeride,  resulting  in  the  starting  of  a  new  chain 
by  the  monomeric  free  radical  thus  produced. 

G.  D.  P. 

Comparison  of  the  catalytic  activities  of  the 
two  allotropic  forms  of  nickel.  G.  le  Clero  and 
H.  Lefebvre  (Compt.  rend.,  1939,  208,  1650 — 1651). 
— Reduction  of  CO  by  H2  in  presence  of  cubic  Ni  is 
retarded  at  170°,  and  eventually  ceases  owing  to  the 
production  of  the  hexagonal  form  (A.,  1939,  I,  428). 
C6H6,  C2H2,  and  COMe2  are  not  reduced  in  presence  of 
hexagonal  Ni.  The  catalytic  activity  is  restored  by 
heating  at  250°  to  re-form  cubic  Ni.  The  inactivity 
of  the  hexagonal  form  may  be  related  to  its  non¬ 
ferromagnetic  properties.  A.  J.  E.  W. 

Contact  sulphuric  acid  manufacture. — See  B., 
1939,  821. 

Heterogeneous  catalysis  of  sulphonation  of 
benzene  with  sulphur  trioxide. — See  B.,  1939,  804. 

Elimination  of  acetylene  from  gases. — See  B., 
1939,  799. 

Catalysts  for  synthesis  of  liquid  hydrocarbons. 
— See  B.,  1939,  803. 


Separation  of  the  isotopes  of  chlorine  by 
electrolysis.  K.  V.  Yacotjbyan  (Helv.  Chim.  Acta, 
1939,  22,  808 — 809). — By  electrolysis  of  a  mixture  of 
HC1  and  NaCl  containing  initially  36  kg.  of  Cl',  24  g. 
of  Cl'  of  at.  wt.  0-016  >  that  of  normal  Cl  have  been 
obtained.  J.  W.  S. 

Silver-silver  carbonate  electrode  obtained  by 
electrolysis.  P.  Demers  (Canad.  J.  Res.,  1939, 17, 
A,  77 — 81).— The  electrode  is  made  by  using  a  Ag 
anode  in  the  electrolysis  of  dil.  NaHC03  solution. 
Immersion  of  the  Ag2C03-coated  electrode  in  a 
Na2C03-NaHC03  solution  gives  a  reproducible 
potential  of  — 0*4679  v.  and  a  solubilitv  product  of 
1*27  x  10-11.  “  D.  F.  R. 

Preparation  of  lanthanum  by  electrolysis  of 
its  fused  chloride.  F.  Weibke  [with  J.  Sieber] 
(Z.  Elektrochem.,  1939,  45,  518 — 520). — Pure  La203 
(x  g.)  is  dissolved  in  the  theoretical  vol.  of  cone.  HC1 
and  NH4CI  (1 — l*5a;  g.)  is  added.  The  solution  is 
stirred  vigorously  while  it  is  evaporated  to  dryness. 
The  residue  is  powdered  finely  and  heated  slowly  to 
expel  most  of  the  NH4C1.  Electrolysis  is  carried  out 
in  a  graphite  crucible  within  which  is  enclosed  an 
A1203  crucible  to  separate  the  anode  and  cathode 
compartments.  The  graphite  crucible  serves  as  anode 
and  a  rotating  Mo  rod  as  cathode.  KC1  and  CaF2 
are  added  to  the  LaCl3  as  fluxes.  Optimum  yields 
are  obtained  by  electrolysis  at  1000°  with  c.d.  7  amp. 
per  sq.  cm.  J.  W.  S. 

Electrodeposition  of  a  thin  layer  of  powdered 
substances.  J.  H.  de  Boer,  H.  C.  Hamaker,  and 
E.  J.  W.  Verwey  (Rec.  trav.  chim.,  1939,  58,  662— 
665). — The  finely-ground  substance  is  suspended  in 
MeOH,  EtOH,  BuOIl,  or  COMe2,  and  deposited  by 
electrophoresis.  High  voltages  may  be  used. 

F.  J.  G. 

Principles  of  the  genetic  formation  of  mate¬ 
rials.  XII.  Cathodic  deposition  of  metals  in 
solid  electrolytes.  V.  Kohlsohutter  and  E. 
Stocker  (Helv.  Chim.  Acta,  1939,  22,  869 — 894). — 
The  crystal  forms  of  the  metals  deposited  by  electro¬ 
lysis  of  solid  PbCl2,  PbBr2,  PbO,  AgCl,  and  a-Agl 
have  been  examined.  Difference  in  behaviour  is 
observed  according  as  the  potential  used  is  ~  60  v, 
or  >  500  v.  When  the  electrodes  used  are  unattacked 
the  current-p.d.  curve  for  PbCl2  obeys  Ohm’s  law  if 
the  p.d.  is  >  the  decomp,  potential.  J.  W.  S. 

Electrolytic  production  of  very  pure  nickel 
from  alloys.  G.  G.  Monselise  (Helv.  Chim.  Acta, 
1939,  22,  935— 937).— The  alloy  (>60%  Ni)  is  dis¬ 
solved  anodically  at  60°  in  a  solution  which  is  main¬ 
tained  at  pK  0  by  addition  of  H2S04,  using  a  c.d.  of 
10  amp.  per  sq.  dm.  Under  these  conditions  most 
of  the  Cu  is  deposited  at  the  Pb  cathode.  To  the 
solution  is  added  sufficient  Mn02  to  oxidise  all  the  Fe 
to  Fem  and  the  H2S04  is  neutralised  by  addition  of 
CaC03.  After  filtration  the  solution  .should  be  free 
from  Fe  and  Cu.  It  is  finally  electrolysed  at  75 — 90° 
between  a  graphite  anode  and  a  pure  Ni  cathode, 
with  a  c.d.  of  6 — 8  amp.  per  sq.  dm.,  the  solution 
being  maintained  neutral  by  addition  of  CaC03.  A 
pure  adherent  and  homogeneous  deposit  of  Ni  is 
formed.  J.  W.  S. 


vni  (d) 


GENERAL,  PHYSICAL,  AND  INORGANIC  CHEMISTRY. 


481 


reciprocity  law  at  high  intensity.  The  degree  of 
failure  diminishes  as  the  temp,  is  lowered.  A.  J.  M. 

Sensitivity  of  photographic  films  to  X-radi- 
ation  at  very  low  temperatures.  J.  Reekie 
(Proc.  Physical  Soc.,  1939,  51,  C83 — 688). — In¬ 
vestigations  at  temp,  obtainable  with  liquid  N2,  H2, 
and  He  indicate  that  the  sensitivity  decreases  uni¬ 
formly  down  to  ~100°  K.,  below  which  the  decrease 
becomes  less  rapid  until  at  temp.  <20°  k.  the  sensi¬ 
tivity  remains  almost  const,  at  a  val.  that  found  for 
visible  light  (cf.  Berg,  A.,  1939, 1,  89).  It  is  suggested 
that  the  relatively  high  X-ray  val.  indicates  that  a 
considerable  no.  of  free  electrons  must  be  formed  by 
the  absorption  of  the  X-radiation  while  the  film  is  at 
low  temp.  N.  M.  B. 

Interpretation  of  the  mechanism  of  a  thermal 
decomposition  from  photochemical  evidence. 
H.  A.  Taylor  and  M.  Burton  (J.  Chem.  Physics, 
1939,  7,  414 — 417). — A  transition  in  potyat.  mols. 
permitted  between  two  energy  hypersurfaces  in  a 
radiative  act  is  forbidden  (by  analogy  with  diat.  mols.) 
in  a  non-radiative  process.  The  thermal  decomp,  of 
MeCHO  into  CH4  and  CO  in  a  unimol.  primary 
process  is  hence  not  allowed,  and  for  CH4  and  CO  to 
be  formed  in  a  primary  process  it  must  bo  in  a  reaction 
of  the  type  MeCHO  +  M  ->  CH4  +  CO  +  M ,  where 
M  —  another  mol.  or  an  external  field.  The  simultan¬ 
eous  occurrence  of  such  a  decomp,  and  a  free  radical 
decomp,  adequately  accounts  for  many  of  the  observ¬ 
ations  on  the  catalysed  and  high-pressure  reactions. 

W.  R.  A. 

Reactions  of  methyl  radicals  with  deuterium, 
ethane,  neopentane,  butane,  and  isobutane. 
J.  0.  Smith,  jun.,  and  H.  S.  Taylor  (J.  Chem.  Physics, 
1939,  7,  390 — 396). — Me  radicals,  produced  by  the 
photolysis  of  HgMe2,  were  allowed  to  react  with  D2, 
C2H6,  ?i-C4H10,  iso-C4H10,  and  CMe4  and  the  amounts 
of  CH4  and  C2H6  formed  have  been  determined.  The 
plot  of  log  hc k,  against  IjT  is  a  straight  line  for  all  the 
reactions  (&Ch»  —  rate  of  formation  of  CH4).  In  the 
interaction  between  HgMe2  and  H2  or  D2,  both  in 
absence  and  in  presence  of  H2  or  D2,  the  formation  of 
C2H6  remains  unchanged ;  formation  of  CH4  increases 
with  temp,  and  so  does  the  rate  of  decomp,  of  HgMe2. 
Formation  of  C2H6  shows  first-order  dependence  on 
light  intensity,  whilst  formation  of  CH4  shows  an 
order  between  one -half  and  the  first  power,  tending 
towards  the  first  power  with  increased  temp.  Packing 
the  vessel  at  200°  decreases  the  amount  of  CH4 
formed  but  does  not  affect  the  amount  of  C2H6,  and 
the  rate  of  decomp,  of  HgMe2  is  independent  of  its 
conen.  A  mechanism  which  satisfies  all  these  facts 
is  put  forward.  For  the  reactions  with  hydrocarbons 
the  suggested  mechanism  is  (i)  Me  +  RH  =  CH4  +  R ; 
(ii)  R  +  Me  =  RMe ;  (iii)  Me  +  Me  =  C2H6.  From 
the  rate  of  formation  of  CH4  the  following  activation 
energies  for  the  reaction  of  Me  with  hydrocarbons  have 
been  deduced,  assuming  zero  activation  energy  for 
C2H6  formation :  C2HB  and  CMe4,  8*3 ;  n-C4H]0, 
5-5;  iso-C4H10,  4*2  kg. -cal.  The  differences  in 
activation  energies  are  attributed  to  differences  in 
bond  energies,  particularly  because  of  the  closely 
analogous  differences  in  the  heats  of  hydrogenation 


of  substituted  ethylenes  (Kistiakowskv  etal,  A.,  1938, 
1,199).  "  W.  R.  A. 

Conversion  of  light  into  chemical  energy.  E. 
Rabinowitch  (Proc.  Sixth  Conf.  Spectros.,  1938, 
143 — 149). — Examples  of  photochemical  reactions 
in  which  light  is  converted  into  chemical  energy  are 
given.  The  extent  of  such  conversion  in  org.  re¬ 
actions  is  small,  but  may  be  considerable  in  ionic 
reactions  such  as  the  formation  of  the  latent  image  in  a 
AgBr-gelatin  emulsion.  Reactions  of  inorg.  com¬ 
pounds  in  the  extreme  ultra-violet  often  show  a  50% 
conversion  of  light  into  chemical  energy.  The  most 
efficient  process  of  conversion  is  met  with  in  C 
assimilation,  where  it  reaches  70 — 80%.  This  high 
degree  of  conversion  is  remarkable,  since  the  reaction 
must  occur  by  the  successive  absorption  of  4  quanta, 
and  with  the  formation  of  three  intermediate  products. 
Reasons  for  the  failure  to  bring  about  photosynthesis 
in  vitro  are  discussed.  Sensitisation,  catalysis,  and 
quantum  accumulation  by  resonance  transfer  assist 
in  the  efficient  utilisation  of  light  energy.  Reversible 
photochemical  reactions  are  also  considered. 

A.  J.  M. 

Photochemistry  of  the  visual  spectrum.  F. 
Weigert  (Proc.  Sixth  Conf.  Spectros.,  1938,  134 — 
142). — The  phenomenon  of  photodichroism  is  dis¬ 
cussed.  It  is  due  to  the  presence  of  minute  dichroic 
and  light-sensitive  particles  which  are  affected 
selectively  when  their  optic  axes  are  oriented  to 
correspond  with  vibrations  of  polarised  light.  Film 
dichroism,  observed  in  coloured  collodion  films,  is  also 
discussed.  Experiments  on  film  dichroism  and  its 
variation  after  exposure  of  the  film  to  natural  light 
show  that  there  are  two  types  of  dichroic  particles. 
In  the  first  type  the  anisotropic  and  dichroic  proper¬ 
ties  are  forced  on  the  dye  particles  by  the  binding 
medium  (collodion,  gelatin),  whereas  in  the  second 
type  the  dichroism  is  independent  of  the  medium. 
The  dichroism  of  AgCl-gelatin  and  AgBr-gelatin 
emulsions  with  a  slight  excess  of  Ag’  is  discussed. 
The  sp.  action  of  coloured  light  on  AgCl  emulsions  is 
due  entirely  to  the  presence  of  dichroic  particles  of 
the  second  type.  A.  J.  M. 

Photo-oxidation  of  hydrocarbon  solutions. 
E.  J.  Bowen  and  A.  H.  Williams  (Trans.  Faraday 
Soc.,  1939,  35,  7 65 — -77 1 ) . — Fluorescence  efficiencies 
and  fluorescence  quenching  by  02  (cf.  A.,  1939,  I, 
123)  have  been  compared  with  the  quantum  efficiencies 
of  photo-oxidation  for  17  aromatic  hydrocarbons 
dissolved  in  C6H14,  C6H6,  or  ?n-xylene.  Quenching 
and  oxidation  represent  similar  processes  in  C6H6, 
all  Me-substituted  C6H6  except  C6Me8,  and  rubrene, 
whilst  in  the  others  the  oxidation  efficiency  is  the 
fluorescence  quenching  would  indicate.  F.  L.  U. 

Emission  of  ultra-violet  radiation  and  pyro¬ 
lysis  of  thallium  azide.  R.  Audubert  and  C. 
Racz  (Compt.  rend.,  1939,  208,  1810 — 1811;  cf.  A., 
1938,  I,  431). — Radiation  is  not  emitted  by  TIN3 
during  pyrolysis  in  N2.  In  2 — 10  mm.  of  02,  radiation 
commences  at  206^:5°;  the  activation  energy  of  the 
photogenic  process  is  43,000  or  21,600  g.-cal.  for  temp. 
<and>228±8°,  respectively.  With  02  pressures 
>10  mm.,  radiation  commences  at  267±3°,  and  the 
activation  energy  is  65,800g.-cal.,the  process  evidently 
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involving  oxidation  of  Tl.  No  emission  is  observed 
during  oxidation  of  Tl,  and  the  radiation  is  thus  due 
to  the  N ;  the  emission  bands  [2040,  2140,  22S0, 
2390,  2500,  2650  (?)  a.]  correspond  with  excited  levels 
of  the  No  mol.  Tl  inhibits  the  photogenic  reaction. 

A.J.E.W. 

Splitting  of  protein  molecules  by  ultra-violet 
light  and  a-rays. — See  A.,  1939,  III,  868. 

Detonation  of  nitrogen  iodide  under  the  action 
of  a-rays  from  polonium.  M.  Haissinsky  and 
R.  J.  Walen  (Compt.  rend.,  1939, 208, 2067 — 2069). — 
N  iodide  (I)  detonates  on  oxposure  to  Po  after  a 
period  which  increases  rapidly  as  the  intensity  of  the 
source  is  reduced,  and  is  decreased  by  drying  the 
specimen.  Pb(N3)2,  AgN3,  and  diazo-ra-nitroaniline 
perchlorate  are  not  detonated.  Detonation  is  due  to 
local  heating  of  favoured  (I)  particles  by  the  a-rays, 
the  particle  size  being  an  important  factor  in  deter¬ 
mining  the  resulting  temp.  rise.  A.  J.  E.  W. 

Molecular  compounds— inorganic  and  organic. 
J.  S.  Anderson  (J.  Proc.  Austral.  Chem,  Inst.,  1939, 
6,  232 — 242). — A  reviow. 

Chemical  separation  of  the  isotopes  of  hydro¬ 
gen.  L.  H.  Reyerson,  O.  Johnson,  and  C.  Bem- 
mels  (J.  Amer.  Chem.  Soc.,  1939,  61,  1594 — 1595). — 
Separation  of  H2  and  D2  has  been  carried  out  by  the 
action  of  H20  of  various  D2  content  on  CaC2  in  an 
all-glass  apparatus  which  is  described  (cf.  A.,  1936, 
427).  W.  R.  A. 

Improved  universal  buffer.  W.  C.  Johnson 
and  A.  J.  Lindsey  (Analyst,  1939,  64,  490—492), — 
6-008  g.  of  citric  acid,  3*893  g.  of  KH2P04,  1*769  g.  of 
H3BO3,  and  5*266  g.  of  diethylbarbituric  acid  form  a 
solid  mixture  to  be  made  up  to  1  1.  with  H20.  Solu¬ 
tions  of  any  between  2*6  and  12-0  may  be  prepared 
by  titrating  with  0*2N-NaOH  free  from  C03". 

E.  C.  S. 

Preparation  of  potassium  iodide  by  double 
decomposition. — See  B,,  1939,  822. 

Hydrates  of  cupric  oxide.  O.  Binder  (Compt. 
rend.,  1939,  208,  1995—1998;  cf.  A.,  1923,  ii,  321).— 
Differential  thermal  anatysis  of  CuO,H20  gives  no 
indication  of  endothermic  dehydration  reactions 
yielding  other  hydrates,  tho  only  marked  heat  ab¬ 
sorption  occurring  on  decomp.  CuO,H20,  which  is 
stable  in  absence  of  alkali,  is  thus  the  onlv  definite 
hvdrate  (cf.  A.,  1932,  23S  ;  193S,  I,  366). 

A.J.E.W. 

Formation  of  copper  ferrite  at  low  temper¬ 
ature.  H.  Forestier  and  (Mlle.)  J.  Longuet 
(Compt.  rend.,  1939,  208,  1729 — 1730). — Microcryst. 
Fo203,CuO,  possessing  normal  ferromagnetic  proper¬ 
ties,  with  a  Curie  point  at  455°,  is  obtained  by  boding 
the  pptd.  hydroxides  with  H20  for  '—24  hr.  The 
reaction  does  not  occur  in  absence  of  H20,  or  with 
partly  dehydrated  or  crvst,  hydroxides. 

A.J.E.W. 

Trifluoroacetates.  F.  Swarts  (Bull.  Soc.  chim. 
Belg.,  1939,  48,  176— 191;  cf.  A.,  1923,  i,  292).— 
CF3*C02Na  (I)  and  CuS04,5H20  [or  Cu(N03)2], 
followed  by  extraction  with  Et20,  gives  Cu  trijluoro - 
acetate  [(CF3*C02)2Cu]2,  very  hygroscopic  ( dihydrate 
formed  in  moist  air);  evaporation  of  an  aq.  solution 


at  100°  (bath)  gives  insol.  basic  salts  (II).  The  Et20 
extract  of  a  solution  cone,  under  reduced  pressure,  and 
pptd.  with  light  petroleum,  affords  a  ppt.,  which  when 
dried  and  treated  with  H20,  or  extracted  with  dioxan, 
gives  a  residue  of  the  complex ,  (CF3*C02)Cu,3Cu0,H20, 
or  [(CF3*C02)30H]Cu2,  respectively;  the  latter  is 
obtained  also  from  (I)  and  dioxan  (as  residue).  (I) 
and  AgN03  give  CF3*C02Ag  ( loc .  cit,)}  vrhich  with 
CGHG  affords  {GFsCOtAg)2>C  CH  HgQCOo  and 

CIYCO.H  (III),  or  (I)  ancf  HgNOC3,  £vc  3 

(CF^C02)2Hg2.  (III)  and  HgO  give  (CF3’C02)2Hg 
(IV) ;  the  dihydrate  at  105°  gives  (CF3*C02)2Hg,Hg0. 
(IV)  and  hot  CGHG  give  HgPh  trijluoroacetate , 
CF3mC02HgPh}  m.p.  123*7°.  (Ill)  and  T12C03  give 
Tl1  trifluoroacetate,  m.p.  120*5°,  b.p.  J60°/l*5  mm. 
(liquid  phases  with  C6HG  are  examined). 
(CF3*C02)2Ba,3H20  (V)  and  A12(S04)3  [with  some  (III)] 
give  (CF3*C02)2A10H ;  the  neutral  salt  wras  not 
obtained.  (Ill)"  and  PbO  givo  an  impure  Pb  tri¬ 
fluoroacetate.  (V)  and  FeS04  (evaporated  in  H2) 
give  (CF3*C02)Fe  ( trihydrate ).  (Ill)  and  Fe(OH)3 
afford  [CFz*C02)<J,0H)2Fe2]CFr>'C02  (VI),  which  loses 
H20  to  give  CF3*C02[Fe(CF3*C02)G0].  The  orange- 
red  aq.  solution  of  (VI)  is  decolorised  by  adding  (III). 
(Ill),  pure  or  a  cone,  solution,  and  (VI)  give  a  complex 
trifluoroacetate.  Solutions  of  (VI)  are  decomposed 
by  ultra-violet  light  (mechanism  suggested).  Ni 
(+  5H20)  and  nitron  trifluoroacetates  are  recorded. 

A.  T.  P. 

Reactions  of  beryllium  chloride.  Normal  and 
basic  organic  salts  of  beryllium.  G.  B.  Field 
(J.  Amer.  Chem.  Soc.,  1939,  61,  1S17 — 1S20). — A 
mixture  of  500  g.  of  sucrose  and  50  g.  of  BeO  was 
evaporated  until  it  became  a  viscous  syrup.  This 
was  ignited  and  allowed  to  burn  without  further 
heating.  The  residue,  BeO  +  C,  v^as  crushed  and 
placed  in  a  Pyrex  reaction  chamber  embedded  in  an 
electric  furnace.  Preheated  Cl2  (admixed  with  an 
equal  vol.  of  N2)  was  passed  over  the  BeO-C  mixture 
and  reaction  took  place  at  '—550°.  Anhyd.  BeCl2 
passed  over  as  a  smoke.  Anhyd.  BeCl2  reacts,  in 
dry  CGH6,  with  org.  acids  or  acid  anhydrides  to  give 
the  normal  salts,  (RC02)2Be,  if  H20  is  rigorously 
excluded.  Even  traces  ~  of  H20  cause  l^drolysis 
to  the  basic  salt,  (RC02)GBe40,  according  to  the 
equation  4(RC02)2Bo~ -f  H20  =  (RC02)6Be40  + 
2RC02H.  The  following  have  been  prepared  :  normal 
formate,  m.p.  150°  (decomp.),  acetate,  m.p.  294 — 
296°  (decomp.),  propionate,  m.p.  75 — 78°  (decomp.), 
benzoate ,  m.p.  307 — 309°  (decomp.),  and  o-chloro- 
benzoate ,  m.p.  245 — 249°  (decomp.) ;  basic  formate, 
glassy,  acetate,  tetrahedral,  m.p.  283 — 284°,  propion¬ 
ate,  monoclinic  prismatic,  m.p.  133—134°,  butjmte, 
b.p.  225°/25  mm.,  benzoate ,  pinacoidal  triclinic,  m.p. 
317 — 31S°,  and  o -chlorobenzoate,  prisms,  m.p.  255 — 
256°.  W.  R.  A. 

Beryllium  chloride  in  organic  reactions. — See 
A.,  1939,  II,  411. 

Ammoniacal  calcium  phosphide, 
Ca(PH2)2,6NH3,  C.  Legoux  (Compt.  rend.,  1939, 
209,  47—49 :  cf.  A.,  1938,  I,  633). — A  known  vol.  of 
PH3  was  bubbled  into  a  dil.  solution  of  Ca  in  liquid 
NH3  at  — 70°.  A  white  microcryst.  ppt.  (I)  was 
formed  with  liberation  of  H2.  Qual.  and  quant. 
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analysis  of  the  gas  liberated  by  (I)  at  0°  indicates  1 
mol.  of  H2.  (1)  is  therefore  Ca(PH2)2,«,NH3.  Con¬ 
trary  to  the  behaviour  of  the  K,  Na,  and  Li  com¬ 
pounds,  (I)  is  scarcely  sol.  in  liquid  NH3.  It  is  spon¬ 
taneously  inflammable  in  air.  Attacked  by  air-free 
H20  or  by  dil.  HC1  in  vac.  it  gives  off  2  mols.  of  PH3 
(not  spontaneously  inflammable).  It  has  a  dissoci¬ 
ation  pressure  in  liquid  NH3  of  46  mm.  Hg  at  0°.  At 
this  pressure  it  gives  off  4  mols.  of  NH3,  leaving  an 
amorphous  white  powder  (II).  This  is  also  spon¬ 
taneously  inflammable  and  is  attacked  by  excess  of 
dil.  HC1  in  vac.  liberating  2  mols.  of  PII3  with  form¬ 
ation  of  CaCl2  and  NH4C1  (2  mols.).  (I)  is  thus 
Ca(PH2)2,6NH3  and  (II)  Ca(PH2)2,2NH3.  (II),  which 
has  no  appreciable  pressure  at  ordinary  temp.,  de¬ 
composes  above  45°  with  liberation  of  NH3  and  PH3. 

W.  R.  A. 

Water  softening.— See  B.,  1939,  78S. 

Separation  of  liquid  mixtures  in  the  Clusius 
separation  tube.  (Separation  of  zinc  isotopes.) 
H.  Korschixtg  and  K.  Wirtz  (Naturwiss.,  1939,  27, 
367 — 368). — An  improved  apparatus  for  the  separ¬ 
ation  of  liquids  by  the  method  of  Clusius  involving 
thermo- diffusion  is  described.  The  efficiency  of  the 
method  when  applied  to  the  separation  of  various 
types  of  liquid  mixture  is  examined.  The  applic¬ 
ation  of  the  method  to  the  separation  of  a  mixture  of 
50%  CgH14  and  50%  CC14  is  described,  the  difference 
in  concn.  (Aw)  of  CC14  at  the  upper  and  lower  ends  of 
the  tube  being  determined  at  different  times  (£).  At 
first  A n  oc  but  the  curve  rapidly  becomes  flatter, 
although  a  limiting  val.  is  not  reached.  For  a  tube  of 
length  h,  x  =  W/kW,  where  D  is  the  diffusion  const, 
and  x  the  time  required  to  attain  equilibrium.  The 
separation  of  H20-D20  mixtures  is  also  considered. 
The  sedimentation  of  salts  in  aq.  solution  can  also  be 
effectively  carried  out  with  the  apparatus,  and  the 
method  is  applied  to  the  separation  of  64ZnS04, 
66ZnS04,  and  68ZnS04.  Although  the  time  during 
which  the  separation  was  carried  out  was  short,  a 
definite  separation  was  effected  and  confirmed 
spectroscopically.  The  separation  of  heavy  mols. 
from  light  ones  is  shown  to  bo  possible  by  the  partial 

"  Sudan  I  (mol.  wt.  ~350)  from  CC14,  and 
(mol.  wt.  ~1000)  from  H20. 

A.J.M. 

Aluminium  silicofluoride .  A.  A.  Sanfourciie 
and  A.  Krapivixe  (Compt.  rend.,  1939,  208,  2080 — 
2082). — Al2{SiF^s9H20  is  obtained  in  small  yield  by 
treating  aq.  PbSiF6  with  neutral  aq.  Al^SO^ ;  ■  traces 
of  Pb  are  removed  from  the  filtrate  by  H2S  and  the 
solution  is  evaporated  at  room  temp.,  any  pptd. 
Si02  being  removed.  (I)  forms  hexagonal  prisms 
which  twin  readily  and  resemble  cryst.  Na2SiF6 ; 
3H20  are  lost  at  >300°,  and  decomp,  commences  at 
500°.  Aq.  (I)  is  acid,  and  decomposes  when  heated 
or  neutralised.  A.  J.  E.  W. 

Action  of  water  vapour  on  amalgamated 
aluminium.  M.  Bltjmenthal  (Bull.  Acad.  Polon¬ 
aise,  1938,  A,  466 — 477). — The  surface  of  an  amalgam¬ 
ated  A1  sheet  is  not  homogeneous  and  the  reaction  with 
water  vapour  takes  place  on  active  centres.  The 
activity  of  the  centres  depends  on  the  structure  and 
composition,  of  the  solid  phase.  The  product  is 
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(A1203,3H20),(«-  —  3)H20.  If  n  is  <3  the  centres 
become  passive  and  the  reaction  can  bo  completely 
arrested.  Below  75°  the  temp,  coeff.  is  negative 
owing  to  the  slow  adsorption  of  H20  vapour.  At 
temp.  >75°,  however,  the  mean  energy  of  the  active 
centres  increases  and  the  temp,  coeff.  bocomos  positive. 

W.  R.  A. 

Bi-  and  quadri-valent  compounds  of  the  rare 
earths.  IX.  Ytterbous  [selenide  and  telluride], 
H.  Senff  and  W.  Klexgvi  (Z.  anorg.  Chem.,  1939, 
242,  92 — 96).— F611  telluride,  YbTe,  and  selenide , 
YbSe,  have  been  obtained  by  heating  YbCl2  with 
excess  of  Te  or  So  in  a  stream  of  H2.  They  are  black 
powders,  which  are  slowly  oxidised  by  moist  air. 
They  have  the  NaCl  structure,  with  a  6*340  a.  for 
YbTe  and  5*867  a.  for  YbSe.  The  radius  of  the 
Yb**  ion  is  therefore  ~  that  of  the  Ca’*  ion.  Attempts 
to  obtain  Sm11  telluride  by  the  same  method  gave 
products  containing  only  ~25%  of  Sm11.  F.  J.  G. 

Cobalticyanides  of  the  rare  earths  ;  prepar¬ 
ation  and  magnetic  properties.  T.  Karaxtassis, 
C.  Vassiliadis,  and  N.  Perakis  (Compt.  rend.,  1939, 
208,  1720 — 1 721) . — il/III[C,o( ON) 6]  (M  =  La,  Ce,  Pr, 
Nd,  Sm,  Yb,  or  Yt)  is  pptd.  on  adding  K3[Co(CN)0] 
or  the  acid  to  aq.  MC13  or  M(N03)3.  Solubilities  in 
H20  and  0*lx-HCl  at  18°  are  given,  and  vals.  of  x 
and  xa  at  79 — 295°  K.  are  recorded.  The  Curie  points 
are:  M  =  Ce,  —  5S°;  Pr,  —62°;  Nd,  —59°.  The 
at.  moments  are  11*8,  16*0,  and  17*5  Weiss  mag¬ 
netons,  respectively.  A.  J.  E.  W. 

Preparation  of  cyanogen  iodide.  H.  T.  Comas- 
tri  (Anal.  Asoc.  Quim.  Argentina,  1939,  27,  45 — 47). — 
I  with  aq.  KCN  gives  an  86%  yield  of  CNI,  m.p.  149° 
(sealed  tube).  F.  R.  G. 

Reaction  of  carbonic  acid  with  the  zeolite  in 
a  water  softener. — See  B.,  1939,  788. 

Action  of  sulphides  on  very  dilute  solutions 
of  permanganate.  E.  Moxtigxie  (Bull.  Soc.  chim., 
1939,  [v],  6,  1191— 1195).— Pptd.  PbS,  HgS,  Bi2S3, 
SnS2,  CdS,  CoS,  CuS,  ZnS,  and  U02S  all  react  rapidly 
with  dil.  aq.  KMn04,  yielding  the  oxide  of  the  metal, 
K^S04,  and  hydrated  Mn02.  The  reaction  is  acceler¬ 
ated  by  agitation  and  by  addition  of  small  amounts  of 
acid.  Only  slow  decolorisation  of  the  KMn04  is 
produced  by  As  sulphides  formed  by  the  wet  method 
and  by  SnS2  formed  by  fusion  of  Sn  with  S.  No 
reaction  is  observed  with  FeS,  ZnS,  Sb2S3,  or  HgS 
formed  by  the  dry  method  or  with  MnS,  SnS,  Ag2S, 
WS3,  and  MoS3  produced  by  pptn.  J.  W.  S. 

Action  of  liquid  ammonia  solutions  of  sodium, 
potassium,  and  potassium  amide  on  bismuth 
oxyiodide.  G.  W.  Watt  and  W.  C.  Ferxelius  (J. 
Amer.  Chem.  Soc.,  1939,  61,  1692 — 1694). — Liquid 
NH3  solutions  of  Na  and  K  at  room  temp,  reduce 
BiOI  according  to  BiOI  +  3M  +  HH3  ->  Bi  -j-  MI  + 
MOH  +  MNH2  (M  =  Na,  K).  Excess  of  M  causes 
the  formation  of  bismuthides.  KNH^  reacts  thus  : 
BiOI  +  KNH2  BiONIL, .  +  KL  '  W.  R.  A. 

Thermal,  method  for  the  separation  of  iso¬ 
topes.  A.  Bramrey  and  A.  K.  Brewer  (J.  Chem. 
Physics,  1939,  7,  553 — 554). — Separation  chambers  of 
concentric  glass  tube  design  1  m.  and  3  m.  long  were 
used  to  study  the  isotope  separation  of  a  50%  NH3- 
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CH4  mixture  at  25  cm.  pressure.  The  change  in  the 
separation  factor  (/)  (the  ratio  of  the  initial  to  final 
concn.)  for  a  definite  time  is  independent  of  the 
height  of  the  tube  if  separation  is  <90%  of  the  final 
equilibrium  concn.  The  final  equilibrium  val.  of  / 
is  oc  tho  height  of  the  tubes.  For  the  3-m.  tube  the 
variation  in  separation  at  different  heights  indicates 
that  the  ratio  of  concns.  of  the  two  components  is 
const,  for  several  cm.  from  the  bottom  but  that  for 
greater  distances  /  alters  considerably.  The  mass 
speed  is  independent  of  tube  length.  /  is  not  changed 
by  withdrawing  8  c.c.  (at  n.t.p.)  of  gas  per  hr.  For  the 
1-m.  and  3-m.  tubes  /  is  1*3  and  2*0  respectively. 
Addition  of  an  inert  gas  of  the  same  mass  to  give 
initially  a  50%  (mass)  mixture  leads  to  increased 
efficiency  of  separation  of  a  component  of  low  concn. 
In  the  NH3-CH4  mixture  13CH4  has  the  same  val.  of 
/  as  14NH3.  W.  R.  A. 

Vanadium  selenides.  E.  Hoschek  and  W. 
Klemm  (Z.  anorg.  Chem.,  1939,  242,  49 — 62). — By 
heating  V203  in  a  stream  of  H2  containing  H2Se, 
followed  by  further  heat-treatment  in  a  vac.  or  with 
excess  of  Se,  V  selenides  ranging  in  composition  from 
VSe  to  VSe197  have  been  obtained,  and  their  crystal 
structures  and  magnetic  properties  studied.  They 
are  stable  in  air,  and  resistant  to  acids  except  to  HN03, 
which  attacks  them  violently.  In  vac.  at  1000°  they 
lose  Se  until  the  composition  VSe  is  attained.  There 
are  three  phases  :  preps,  from  VSe  to  VSe^^  belong 
to  the  a-phase,  of  NiAs  type ;  those  from  VSer25  to 
VSej.gQ  to  the  (3 -phase,  winch  has  a  related  but  less 
symmetrical  structure;  and  those  from  VSe1.62  to 
VSer97  to  the  y-phase,  of  Cdl2  type.  The  lattice 
consts.  range  from  a  3*58,  c  5*98  a.  for  VSero4  to 
a  3*35,  c  6*12  a.  for  VSer97.  The  transition  from  the 
NiAs  to  the  Cdl2  structure,  usually  through  an  inter¬ 
mediate  structure  of  lowrer  symmetry,  is  of  general 
occurrence  among  analogous  compounds,  and  can  be 
interpreted  by  reference  to  structure  diagrams.  The 
NaAs  structure  can  be  derived  from  the  Cdl2  structure 
by  insertion  of  an  additional  plane  of  metallic  ions; 
when  this  process  has  not  gone  too  far  the  structure  is 
still  essentially  a  Cdl2  structure,  then,  at  a  certain  stage 
of  completion  of  the  additional  plane,  a  structure  of 
lowrer  symmetry  results,  and  finally  the  NiAs  structure 
is  obtained  as  the  additional  plane  approaches  com¬ 
pletion.  This  view  is  supported  by  consideration  of 
the  course  of  the  lattice  consts.,  and  of  the  vals.  for 
pj5  vilich  ranges  from  5*94  for  VSero4  to  5*79  for 
VSer97.  The  mol.  vols.  correspond  with  at.  binding. 
The  preps,  are  all  paramagnetic  ;  ferromagnetism  does 
not  occur,  and  x  has  a  sharp  max.  at  the  composition 
V2Se3  but  is  ahvays  the  theory  for  ionic  binding. 
Attempts  to  prepare  V  tellurides  by  analogous  methods 
gave  impure  products  having  V  :  Te  ~  1  :  1,  resembl¬ 
ing  the  selenides  in  appearance  and  properties,  but 
having  the  Te  rather  loosely  bound.  The  findings  of 
Biltz  and  Kocher  (A.,  1939,  I,  427)  for  the  lower  V 
sulphides  are  confirmed,  apart  from  minor  divergences 
in  the  vals.  for  p  and  the  lattice  consts.  The  phase 
relationships  are  analogous  to  those  for  the  selenides. 

F.  J.  G. 

Preparation  of  pure  gases  and  of  pentane  for 
cryostats.  N.  S.  Rudexko  (J.  Phys.  Chem.  Russ., 


1938,  12,  668 — 676). — The  prep,  of  pure  02  from 

KMn04,  N2  from  NH4N02,  CO  from  HC02H  +  H2S04, 
C2H4  from  C2H4Br2  +  Zn,  and  of  CH4  from  NaOAc 
and  NaOH  is  described.  C5H12  can  be  purified  by 
repeated  freezing  out.  J.  J.  B. 

Reactions  between  solids.  II.  F.  Tara  d  oire 
(Bull.  Soc.  chim.,  1939,  [v],  6,  1249—1252;  cf.  A., 

1939,  I,  381). — Attempts  to  inhibit  the  reactions 

between  S  and  Ag,  I  and  Hg,  and  S  and  Hg  by  the 
removal  of  Ho0  have  been  unsuccessful  (cf.  A.,  1931, 
692).  ~  J.  W.  S. 

Action  of  sulphuryl  chloride  on  metals.  V.  K. 
Perschke  and  C.  L.  Tzeitlin  (J.  Appl.  Chem.  Russ., 
1939,  12,  182 — 187). — Anhyd.  S02C12  strongly  cor¬ 
rodes  Cu  and  brass,  and  slightly  corrodes  Cr  steel,  Fe, 
cast  Fe,  Pb,  Zn,  and  Al-  and  Ni-bronze;  it  has  no 
action  on  Al,  Mg,  and  Ni.  In  presence  of  H20  Pb  is 
only  slightly  corroded  by  S02C4,  and  Zn,  Al~  and  Fe 
alloys  considerably  so.  R.  T. 

Hydrates  of  neutral  sodium  tellurate.  F. 
Fotjasson  (Compt.  rend.,  1939,  208,  2077 — 2080; 
cf.  A.,  1918,  ii,  194). — Conductometric  titration  of 
telluric  acid  with  NaOH  and  analysis  of  the  pptd. 
tellurates  show-s  that  the  initial  pptd.  product  is 
Na2Te04,4H20  (I),  which  is  stable  in  presence  of  acid, 
but  is  converted  into  Na2H4Te06  by  excess  of  NaOH. 
(I)  is  a  metatellurate,  metatelluric  acid  being  un¬ 
stable  in  alkaline  solution  (cf.  A.,  1936,  810). 

A.  J.  E.  W. 

Potentiometric  control  of  conversion  of  chrom¬ 
ates  into  dichromates.  L.  E.  Sabinina  and  A.  K. 
Moralev  (J.  Appl.  Chem.  Russ.,  1939,  12,  301 — 
308). — The  of  0*07M-K2Cr207  is  4*18  (glass  elec¬ 

trode).  Conversion  of  K2Cr04  into  K2Cr207  (by 
addition  of  H2S04)  has  been  followed  potentiometric  - 
ally  (indicator  electrode  Pb-Pb02  in  aq.  K2Cr207  at 
4*18,  against  a  similar  electrode  in  the  test  solution). 

R.  T. 

Production  of  molybdenum.  R.  Lautie  (Bull. 
Soc.  chim.,  1939,  [v],  6,  1236 — 1238).— Mo03is  heated 
with  H2S  or  S  to  yield  MoS2,  winch  is  mixed  with 
Ca  and  heated  slowly  in  a  vac.  or  in  an  inert  atm. 
until  reaction  occurs.  After  cooling,  the  product  is 
washed  with  EtOH  and  with  H20  (acidified  if  neces¬ 
sary  with  HC1)  to  remove  CaS  and  the  excess  of  Ca. 
The  fine  insol.  residue  contains  >99*6%  of  Mo.  The 
same  method  can  be  used  for  the  prep,  of  pure  Cr,  W, 
and  V.  J.  W.  S. 

Ammonio-mannito-dimolybdic  complexes . 
Determination  of  the  constitution  of  the  com¬ 
plex  ion  by  conductometric  titration.  (Mme.)  Z. 
Soubarew-Chatelaix  (Compt.  rend.,  1939,  208, 
1652 — 1654). — The  complex  formed  from  equimol. 
proportions  of  NH4HMo207  and  mannitol  (1)  in  aq. 
solution  has  the  constitution  H[HMo207,NH3,(I)]  (II), 
and  gives  the  same  X-ray  diagram  as  Tanret’s  salt 
(A.,  1921,  i,  544).  Conductometric  titration  shows 
that  addition  of  1  mol.  of  NaOH  to  (H)  gives  the 
strongly-hydrolysed  Na  salt,  winch  is  slowly  decom¬ 
posed  by  further  quantities  of  NaOH  into  (I), 
Na2Mo04,  and  NaNH4Mo04;  the  latter  gives 
Na2Mo04  and  NH3  w  ith  excess  of  NaOH.  Neutralis- 
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ation  of  (II)  with  aq.  NH3  yields  the  NH4  salt,  which 
undergoes  similar  changes  on  addition  of  NaOH. 

A.  J.  E.  W. 

Preparation  and  identification  of  three  alkali 
molybdotellurates.  S.  R.  Wood  and  A.  Carlson 
(J.  Amer.  Chem.  Soc.,  1939,  61,  1810 — 1812). — The 
crystals  obtained  by  evaporating  a  solution  contain¬ 
ing  O  OOm-MOH  (M  =  Na,  Rb,  Cs),  O-OlM-telluric  acid, 
and  0*06m-MoO3  are  colourless,  hexagonal  rhombo- 
hedra  and  are  highly  efflorescent.  They  correspond 
with  the  general  formula  3M02)Te03,6Mo03,nHo0  [n 
for  Cs  =  7,  for  Rb  =  6,  for  Na  =  22).  W.  R/A. 

Xanthates  of  metals  of  group  VI. — See  A.,  1939, 
II,  404. 

Precipitation  and  other  reactions  in  liquid 
hydrogen  fluoride.  H.  Fredenhagen  (Z.  anorg. 
Chem.,  1939,  242,  23—32;  cf.  A.,  1930,  421).— 
Certain  anions  besides  F'  can  exist  in  liquid  HF,-and 
pptn.  reactions  can  therefore  be  observed.  HC1, 
HBr,  and  HI  have  only  a  very  slight  solubility  in 
liquid  HF,  but  the  presence  of  a  low  concn.  of  their 
ions  can  be  shown  by  bubbling  them  through  liquid 
HF  containing  Ag*,  when  Ag  halide  is  slow7ly  pptd. 
By  treatment  of  chlorides  at  —10°  with  liquid  HF, 
supersaturated  solutions  of  HC1  are  obtained ;  these 
persist  for  some  time,  and  give  instantaneous  pptn. 
with  Ag*.  Alkali  and  alkaline- earth  perchlorates  are 
sol.  in  HF,  and  from  the  solutions  AgT104  and  T1C104 
can  be  pptd.  Vais.'  of  A  and  of  the  b.p.  elevation  for 
solutions  of  KC104  in  HF  are  in  accordance  with 
simple  ionic  dissociation.  The  solubility  is  9-6  g.  per 
100  g.  of  solution.  Solutions  of  H2S04  or  Na2S04  in 
liquid  HF  contain  a  small  equilibrium  concn.  of  S04", 
and  excess  of  Ag’  ppts.  Ag2S04.  Chlorates,  bromates, 
iodates,  permanganates,  chromates,  Ba02,  nitrites, 
and  -  carbonates  are  all  decomposed  by  liquid  HF  ; 
persulphates  dissolve  quietly,  but  addition  of  T1N03 
or  KN03  causes  decomp,  with  evolution  of  02,  whilst 
with  AgNOo  a  ppt.  of  Ag2S04  is  also  formed. 

F.  J.  G. 

Action  of  fuming  nitric  acid  on  iodine.  R.  K. 
Bahl  and  S.  Singh  (J.  Indian  Chem.  Soc.,  1939,  16, 
247 — 248). — When  fuming  HN03  reacts  wTith  I,  I204 
is  first  formed  and  is  converted  into  I205  by  H20. 
In  the  complete  absence  of  H20,  I204  is  obtained  by 
removal  of  N  oxides  from  the  pptd.  I205. 

W.  R.  A. 

Molecular  compound  of  ferric  chloride  ex¬ 
tracted  by  ether  from  hydrochloric  acid  solu¬ 
tion.  S.  Kato  and  R.  Ishii  (Sci.  Papers  Inst.  Phys. 
Chem.  Res.  Tokyo,  1939,  36,  82 — 96). — FeCl3  can  be 
extracted  by  Et20  from  a  solution  in  7n-HC1  but  not 
from  solutions  in  4n-  and  10n-HC1.  Absorption 
spectra  of  the  Et20  solution  and  of  HC1  solutions  of 
various  N.  between  1  and  12  have  been  investigated. 
In  12n-HC1  the  spectrum  of  FeCl3  is  very  similar  to 
that  in  Et20.  Spectroscopic  evidence  indicates  that 
a  mol.  compound,  FeCl3,HCl,3H20,  is  present  in  the 
Et20  solution.  By  chemical  methods,  gradual  de¬ 
crease  in  w7t.  of  Et20  extract  by  slow  evaporation,  and 
investigation  of  the  composition  of  residual  solutions 
at  various  stages  of  evaporation,  the  formula, 
2FeCl3,2HCl,9IL>0,15Et20,  is  derived  for  the  com¬ 
pound.  W.  R.  A. 

X  K  (A.,  I.) 


cis-£mn.s-Isomerism  in  octahedral  groups. 
H.  M.  Powell  (J.C.S.,  1939,  1106 — 1108). — Theo¬ 
retical.  The  proportion  in  wrhich  cis -  and  trans- 
isomeric  groups  of  formulae  MAJBiV  MAZBZ>  and 
MA^B2  may,  with  certain  restrictions  as  to  the  nature 
of  A  and  B}  be  expected  to  form  in  the  same  reaction 
from  ikL4G,  MAhB,  cis -  and  trans~MA^B2,  and  cis- 
and  irans-MAzBz  are  discussed  on  a  geometrical 
basis.  Data  for  alkylated  ferro-  and  cobalti- cyanides 
are  in  general  agreement  with  the  hypothesis." 

C.  R.  H. 

Quantitative  spectrochemical  analysis  of  mix¬ 
tures  of  gases.  R.  A.  Wolfe  and  0.  S.  Duffen- 
dack  (Proc.  Sixth  Conf.  Spectros.,  1938,  66 — 70). — 
Difficulties  encountered  in  the  quant,  spectrochemical 
analysis  of  mixtures  of  gases,  and  methods  of  over¬ 
coming  them,  are  discussed.  The  effect  of  clean-up 
of  gases  in  discharge  tubes  is  described.  It  varies 
with  the  type  of  discharge  and  the  electrode  voltage. 
The  best  type  of  discharge  is  a  glow7  or  electrodeless 
discharge.  Intensities  of  lines  of  some  elements  vary 
with  the  amounts  of  other  gases  present.  This 
difficulty  is  particularly  marked  w7here  an  inert  gas  is 
present.  Interferences  of  this  type  can  be  overcome 
by  using  He  in  excess  as  the  carrier  of  the  discharge, 
and  by  the  use  of  a  small  addition  of  A  as  the  internal 
control.  The  technique  of  the  method,  wdiich  has 
been  used  to  determine  H2,  02,  N2,  CO,  and  C02,  is 
described.  A.  J.  M. 

Influence  of  impurities  on  line  strength  in 
quantitative  analysis.  W.  R.  Brode  and  R.  W. 
Silverthorn  (Proc.  Sixth  Conf.  Spectros.,  1938,  60 — 
65). — A  review7  of  the  literature  concerning  the  effect 
of  impurities  on  line  intensities  show7s  considerable 
discrepancies  in  the  magnitude  of  the  effect.  The 
line  intensities  in  the  case  of  mixtures  of  Cd  and  Zn 
wrere  determined,  using  the  homologous  pairs  of 
3252*5  a.  (Cd)  and  3345*0  a.  (Zn),  with  Na,  K,  Pb, 
Mg,  Cu,  and  Bi  as  impurities.  In  the  concn.  used 
only  Cu  and  Bi  had  an  appreciable  effect  on  the 
relative  intensity  of  the  Cd-Zn  lines,  their  effects 
being  in  opposite  directions.  The  effect  of  impurities 
on  line  intensities  seems  to  be  limited  to  certain 
concn.  ranges,  and  may  be  either  positive  or  negative. 
For  complete  quant,  analysis  working  curves  should  be 
prepared  wfith  various  quantities  of  the  impurities. 

A.  J.  M. 

Applications  of  the  spectrograph  to  criminal 
investigation.  C.  W.  Rankin  (Proc.  Sixth  Conf. 
Spectros.,  1938,  6 — 9).— Examples  of  the  use  of  the 
spectrograph  in  criminal  investigation  are  given, 
and  experiments  to  determine  the  elements  present 
on  cloth  through  which  a  bullet  has  been  fired,  and  the 
variation  of  their  line  density  with  distance,  are 
described.  Although  it  is  possible  to  trace  the  ele¬ 
ments  present  in  the  bullet  and  powrder,  it  is  not 
possible  to  deduce  from  the  spectrogram  the  distance 
from  wdiich  the  shot  was  fired.  The  use  of  the  spectro¬ 
graph  in  the  detection  of  sulphhsemoglobinaemia  is 
also  described.  A.  J.  M. 

Spectrograph  as  an  aid  in  criminal  investig¬ 
ation.  J.  T.  Walker  (Proc.  Sixth  Conf.  Spectros., 
1938,  1 — 5). — Examples  of  the  use  of  the  spectro¬ 
graph  in  criminal  investigation  are  given.  In  particu- 
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lar  its  use  in  the  identification  of  paints  and  poisons  is 
dealt  with,  and  experiments  on  tho  spectrographic 
identification  of  elements  in  bullet-holes  in  cloth  are 
described.  A.  J.  M. 

Identifying  minerals  with  the  aid  of  the 
spectrograph.  G.  I.  Lee  and  T.  A.  Wright  (Proc. 
Sixth  Conf.  Spectros.,  1938,  38—45). — Putnam’s 
chart  of  minerals  is  discussed,  and  a  modification  of  it 
embodying  results  of  spectrographic  observations  is 
put  forward.  The  purity  of  minerals  is  discussed, 
and  tho  use  of  the  spectrograph  in  determinative 
mineralogy  is  described.  The  use  of  the  instrument 
in  the  discovery  of  new  sources  of  minerals  is  also 
considered.  A.  J.  M. 

.  Analysis  of  materials  by  fluorescent  methods. 
W.  E.  Albertson  (Proc.  Sixth  Conf.  Spectros.,  1938, 
48 — 50). — Examples  of  the  application  of  fluorescence 
analysis  are  given.  A.  J.  M. 

2>-Nitrophenylacetonitrile  as  an  indicator.  L. 
Spitzer  (Annali  Chim.  Appl.,  1939,  29,  219—220). — 
In  dil.  aq.  solution,  a  yellow  to  orange-red  colour 
change  occurs  at  pn  11  '4—1 2*9.  F.  0.  H. 

Report  of  the  American  Oil  Chemists’  Society 
Committee  on  Indicators  (Oil  &  Soap,  1939,  16, 
132;  cf.  A.,  1939,  I,  533). — A  0025%  solution 
(0*1%  for  very  dark  oils)  of  Grubler’s  alcohol-sol. 
aniline-blue  (cf.  A.,  1938,  I,  533)  in  Pr^OH  is  recom¬ 
mended  as  an  alternative  indicator  solution  for  the 
determination  of  free  fatty  acid  in  all  crude  cotton¬ 
seed  oils,  the  addition  of  10  c.c.  of  light  petroleum  to 
the  oil  sample  as  and  where  stipulated  in  the  standard 
methods  being  retained.  The  indicator  solution 
requires  very  little  base  for  neutralisation,  is  very 
little  affected  by  atm.  C02,  and  gives  a  clear,  sharp 
end-point.  Pr^OH  does  not  appear  to  hydrotyse 
highly  acid  oils  and  is  recommended  as  a  substitute 
for  the  “  Formula-30  ”  alcohol  specified  in  the 
standard  methods.  E.  L. 

Control  of  pYl  in  peroxide  solutions.  J.  S. 
Reichert  and  H.  G.  Hull  (Ind.  Eng.  Chem.  [Anal.], 
1939,  11,  311 — 314). — The  glass  electrode  is  suitable 
for  the  determination  of  the  pn  of  peroxide  solutions, 
but  corrections  are  necessary  in  solutions  of  high  pH 
and  high  [Na*].  A  comparison  of  colorimetric  and 
potentiometric  pn  methods  for  H202  solutions  of 
0 — 200  vols.”  is  given.  Data  showing  the  relation¬ 
ship  between  pn  and  normality  for  these  solutions  are 
also  recorded.  In  H202  solutions  containing  H2S04 
the  H’  activity  increases  with  the  [H202]. 

L.  S.  T. 

Volumetric  microchemistry .  I.  Neutralis¬ 
ations  and  acidimetry.  0.  Ishizaka  (J.  Pharm. 
Soc.  Japan.,  1939,  69,  16 — 17). — A  mathematical 
treatment  of  the  errors  involved  by  the  direct  use  of 
the  factors  of  solutions  of  alkali  hydroxide.  H.  W. 

Determination  of  hydrogen  in  gases. — See  B., 
1939,  797. 

Determination  of  hydrogen  peroxide  and  per¬ 
sulphate  in  the  same  solution.  J.  H.  van  der 
Meulen  (Rec.  trav.  chim.,  1939,  58,  .553 — 558). — 
The  S208"  is  determined  by  means  of  FeS04  and 
KMn04  after  destruction  of  the  H202  with  a  trace  of 


Os04,  and  the  total  concn.  of  oxidising  agents 
determined  in  another  portion.  F.  J.  G. 

Colour  tests  for  chlorine,  ozone,  and  hypo¬ 
chlorites  with  methane  base.  A.  T.  Masterman 
(Analyst,  1939,  64,  492 — 499). — Addition  of  03  to 
aq.  “  methane  base  ”  [CH2(C6H4*NMe2-£>)2]  (I)  gives 
a  sequence  of  characteristic  colours  :  violet,  ame¬ 
thyst,  rose,  and  ruby-red ;  that  of  Cl2  :  blue,  grass- 
green,  olive-green,  orange,  and  yellow  with  final 
complete  bleaching.  Aq.  0C1'  gives  the  Cl2  sequence. 
By  concentrating  (I)  in  EtOH  solution,  however,  the 
03  sequence  may  be  obtained.  Hypochlorites  pre¬ 
pared  electrolytically  give  reactions  which  suggest 
that  03  is  also  present.  E.  C.  S. 

Volumetric  oxidation  of  iodide  to  iodate  by 
sodium  chlorite.  L.  F.  Yntema  and  T.  Fleming 
(Ind.  Eng.  Chem.  [Anal.],  1939,  11,  375—377).— 
Aq.  NaC102  can  be  used  for  the  volumetric  determin¬ 
ation  of  I'  in  solutions  buffered  to  p>K  5*3 — 5*7  with 
acetates  or  phosphates,  but  less  satisfactorily  so  with 
Zn  salts.  The  reaction  involved  is  3HC102  +  21'  = 
2I03'  +  3C1'  +  3H\  N03'  and  SO/'  do  not  interfere, 
but  Cl'  retards  the  reaction  and  Br'  must  be  absent. 
0*04 — 0*07  g.  of  iodide  is  dissolved  in  cold  air-free  H20. 
1  ml.  of  2m-AcOH,  9  ml.  of  2M-NaOAc,  and  starch 
solution  are  added,  and  the  whole  is  titrated  with  0  J — 
0*2N-NaC102  until  discharge  of  the  blue  colour 
indicates  conversion  of  I'  into  I03'.  A  slight  excess  of 
chlorite  is  added  and  back-titrated  with  0*02m-KI 
to  a  permanent  amber  colour.  L.  S.  T. 

Colorimetric  determination  of  fluorine  with 
ferron.  J.  J.  Fahey  (Ind.  Eng.  Chem.  [Anal.], 
1939,  11,  362 — 363). — The  yellowish  hue  produced  by 
the  action  of  F'  in  the  unknowm  solution  on  the  green 
colour  of  the  ferron-Fe  reagent  (0*lN-FeCl3  in  2n-HC1 
+  aq.  7-iodo-8-hydroxyquinoline-5-sulphonic  acid) 
is  matched  in  a  comparison  solution  by  addition  of  a 
standard  solution  of  NaF.  Details  for  the  determin¬ 
ation  of  F  in  rocks,  winch  are  fused  with  Na2C03  and 
treated  with  ZnCl2  and  ZnO  +  (NH4)2C03  +  aq.  NH3, 
are  given,  and  test  data  on  synthetic  samples  are 
recorded.  A  difference  in  colour  corresponding  with 
a  difference  in  [F'J  of  0*05  mg.  is  detectable  with  rocks, 
and  one  of  0*025  mg.  with  natural  waters.  The 
method  is  applicable  to  rocks  and  minerals  containing 
>10%  of  F,  and  to  waters  containing  <1  p.p.m. 
Results  obtained  on  wraters  by  this  method  are  com¬ 
pared  with  those  given  by  the  ferrithiocyanate 
method  (A.,  1933,  41,  921).  L.  S.  T. 

Determination  of  dissolved  oxygen  in  aqueous 
solutions. — See  B.,  1939,  788. 

Determination  of  organic  sulphur  in  gas  mix¬ 
tures. — See  B.,  1939,  797. 

Potentiometric  determination  of  selenious  acid 
with  silver  ion.  R.  Repan-Tilici  (Z.  anal.  Chem., 
1939, 116,  431 — 433). — The  solution  containing  Se03" 
is  neutralised  (pK  8 — 9)  with  0*05M-NaHC03  and 
titrated  potentiometrically  with  0*1  or  0*05M-AgN03, 
with  vigorous  stirring.  The  method  is  preferred  to 
that  described  previously  (A.,  1939,  I,  96).  Data 
for  the  titration  of  0*001 — 0*0025M-Na2Se03  are 
recorded.  L.  S.  T. 
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Selenium  catalyst  in  the  Kjeldahl  digestion  of 
leather. — See  B.,  1939,  S67. 

Rapid  method  of  determining  [protein- ]nitro- 
gen. — Sec  B.,  1939,  877. 

Determination  of  nitrogen  oxides  in  [coal] 
gas. — See  B.,  1939,  797. 

Spectrographic  determination  of  arsenic  in 
copper. — See  B.,  1939,  840. 

Colorimetric  micro-determination  of  boron. 
J.  A.  Naftel  (Ind.  Eng.  Chem.  [Anal.],  1939,  11, 
407 — 409). — An  aliquot  portion  of  soil  or  plant  ash 
extract  containing  0*5 — 8-0  ptg.  of  B  is  made  alkaline 
with  0*lN-Ca(OH)2,  evaporated  to  dryness,  and  then 
cooled  to  room  temp.  A  solution  of  H2C204  +  HC1 
is  added,  followed  by  either  curcumin  or  turmeric 
in  95%  EtOH.  The  mixture  is  evaporated  to 
dryness  at  55 ± 3°  and  heated  at  this  temp,  for  30 
min.,  in  order  to  complete  the  colour  reaction  between 
the  H3BO3  and  curcumin  or  turmeric.  The  residue 
is  extracted  with  95%  EtOH,  filtered  or  centrifuged, 
and  compared  with  standard  solutions  treated  simi¬ 
larly.  Interference  from  other  ions  normally  present 
in  soil  extracts  is  negligible.  The  comparison  is 
best  effected  in  a  photo-electric  colorimeter.  Kavalier 
Bohemian  glass  is  a  satisfactory  B-free  glass.  Test 
data  showing  the  effects  of  variations  in  conditions 
on  the  intensity  of  the  developed  colour  are  recorded. 

L.  S.  T. 

Photometric  method  for  the  determination  of 
carbon  dioxide.  R.  J.  Winzler  and  J.  P.  Baum- 
berger  (Ind.  Eng.  Chem.  [Anal.],  1939,  11,  371 — 
375). — [C02]  is  measured  continuously  by  deter¬ 
mining  the  changes  in  light  transmission  of  a  solution 
of  Me- red  through  which  the  gas  is  passed.  A 
method  of  making  gas  mixtures  of  known  composition 
is  described.  A  method  of  calculating  the  reliability 
of  photometric  measurements  is  developed  and  applied 
to  the  case  of  C02.  L.  S.  T. 

Warder’s  method  for  the  titration  of  carbon¬ 
ates.  A.  A.  Benedetti-Pichler,  M.  Cefola,  and 
B.  Waldman  (Ind.  Eng.  Chem.  [Anal.],  1939,  11, 
327—332). — A  crit.  survey  of  the  method  shows  that 
titration  of  C03"  to  HC03'  must  be  carried  out  in  a 
closed  system  to  avoid  loss  or  gain  of  C02.  A  pro¬ 
cedure  of  suitable  accuracy  has  been  tested  on  a 
C03"-HC03'  solution.  In  the  application  of  Warder’s 
method  to  the  determination  of  OH',  C03",  and 
HC03'  in  presence  of  each  other  the  precision  becomes 
poor  when  the  mass  of  the  constituent  determined 
is  <0*1  of  the  mass  of  the  major  component.  The 
method  is  inapplicable  to  the  determination  of  traces 
of  hydroxide  in  carbonate,  of  traces  of  carbonate  in 
H  carbonate,  and  vice  versa.  L.  S.  T. 

Gas-volume  determination  of  carbonate  in 
calcareous  materials. — See  B.,  1939,  823. 

[Alkalis  in]  silicate  analysis.  Buttner  (Keram. 
Runds.,  1939,  47,  101 — 102). — The  Lawrence  Smith 
method  and  its  modifications  ( e.g .,  use  of  CaCl2  in 
place  of  NH4C1)  are  excellent  when  correctly  carried 
out,  but  care  must  be  taken  to  avoid  volatilising  the 
alkali  chlorides  by  overheating.  Use  of  Ba  com¬ 
pounds  in  place  of  Ca.did  not  lower  the  reaction  temp. 


sufficiently  to  overcome  this.  If  the  material  is  too 
coarse  or  is  insufficiently  strongly  heated,  attack  is 
incomplete.  This  method  is  preferable  in  the  presence 
of  MgO,  B203,  and  P205,  but  otherwise  the  Berzelius 
(HF)  method  is  safer  and  quicker.  G.  H.  C. 

Use  of  flame  in  spectrum  analysis.  S.  L. 
Mandelstam  (Compt.  rend.  Acad.  Sci.  U.R.S.S., 
1939,  22,  403 — 406). — Calculations  of  the  effect  of 
relatively  large  amounts  of  Na  salts  and  KC1  on  the 
intensity  of  the  Rb  lines  given  by  0*001%  aq.  RbCl 
(A.,  1939,  I,  227)  are  recorded  and  discussed. 

L.  S.  T. 

Identification  of  silver.  F.  A.  van  Atta  (J. 
Chem.  Educ.,  1939, 16,  164). — Reduction  to  Ag  of  the 
ammoniacal  solution  of  AgCl  by  means  of  CH20  in 
presence  of  KOH  is  preferred  to  acidification  by  HN03 
in  which  re-pptn.  of  AgCl  is  erratic.  In  the  absence 
of  large  amounts  of  Hg‘,  Ag*  can  be  detected  at  a 
concn.  of  0-5  mg.  per  1.  L.  S,  T. 

Qualitative  mineral  analysis.  G.  Emschwiller 
and  G.  Charlot  (Ann.  Cliim.  Analyt.,  1939,  [iii], 
21,  176 — 180). — A  method  of  qual.  analysis  which 
combines  the  classical  method  of  separating  metals 
into  groups  with  sp.  tests,  particularly  with  org. 
reagents,  is  suggested.  J.  W.  S. 

Quantitative  precipitations  at  extreme  con¬ 
centrations.  VI.  V.  Njegovan  and  V.  Marjano- 
vi6  (Z.  anal.  Chem.,  1939,  117,  109 — 118;  cf.  A., 
1937,  I,  147  ;  1933,  921). — Numerous  data  showing 
the  purity  of  the  BaS04  pptd.  by  the  method  described 
previously  (A.,  1928,  497)  under  different  conditions 
are  recorded.  The  BaS04  contains  >1%  BaCl2  and, 
when  pptd.  in  presence  of  Fe**’,  >  traces  of  Fe203. 
The  method  is  also  applicable  in  presence  of  NH4 
salts.  Filtration  is  improved  by  the  use  of  paper 
pulp.  The  results  also  refute  the  criticisms  of 
Balarev  (A.,  1939,  I,  72).  L.  S.  T. 

Reaction  of  zinc  with  copper  sulphate  in 
aqueous  solution.  F.  W.  van  Straten  and  W.  F. 
Ehret  (J.  Amer.  Chem.  Soc.,  1939,  61,  179S — 1804). 
Zn  strips,  0*3  mm.  thick,  were  annealed  at  200°, 
coated  on  one  side  with  varnish,  and  etched.  Four 
strips  were  suspended  in  1 1.  of  CuS04  solution,  thermo¬ 
statically  controlled,  on  a  glass  cage  attached  to  the 
rotor  of  the  stirring  apparatus  and  the  effective  area  of 
exposed  surface  was  12  sq.  cm.  per  strip.  The  deposits 
formed  under  a  variety  of  experimental  conditions 
were  examined  by  chemical  and  X-ray  methods. 
Increased  [CuS04]  gave  a  Cu-enriched  deposit  whilst 
addition  of  ZnS04  to  the  CuS04  solution  diminished 
the  amount  of  Cu  in  the  deposit.  The  greater  is 
the  speed  of  stirring,  the  greater  is  the  amount  of  Cu 
deposited,  indicating  that  rates  of  displacement  are 
governed  by  diffusion.  Variation  in  pK  has  a  neglig¬ 
ible  effect.  Secondary  reactions  between  the  deposit 
and  CuS04  solution  have  been  investigated.  X-Ray 
evidence  indicates  that  Cu  is  the  principal  phase  at 
25°  with  some  a-brass.  At  higher  temp,  and  at  low 
[CuSOJ  the  amounts  of  a-  and  p-brass  increase. 

W.  R.  A. 

Determination  of  zinc  as  zinc  mercury  thio¬ 
cyanate.  I.  Sarudi  (v.  Stetina)  (Osterr.  Chem.- 
Ztg.,  1939,  42,  297 — 298). — 50  c.c.  of  solution  con- 
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taming  ~0*1  g.  of  Zn  are  acidified  with  1 — 2  c.c.  of 
n-HN03  and  40  c.c.  of  reagent  (27  g.  of  HgCL  and 
39.  g.  of  KCNS  per  1.)  added  with  continual  stirring. 
After  30  min.,  the  ZnHg(CNS)4is  collected  (Jena  1G4), 
washed  with  H20,  EtOH,  and  finally  anhyd.  Et20, 
and  dried  for  90  min.  at  100°.  Small  amounts  of  Zn 
(0*01 — 0*005  g.)  can  be  determined  by  using  reduced 
vols.  The  method  tends  to  give  results  which  are 
slightly  low,  but  can  be  improved  by  adding  to  the 
solution  one  third  of  its  vol.  of  96%  EtOH  after  pptn. 
has  been  effected  and  washing  with  dil.  (1:2)  EtOH 
instead  of  H20.  Test  data  are  recorded.  L.  S.  T. 

Determination  of  cadmium  in  silicate  rocks. 
E.  B.  Saxdell  (Ind.  Eng.  Chern.  [Anal.],  1939,  11, 
364 — 365). — The  rock  powder  is  attacked  b}^  moans  of 
HCIO.J  -f  HF,  and  the  heavy  metals  are  extracted 
by  shaking  the  aminoniaeal  citrate  solution  of  the 
decomposed  rock  with  dithizone  (I)  in  CCI4.  The 
CCI4  phase  is  separated  and  shaken  with  0-OIn-HCI, 
when  the  Zn,  Pb,  and  Cd  dithizonates  are  decomposed 
and  the  metals  go  into  the  aq.  phase  as  chlorides. 
Cd  is  then  determined  in  5%  NaOH  solution  by 
means  of  (I)  in  CC14  (A.,  1937,  I,  632).  Details  of 
procedure  and  test  data  are  given.  With  a  0*5-g. 
sample,  0*02 — 0*03  (xg.  of  Cd  can  be  detected.  Results 
tend  to  be  low.  Cu,  Zn,  Pb,  and  Co  in  the  amounts 
likely  to  occur  in  igneous  rocks  do  not  interfere,  but 
large  amounts  of  Ni  render  the  method  inapplicable. 
Mn  tends  to  prevent  complete  extraction  of  Cd,  but 
this  can  bo  overcome  by  adding  NHo0H,HCl. 

L.  S.  T. 

Determination  of  lead  by  dithizone.  Modi¬ 
fications  and  improvements  of  the  Hubbard- 
Cliff ord-Wichmann  method  as  applied  to  bio¬ 
logical  material.  K.  Bambach  (Ind.  Eng.  Chem. 
[Anal.],  1939,  11,  400-403;  cf.  A.,  1936,  443).— 
Slight  changes  in  apparatus  and  in  manipulation  of 
Hubbard’s  method  (A.,  1937,  III,  504)  result  in  a 
saving  of  time  and  an  increased  recovery  of  Pb. 
The  use  of  NH2OH  in  the  initial  extraction  prevents 
oxidation  of  the  dithizone  (I),  and  eliminates  the 
necessity  of  the  second  extraction  step  of  the  Hubbard 
method.  Washing  the  first  CHC13  extract  removes 
extraneous  entrained  salts,  and  improves  the  test  for 
Bi.  Elimination  of  filtrations  through  cotton  and 
paper,  and  addition  of  the  standard  (I)  and  the 
development  of  the  mixed  colour  in  all  samples  of  a 
series  before  the  photometric  readings  are  made, 
save  time  without  loss  of  accuracy.  Details  of 
procedure  and  a  comparison  of  results  obtained  by  the 
old  and  the  new  methods  are  given.  Methods  for  the 
prep,  of  Pb-freo  solutions  of  NH4  citrate,  KCN,  and 
NH2OH,HCl  are  described.  By  purification  of 
reagents  and  elimination  of  contamination  the 
“  blank  55  has  been  reduced  to  0*1  pig.  L.  S.  T. 

Determination  of  lead  in  steels. — See  B.,  1939, 
838. 

Electro-analytical  determination  of  copper  and 
lead  in  nitric  acid  solution  containing  small 
amounts  of  hydrochloric  acid.  J.  A.  Scherrer, 
R.  K.  Bell,  and  W.  D.  Mogerman  (J.  Res.  Nat.  Bur. 
Stand.,  1939,  22,  697 — -700). — Complete  cathodic 
deposition  of  Cu  from  HN03  solution  is  obtained  if  a 
trace  of  Cl'  is  added  either  during  dissolution  of  the 


alloy  or  before  electrolysis.  The  sample  (1  g.)  is  treated 
with  50%  HN03  (25  c.c.)  and  (Mx-HCl  (1  drop).  When 
action  has  ceased  tho  solution  is  boiled  until  all  N 
oxides  are  expelled  and  is  then  diluted  to  ~  150  c.c. 
If  Sn  is  present  tho  solution  is  digested  for  <  1  hr. 
and  the  ppt.  is  separated  and  washed  with  hot  dil. 
HN03.  The  filtrate  is  neutralised  with  aq.  NH3,  6  c.c. 
of  HN03  are  added,  and  the  solution  is  diluted  to 
200  c.c.  Cu  and  Pb  are  deposited  on  cylindrical  Pt 
gauze  electrodes  with  a  current  of  0*2 — 0*4  amp. 

J.  W.  S. 

Rapid  electro-analysis  of  copper.  M.  Geloso 
(Bull.  Soc.  chim.,  1939,  [v],  6,  1238— 1243).— The 
action  of  Fe111  in  causing  redissolution  of  Cu  deposited 
electrolytically  (A.,  1939,  1,424)  can  be  prevented  bv 
addition  of  a  fluoride,  which  converts  it  into  [FeFG]"'. 
For  determination  of  Cu  in  tho  presence  of  Fe  the 
sample,  containing  >  0*5  g.  of  Fe,  is  dissolved  in 
cone.  HoS04  (5 — 10  c.c.)  and  HNOa  ( d  1*33,  2 — 3 
c.c.).  The  solution  is  diluted  to  200  c.c.,  25  g.  of 
NH4OAc  are  added,  and  10%  aq.  KF  or  saturated  aq. 
NaF  is  run  in  until  only  the  colour  due  to  Cu  remains. 
The  solution  is  then  electrolysed  at  60 — 80°  with 
agitation  for  4  hr.,  using  a  current  >  1  amp. 

J.  W.  S. 

Determination  of  copper  by  Schachkeldjan’s 
method  with  the  help  of  Lange7 s  photo-electric 
colorimeter.  W.  Mater  (Z.  anal.  Chem.,  1939,  116, 
410 — 421). — Sources  of  error  in  this  determination  by 
Schachkeldjans  method  (A.,  1930,  444)  have  been 
investigated.  The  colour  intensity  and  colour  tone 
change  quickly  after  addition  of  the  KCN,  but  the 
time  interval  between  the  addition  of  tho  benzidine 
and  the  KCN  is  without  effect  on  the  extinction.  The 
age  of  tho  Na  salicylate  solution  also  affects  the  colour 
in  certain  cases,  but  not  invariably.  The  [KCN]  of 
solutions  for  comparison  must  be  the  same.  In  the 
procedure  described,  the  extinction  must  be  deter¬ 
mined  immediately  after  tho  addition  of  the  KCN. 
The  method  gives  an  accuracy  of  0*2 — 0*3%  with  0*002 
— 10  mg.  of  Cu  in  20  c.c.  of  solution.  L.  S.  T. 

Simple  micro-test  for  copper.  E.  Heyman  and 
L.  F.  Kerley  (Analyst,  1939,  64,  502 — 503). — 
0*5 — 1  p.p.rn.  of  Cu  can  bo  detected  by  the  formation  of 
a  blue-green  colour  when  100  c.c.  of  the  solution  are 
treated  with  a  drop  (0*05  ml.)  of  oleic  acid.  The 
pH  should  bo  between  5  and  8.  Co,  Ni,  and  Cr  do  not 
interfere,  and  Mn  and  Fe  only  when  present  in 
quantity.  E.  C.  S. 

Sulphamic  acid  in  the  separation  of  the  rare 
earths.  J.  Kleinberg,  W.  A.  Taebel,  and  L.  F. 
Axjdrieth  (Ind.  Eng.  Chem.  [Anal.],  1939,  11,  368 — 
369). — Ce-free  rare  earth  oxides  are  dissolved  in  a 
slight  excess  of  NH2*S03H,  and  the  cooled,  filtered 
solution  is  treated  with  solid  NaN02,  which  ppts.  the 
La  sub-group  as  sulphates.  The  Y  sub-group  is  then 
pptd.  as  oxalates.  The  method  compares  favourably 
with  the  classical  alkali  double  sulphate  procedure, 
over  which  it  has  certain  advantages.  The  sulphamates 
of  La,  Nd,  Sm,  and  Y  have  been  prepared.  They  are 
insol.  in  abs.  EtOH,  MeOH,  COMe2,  dioxan,  C5H5N, 
and  liquid  NH3.  They  decompose  slowly  at  100° 
into  the  corresponding  sulphates,  and  undergo  slow 
hydrolysis  in  hot,  aq.  solution.  L.  S.  T. 
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Acidimetric  determination  of  aluminium.  K. 
KomArek  (Coll.  Czech.  Chem.  Comm.,  1939, 11,  189 — 
195). — Freshly  pptd.  Al(OH)3  is  titrated  with  0*1n- 
HC1  using  bromophenol-blue  as  indicator.  The 
method  is  applicable  to  0*0001 — 0*04  g.  of  Al.  With 
the  max.  amount  of  Al  allowed,  the  final  vol.  of  the 
solution  should  be  ~80  ml.  and  the  titration  should 
take  -  30  min.  C.  R.  H. 

Quantitative  spectral  analysis  of  aluminium 
and  aluminium  alloys. — See  B.,  1939,  844. 

Separation  of  cobalt  from  manganese.  J.  G. 
Fairchild  (Ind.  Eng.  Chem.  [Anal.],  1939,  11,  326 — 
327). — Mn  can  be  separated  almost  completely  from 
Co  by  pptn.  as  phosphate  by  adding  aq.  NH3  slowly 
to  a  hot  solution  containing  2  g.  of  citric  acid,  1 — 2  g. 
of  (NH4)2HP04,  20  g.  of  NH4C1,  and  >0*1  g.  of  Mn 
per  100  ml.  Other  members  of  the  (NH4)2S  group  and 
>  a  few  mg.  of  the  alkaline  earths,  and  Mg,  should  be 
absent.  The  Mn  is  determined  finally  by  the  bis- 
muthate  method.  Co  retained  by  the  Mn  is  deter¬ 
mined  colorimetrically  as  the  blue  CoCl2.  The 
presence  of  >  1  mg.  of  Co  imparts  a  lilac  colour  to  the 
pptd.  Mn  phosphate.  The  main  portion  of  Co  is 
pptd.  as  sulphide  at  5*2  in  dil.  AcOH  solution, 
converted  into  CoS04,  and  weighed  as  anhyd.  sulphate 
after  ignition  at  550 — 600°.  Up  to  0*444  g.  of  CoS04 
can  be  accurately  determined  as  the  anhyd.  salt. 
The  procedure  is  especially  suitable  for  the  analysis  of 
Co-bearing  psilomelano.  L.  S.  T. 

Polar ographic  studies  with  the  dropping  mer¬ 
cury  electrode.  X.  Anodic  oxidation  of  man¬ 
ganese  tartrate  and  its  analytical  applications. 
E.  T.  Verdier  (Coll.  Czech.  Chem.  Comm.,  1939,  11, 
233 — 242). — The  irreversible  oxidation  of  Mnir  to 
Mn111  takes  place  in  strongly  alkaline  solutions  in 
presence  of  5%  of  tartrate  and  in  absence  of  02. 
The  height  of  the  polarographic  waves  varies  quantit¬ 
atively  with  the  amount  of  Mn.  Mn  in  Fe  alloys  can 
be  determined  polarographically  by  reducing  a  HC1 
solution  of  the  alloy  with  Na2S03  and  adding  KCN. 
The  height  of  the  waves  due  to  electrodeposition  of 
Mn(CN)2  is  a  measure  of  the  amount  of  Mn.  Cr,  Zn, 
and  Cu  do  not  interfere.  In  presence  of  Co,  alkali 
and  tartrate  are  added  instead  of  KCN  to  the  reduced 
alloy  solution.  Traces  of  Fe  in  Mn  can  be  determined 
by  making  use  of  the  anodic  oxidation  wave  of  Fe11 
in  alkaline  tartrate  solution,  Mn  not  interfering 
provided  it  is  present  as  Mn11.  C.  R.  H. 

Standardisation  of  strong  oxidising  agents 
with  potassium  iodide  by  the  acetone  method. 
I.  M.  Kolthoff  and  H.  A.  Laitixen  (J.  Amer.  Chem. 
Soc.,  1939,  61,  1690—1691 ;  cf.  A.,  1937,  I,  260).— 
A  simple  procedure  is  described  for  the  standardis¬ 
ation  of  0*lx-KMnO4  and  0*lx-Ce(S04)2  by  Berg’s 
method  using  KI  as  the  primary  standard,  which 
gives  results  0*8 — 1%  low  when  applied  to  0*01n. 
solutions.  The  low  results  are  due  to  the  reduction 
of  the  oxidising  agent  by  COMe2  and  COMe*CH2I  near 
the  end-point.  W.  R.  A. 

Tetraphenylarsonium  chloride  as  an  analytical 
reagent.  Determination  of  rhenium.  H.  H. 
Willard  and  G.  M.  Smith  (Ind.  Eng.  Chem.  [Anal.], 
1939,  11,  305 — 306). — Re04'  forms  with  AsPh4*  a 


white,  cryst.  ppt.  which  is  insol.  in  H20.  Re04'  can 
thus  bo  determined  potentiometrically,  gravimetric- 
ally,  or  by  titration  of  the  excess  of  the  reagent  with  I 
(cf.  A.,  1939,  I,  336).  In  the  gravimetric  method, 
0*40 — 133*0  mg.  of  Re04'  in  a  vol.  of  25 — 60  ml. 
can  be  satisfactorily  determined  by  addition  of  a 
measured  excess  of  AsPh4Cl  to  the  hot  solution  in 
presence  of  NaCl  (0*5m.)  which  facilitates  the  produc¬ 
tion  of  a  cryst.  ppt.  that  can  be  easily  handled. 
Pptn.  can  be  effected  in  weakly  alkaline  to  acid 
solutions.  NaOH  exerts  a  solvent  offect  on  the  ppt., 
but  relatively  high  [NH3]  is  not  harmful.  NO/  in 
all  but  low  concn.  must  be  absent.  MnO/,  CIO/, 
10/,  I',  Br',  F',  CNS',  Hg\  Sn*"\  V02****,  and  Bf" 
interfere.  Interference  by  MoO/'  can  be  avoided 
by  the  use  of  aq.  NH3,  citrate,  or  tartrate.  L.  S.  T. 


Effect  of  foreign  ions  on  double  mercuric 
thiocyanate  reactions.  (Interference  in  micro¬ 
chemical  reactions.)  F.  M.  Bosch  (Natuur- 
wetonsch.  Tijds.,  1939,  21,  117— 121).— Fe11!  gives  a 
ppt.  similar  to  that  given  by  Cu,  when  treated  with 
Zn**  and  NH4Hg(CNS)4.  The  Fe  can  be  kept  in  solu¬ 
tion  by  using  O-lx-NaF  solution,  which  retains 
1*22  mg.  Fe  per  c.c.  Fe(CNS)3  can  also  be  removed 
by  extraction  with  Et20.  Na  tartrate,  Na  citrate, 
and  K2C204  do  not  prevent  pptn.  of  Fe.  S.  C. 

Determination  of  iron  in  tungsten  and  tungstic 
acid.— See  B.,  1939,  842. 


Determination  of  cobalt  in  steels. — See  B. 
1939,  838. 


Determination  of  nickel  and  cobalt  in  silicate 
rocks.  E.  B.  Sandell  and  R.  W.  Perlich  (Ind. 
Eng.  Chem.  [Anal.],  1939,  11,  309— 311).— The 
method  is  based  on  the  extraction  of  Ni  dimethyl- 
glvoxime  ^1)  with  CHCL*  from  an  ammoniacal  citrate 
solution  obtained  after  the  rock  sample  (0*25 — 0*5  g.) 
has  been  attacked  by  means  of  HC104  and  HF. 
By  shaking  the  CHCLj  extract  with  dil.  HC1,  (I)  is 
decomposed,  and  the  Ni  is  brought  into  the  aq.  phase, 
in  which  it  is  determined  colorimetrically  by  Rollet’s 
method  (A.,  1926,  930).  The  method  will  detect 
<0*0001%  of  Ni  in  0*5  g.  of  rock,  and  is  designed  for 
rocks  in  which  the  Ni  content  is  too  low  to  be  deter¬ 
mined  gravimetrically  (A.,  1934,  49).  Cu,  Co,  Mn, 
Cr,  and  V  in  the  amounts  likely  to  be  encountered  in 
igneous  rocks  do  not  interfere.  Co  in  rocks  is  deter¬ 
mined  by  extraction  of  the  heavy  metal  dithizonates 
with  CC14  from  an  ammoniacal  citrate  solution  of  the 
sample  (0*25 — 1  g.).  The  extract  is  evaporated  to 
dryness,  the  residue  ignited,  and  the  oxides  dissolved 
in  HC1  -f-  HN03.  Cu  is  reduced  to  Cu*  by  means  of 
SnCl2,  and  the  Co  determined  colorimetrically  by 
addition  of  NH4CNS  and  COMe2.  Some  Ni  accom¬ 
panies  the  Co,  but  its  low  concn.  does  not  interfere 
even  with  a  ratio  Ni  :  Co  of  10  :  1.  The  Co  can  also 
be  determined  by  the  NH4CNS-~-C6Hn*OH  method  in 
which  large  amounts  of  Ni  do  not  interfere.  With  a 
1-g.  sample,  0*0001%  can  be  detected.  L.  S.  T. 

Colorimetric  determination  of  nickel  as  nickel- 

m  . 

ammonia  complex  ion.  G.  H.  Ayres  and  F. 
Smith  (Ind.  Eng.  Chem.  [Anal.],  1939,  11,  365 — 
367). — A  method  for  the  colorimetric  determination 
of  Ni  as  its  NH3  complex  is  described.  The  blue 
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colour  is  stable  over  a  period  of  150  hr.,  and  develops 
best  in  1*5n-NH3.  NH4  salts  up  to  l-Sx.,  SO,/',  Cl', 
and  N03'  are  without  effect  on  the  transmission. 
0*5  mg.  of  Ni  per  1.  can  be  detected,  and  the  optimum 
region  of  sensitivity  lies  between  500  and  1500  mg. 
per  1.  In  this  range,  the  accuracy  is  1%.  Inter¬ 
ference  by  Co  is  marked,  and  cannot  be  eliminated  by 
the  use  of  a  light-filter.  In  steels,  Ni  is  first  separated 
as  the  dimethylglyoxime  compound  which  is  dissolved 
in  HNOa  and  evaporated  to  a  small  vol.  before  dilution 
with  1*5x-NH3.  This  method  for  Ni  in  steels  is  less 
accurate  than  the  gravimetric,  but  is  quicker. 

L.  S.  T. 

Rapid  determination  of  chromium  in  leather 
etc.— See  B.,  1939,  SG7. 

Volumetric  determination  of  molybdenum. — 
See  B.,  1939,  S43. 

Analytical  chemistry  of  tungsten.  I.  D.  A. 
Lambie  (Analyst,  1939,  64,  481 — 490). — The  recover}’' 
of  H2W04  from  sulphate  solutions  containing  alkali 
metal  sulphate  by  pptn.  with  mineral  acid  or  cinchon¬ 
ine  is  incomplete.  Schoeller  and  Jahn’s  tannin- 
cinchonine  method  (A.,  1927,  1047)  is  rapid  and 
accurate.  A  modification  of  the  method  for  deter¬ 
mining  larger  amounts  (>0*2  g.)  of  HoW0,,  is 
described.  E.  C.  S. 

Precipitation  of  tin  from  alkaline  solution 
with  bromine  water.  T.  Krokowski  (Z.  anal. 
Chem.,  1939,  117,  105 — 109). — Sn  is  pptd.  quantit¬ 
atively  as  a-stannic  acid  (1)  from  an  alkaline  solution 
by  the  addition  of  aq.  Br,  preferably  at  a  temp.  >30°. 
The  presence  of  NH4N03  accelerates  pptn.  KOH  is 
preferable  to  NaOH  for  the  original  dissolution  of  the 
Sn  ;  a  large  excess  should  be  avoided.  Excess  of  Br 
should  be  removed,  if  desired,  adding  (CH2)6N4  and 
heating  to  60°.  Although  colloidal,  the  ppt.  is  easily 
filtered  and  washed  (0T%  NH4N03).  Tartaric  and 
citric  acids  inhibit  pptn. ;  small,  but  not  high,  concns. 
of  C204"  are  without  effect.  Owing  to  adsorption  by 
(I),  the  method  cannot  be  used  for  separating  Sb  and 
Sn.  L.  S.  T. 

Volumetric  determination  of  tin  in  ores. — See 
B.,  1939,  S41, 

Spectrographic  determination  of  vanadium  in 
steel. — See  B.,  1939,  838. 

Low-temperature  precision  adiabatic  calori¬ 
meter  adapted  to  condensed  gases  from  10°  K. 
to  room  temperature.  J.  G.  Aston  and  M.  L. 
Eibixoff  (J.  Amer.  Chem.  Soc.,  1939,  61,  1533 — 
1538). — A  low- temp,  adiabatic  calorimeter  for  con¬ 
densed  gases  (described)  has  an  accuracy  of  0*05%  in 
sp.  heat  measurements  up  to  room  temp.,  and  0T% 
in  heat  of  vaporisation  measurements  at  approx, 
room  temp.  The  heat  capacity  of  liquid  NH2Me 
has  been  determined  over  the  entire  range  below  room 
temp.  W.  R.  A. 

Reproducibility  of  the  platinum  thermocouple 
at  the  freezing  points  of  gold,  silver,  and  anti¬ 
mony.  M.  de  Selixcourt  (Proc.  Physical  Soc., 
1939,  51,  695—709). — The  factors  limiting  the  re¬ 
producibility  of  the  standard  Pt  couple  at  the  three 
points  at  which  it  is  calibrated  for  the  realisation  of  the 


international  temp,  scale  for  660—1063°  are  con¬ 
sidered  with  reference  to  electrical  measurement, 
temp,  conditions  in  the  furnaces  containing  the  ingots, 
and  homogeneity  of  the  thermocouple  wires.  The 
electrical  measuring  unit  is  found  to  bo  adequate  for 
an  accuracy  of  the  order  ^0-01°,  and  improvements 
in  the  other  two  factors  render  such  an  increased 
accuracy  just  attainable  as  an  upper  limit.  The 
quality  of  the  thermocouple  wires,  particularly  in 
relation  to  their  state  of  strain,  is  the  main  obstacle 
to  an  increase  in  reproducibility  beyond  the  normal 
limit  of  ±0-1°.  N.  M.  B. 

Calorimetric  measurements.  Combustion  of 
solids  and  liquids.  T.  J.  Kalinski  and  C.  Fijae- 
kowski  (Przemysl  Chem.,  1939,  23,  147 — 152). — 
Powders  are  weighed  and  burned  in  collodion  bags, 
non-volatile  liquids  in  Pt  dishes  in  similar  bags,  and 
volatile  liquids  in  sealed  thin  glass  ampoules  similarly 
wrapped  in  collodion  bags  (the  ampoules  cave  in  at  the 
pressure  prevailing  in  the  bomb  after  loading  with  O0). 

R.  T.~ 

Mechanical  thermo-regulator.  A.  C.  Bratton 
(Science,  1939,  89,  589 — 590).— Three  types  of  regul¬ 
ator,  giving  control  to  ^0*01°,  db^'03°,  and  ^0-003°, 
in  which  a  controlled  stream  of  cooling  H20  (tap  H20) 
is  constantly  introduced  into  the  bath,  are  described 
and  illustrated,  L.  S.  T. 

Experiments  on  pumping  liquid  helium  to 
low  temperatures.  A.  H.  Cooke  and  R.  A.  Hull 
(Nature,  1939,  143,  799 — 800). — Using  a  membrane 
pierced  by  a  small  hole  to  restrict  the  creeping  of  the 
He  II  film  (cf.  A,,  1939,  I,  220)  temp,  of  ~0*73°  k. 
have  been  obtained  in  a  vessel  of  4  c.c.  capacity  with 
an  ordinary  pump  of  10  1.  per  sec.  speed.  L.  S.  T. 

Cryoscopy.  D.  M.  Quintela  (Rev.  Soc.  Brasil. 
Quim.,  1939,  8,  35 — 39). — A  review  of  methods  em¬ 
ployed  in  the  crvoscopic  determination  of  mol.  wt. 

F.  R.  G. 

Possible  use  of  superconductivity  for  radio- 
metric  purposes.  A.  Goetz  (Physical  Rev.,  1939, 
[ii],  55,  1270 — 1271). — The  superconductivity  of  metal 
crystals  near  the  lower  end  of  the  temp,  scale  appears 
to  fulfil  the  conditions  of  a  radiometer  favourably 
owing  to  the  practical  non-existence  of  thermal  in¬ 
determinacy,  the  sharp  transition,  and  the  nearly 
infinite  temp,  coeff.  A  sensitivity  of  10-11 — 1012 
g.-cal.  per  sec.  is  calc.  N.  M.  B. 

Radiation  measurements  on  short  [hertzian] 
waves.  C.  Gutton  and  F.  Carbenay  (Compt. 
rend.,  1939,  208,  1954—1957). — A  hot  wire  and 
thermocouple  are  used  to  determine  the  induced 
current  in  a  symmetrical  frame,  from  which  the 
intensity  of  the  vertical  component  of  the  field  is 
deduced.  The  apparatus  is  designed  for  XX  of  10 — 
50  m.  A.  J.  E.  W. 

Standard  wave-lengths.  W.  F.  Meggers  (Proc. 
Sixth  Conf.  Spectros.,  1938,  114 — 117). — A  committee 
of  the  International  Astronomical  Union  has  made 
recommendations  for  a  system  of  international 
standard  XX  consisting  of  a  primary  standard  (red 
radiation,  6438.4696  a.,  from  Cd  under  certain  con¬ 
ditions),  secondary  standards  from  the  spectrum  of 
the  Fe  arc,  a  table  of  which  is  given,  tertiary  or  inter- 
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polated  Fe  standards,  secondary  standards  from  inert 
gas  spectra  (Ne  and  K,  tables  given),  and  solar 
spectrum  standards.  A.  J.  M. 

Characteristics  of  spectroscopic  light  sources. 
R.  A.  Sawyer  and  H.  B.  Vincent  (Proc.  Sixth  Conf. 
Spectros.,  1938,  5L— 59). — The  factors  demanded  in  a 
light  source  for  accuracy  in  spectrographic  analysis 
are  discussed.  The  use  of  the  d.c.  arc  and  methods 
of  stabilising  it  are  described.  The  a.c.  arc  and  spark 
methods  are  also  described.  The  technique  of  the 
internal  standard  method  of  analysis  is  considered. 

A.  J.  M. 

Characteristics  of  the  Eagle  mounting  of  the 
concave  grating.  G.  H.  Dieke  (Proc.  Sixth  Conf. 
Spectros.,  1938,  71 — 79). — A  comparison  of  the 
different  grating  mountings,  including  the  Rowland, 
the  Paschen,  the  Wadsworth,  and  the  Eagle  mount¬ 
ing,  shows  that  for  .ordinary  laboratory  use  the 
Eagle  mounting  is  the  most  suitable.  The  astigmat¬ 
ism  of  the  concave  grating  can  be  effectively  removed 
in  the  Eagle  mounting  with  the  use  of  cylindrical 
lenses.  A.  J.  M. 

Improved  density  comparator.  J.  W.  Forrest 
(Proc.  Sixth  Conf.  Spectros.,  1938,  88 — 90). — An 
apparatus  designed  for  continuous  accurate  perform¬ 
ance  is  described.  A.  J.  M. 

High-speed  method  of  absorption  spectro¬ 
photometry  for  the  range  10,000  to  2000  A. 
G.  R.  Harrison  (Proc.  Sixth  Conf.  Spectros.,  1938, 
91 — 96). — An  automatic  spectrophotometer  consisting 
of  the  following  four  units  is  described  :  a  concave 
grating  monochromator  which  gives  high  intensity 
and  spectral  purity  and  almost  const,  high  dispersion ; 
photo-electric  measurement  of  intensities  by  means  of 
an  electron  multiplier  with  an  amplification  of 
30,000,000,  with  sufficient  output  to  operate  a  cathode- 
ray  oscillograph  through  a  supplementary  logarithmic 
amplifier;  a  cathode-ray  oscillograph  and  motion- 
picture  film  enabling  density  measurements  to  be 
made  at  the  rate  of  10  or  more  per  sec. ;  an  oscillating 
mirror  to  reflect  a  monochromatic  beam  through 
solution  and  blank  cells  up  to  60  times  a  sec. 

A.  J.  M. 

Standard  helium  lamp  for  measuring  intensi¬ 
ties  of  spectral  lines.  0-  S.  Duffendack  and 
R.  A.  Wolfe  (Proc.  Sixth  Conf.  Spectros.,  1938, 
97 — 100). — A  simple  lamp  containing  He,  of  which 
the  spectrum  lines  would  have  const,  relative  intensi¬ 
ties  over  a  long  period,  is  described.  The  advantages 
of  using  a  standard  lamp  are  discussed.  Variation  of 
the  voltage  applied  to  the  lamp  did  not  alter  the 
relative  intensities  of  the  lines  emitted.  A.  J.  M. 

Application  of  isodensity  contouring  methods 
to  spectrum  photometry.  B.  O’Brien  (Proc. 
Sixth  Conf.  Spectros.,  1938,  101 — 109). — The  applica¬ 
tion  of  the  wedge  method  of  determining  intensity  of 
spectrum  lines  is  considered,  particularly  as  regards 
its  accuracy.  The  precision  of  the  method  with  high- 
contrast  printing  is  equiv.  to  that  of  the  more  common 
method  of  measuring  the  density  and  calculating 
intensitv  from  the  characteristic  curve,  and  it  has  the 
advantages  of  speed  and  convenience.  The  applica¬ 


tion  of  the  method  to  the  automatic  determination 
of  03  in  the  zenith  atm.  is  described.  A.  J.  M. 

Testing  dispersion  filters.  F.  Weigert  (Proc. 
Sixth  Conf.  Spectros.,  1938,  110 — 111). — The  use  of 
dispersion  filters  (mixtures  of  a  suitable  coarse-grain 
powder,  e.g.,  glass,  and  an  org.  liquid)  as  mono¬ 
chromators  is  described,  and  their  advantages  are  dis¬ 
cussed.  A  simple  method  of  calibrating  such  filters 
is  described.  A.  J.  M. 

Standard  slide  for  qualitative  spectrochemical 
analysis.  T.  C.  Chang  (J.  Shanghai  Sci.  Inst.,  1939, 
[i],  1,  225 — 238). — A  standard  slide  for  qual.  spectro¬ 
graphic  analysis  by  the  arc  method  has  been  pre¬ 
pared.  The  slide  contains  the  persistent  lines  of  all 
the  elements  which  can  be  detected  by  the  arc 
process.  A.  J.  M. 

Diffraction  of  X-rays  by  a  crystalline  powder 
sprinkled  on  an  immobile  plane  surface.  F.  D. 
La  Tour  (Compt.  rend.,  1939,  209,  51 — 53). — A  new 
method  of  X-ray  diffraction  by  powders  is  described 
and  its  advantages  and  disadvantages  are  discussed. 
The  theory  of  the  method  is  outlined.  W.  R.  A. 

Photo-electric  photometer  for  colorimetric 
chemical  analysis.  M.  Rosenfeld  (J.  Biol.  Chem., 
1939,  129,  179 — 187). — An  improved  lay-out,  applic¬ 
able  over  a  wide  range  of  concns.,  is  described. 

R.  S.  C. 

Application  of  fine-grain  processing  and  con¬ 
denser  illumination  enlarging  to  photomicro¬ 
graphy.  F.  P.  McWhorter  (Stain.  Tech.,  1939, 
14,  87 — 96). — Photomicrographs  involving  great  re¬ 
solution  can  be  satisfactorily  made  by  using  an  inter¬ 
mediate  projection  distance  of  about  160  mm.  and 
recording  the  negative  image  in  very  fine  grain. 
This  eliminates  vibration  difficulties  attending  long 
exposure,  and  crit.  enlarging  at  magnifications  above 
X2000  gives  consistently  good  results.  E.  E.  H. 

Technique  in  X-ray  analysis  of  clays.  J.  C.  L. 
Favejee  (Z.  Krist.,  1939,  100,  425-436).— Diffi¬ 
culties  peculiar  to  analysis  of  the  fine-grained  ( <2  (jl.) 
clay  fractions  are  reviewed,  and  standard  experimental 
and  analytical  methods  detailed.  Performance  of  a 
H2-atm.  powder  camera  is  illustrated  by  X-radio- 
grams.  Relative  intensities  of  lines  obtained  for 
a-quartz,  muscovite  (Ural),  kaolinite  (S.  Carolina), 
and  montmorillonite  (Algeria:  dried  at  75%  R.H.) 
are  used  in  an  approx,  determination  of  their  content 
in  sea  and  river  silts,  loam,  and  fuller’s  earth. 

I.  Me  A. 

Laue  patterns  by  reflected  Arrays.  D.  E. 
Thomas  (J.  Sci.  Instr.,  1939,  16,  222— 228) —The 
X-rays  are  reflected  from  the  surface  of  a  metal  ingot 
on  to  a  film  placed  in  a  conical  camera.  A  specially 
constructed  circular  slide  rule  is  used  in  working  out 
the  crystal  orientation.  D.  F.  R. 

Ultramicroscope  with  large  frontal  distance 
for  the  study  of  aerosols.  P.  Tauzin  (Compt. 
rend.,  1939,  209,  27 — 30). — An  ultramicroscope  is 
described  which  can  be  modified  to  observe  the  motion 
of  particles  in  the  centre  of  an  aerosol  contained  in 
cubic  chambers  of  4  cm.  or  10  cm.  side.  The  apparatus 
has  been  adapted  to  the  measurement  of  the  speed  of 
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fall  of  the  particles,  the  coagulation  of  aerosols,  and 
the  relation  between  the  light  diffused  by  the  particles 
and  their  diameter,  and  the  no.  of  particles  per  c.c. 

W.  R,  A. 

Antimony  electrode  for  industrial  hydrogen- 
ion  measurements.  G.  A.  Perley  (Ind.  Eng. 
Chem.  [Anal.],  1939,  11,  316 — 318). — The  require¬ 
ments  of  an  industrial  pn  electrode,  the  variable 
factors  of  a  metal-metal  oxide  electrode,  and  the 
choice  of  such  an  electrode  are  discussed.  The 
behaviour  of  Sb  electrodes  prepared  in  different  ways 
from  solid  metal  or  from  electroplated  Sb  on  Pt  or 
Au  wires  is  described.  A  satisfactory  form  has  been 
obtained  by  casting  the  electrolytically-deposited 
metal  into  a  cylinder  around  which  rubber  is  moulded. 
The  exposed  bottom  of  metal  is  ground  and  polished 
to  a  uniform  smooth  surface.  Secondary  reactions 
where  the  metal  enters  the  solution  are  eliminated. 
Continuous  measurements  with  an  unprotected  stick 
of  Sb  give  erroneous  results.  L.  S.  T. 

Characteristics  of  the  antimony  electrode. 
G.  A.  Perley  (Ind.  Eng.  Chem.  [Anal.],  1939,  11, 
319 — 322). — The  Sb  electrode  used  is  of  the  type 
described  previously  (cf.  preceding  abstract).  The 
effects  of  the  nature  of  the  electrode  surface,  the  concn. 
of  dissolved  air  or  02,  agitation  at  the  electrode  sur¬ 
face,  the  nature  and  concn.  of  dissolved  salts,  and 
temp,  on  the  e.m.f^pH  relationships  of  the  electrode 
are  detailed.  With  correct  standardisation  of  these 
variables,  continuous  pn  measurements,  reproducible 
to  ±0T5  px,  can  be  obtained.  The  electrode  gives 
satisfactory  industrial  performance  in  sugar-  and 
paper-mill  solutions,  silicate  solutions  and  clay  sus¬ 
pensions,  P04,  aq.  NH3,  and  alum  solutions,  beer, 
lime  treatment,  etc.  L.  S.  T. 

Determination  of  electrometric  equivalence 
points.  J.  R.  Gay  (Ind.  Eng.  Chem.  [Anal.],  1939, 
11,  383 — 386). : — The  apparatus  described  is  simpler 
and  less  costly  than  that  of  the  usual  methods  of 
potentiometric  titration,  and  is  equally  sensitive. 
Its  behaviour  in  the  titration  of  K0Cr207  with  FeS04, 
of  FeS04  with  KMn04  or  Ce(S04f4,  and  of  W  with 
KMn04  is  described.  The  method  is  particularly 
serviceable  in  the  determination  of  org.  matter  in 
sedimentary  rocks  by  oxidation  with  H2Cr04  and 
back  titration  with  Fc11,  where  the  use  of  NHPh2 
presents  serious  difficulties.  L.  S.  T. 

Production  of  neutrons.  C.  Weiss  and  H. 
Westmeyer  (Physikal.  Z.,  1939,  40,  461 — 466). — 
A  simple  apparatus  for  the  production  of  neutrons 
making  use  of  the  reaction  ?D  -f-  I'D  |He  +  J n  is 
described.  It  involves  the  use  of  a  source  of  ions  of 
high  and  const,  intensity  (described),  and  provides 
neutrons  equiv.  to  1  g.  of  Rn  +  Be.  A.  J.  M. 

11  Shadow '’-microscope,  a  new  electron- 
microscope.  H.  Boersch  (Naturwiss.,  1939,  27, 
418). — A  new  electron  microscope,  in  which  the  image 
is  the  shadow  of  the  object,  is  described.  There  is  no 
optical  system  between  the  object  and  the  screen. 

A.  J .  M. 

Performance  of  the  electron  shadow  micro¬ 
scope,  and  an  X-ray  shadow  microscope.  M. 


von  Ardenne  (Naturwiss.,  1939,  27,  485 — 4S6). — 
Under  the  same  conditions  the  electron  shadow  micro¬ 
scope  is  as  effective  as  the  ordinary  electron  micro¬ 
scope  as  regards  resolving  power  and  intensity  of 
image.  An  X-ray  shadow  microscope  is  described. 
Where  refraction  is  necessary  electron  beams  are 
used,  but  where  rectilinear  propagation  is  required 
X-rays  are  used.  The  resolving  power  of  such  an 
arrangement  is  independent  of  the  thickness  of  the 
object.  A.  J.  M. 

Electron  tube  direct-current  voltmeter.  R.  L. 
Garman  and  M.  E.  Droz  (Ind.  Eng.  Chem.  [Anal.], 
1939,  11,  398 — 399). — The  use  of  1-5-v.  tubes  with 
very  low  filament  current  permits  the  construction  of 
an  improved  battery-operated  voltmeter.  Greater 
stability  is  obtained  and  operation  is  simplified  by 
using  a  circuit  which  is  new  in  principle.  Operation 
as  a  titrimeter  is  also  described.  L.  S.  T. 

Cathode-ray  tube  alternating-current  bridge 
detector  for  conductivity  measurements.  F. 
Hovorka  and  E.  E.  Mendenhall  (J.  Chem.  Educ., 
1939, 16,  239—241).  L.  S.  T. 

Method  of  comparing  capacities  at  radio  fre¬ 
quencies  [and  of  determining  dielectric  con¬ 
stants].  W.  Vaughan  (Phil.  Mag.,  193S,  [vii],  26, 
521 — 557). — The  method  described  may  be  used  to 
measure  e. 

Determination  of  dipole  moments  in  the 
vapour  phase.  I.  An  improved  apparatus. 
L.  G.  Groves  (J.C.S.,  1939,  1144— 1147).— A  hetero¬ 
dyne  apparatus  which  employs  stabilised  matched 
oscillators  of  the  Hartley  type  coupled  electronically 
is  described.  The  complete  apparatus  has  a  frequency 
variation  of  only  about  3  cycles  over  periods  of  several 
hr.,  the  natural  frequencies  of  the  oscillators  being 
about  106  cycles.  The  gas  cell  is  vapour-jacketed  and 
the  changes  in  capacity  due  to  the  introduction  of 
dielectric  gases  or  vapours  are  measured  by  direct 
parallel  replacement  on  a  special  micrometer  variable 
condenser.  The  beat  frequency  is  observed  as  a 
simple  Lissajous  figure  on  a  cathode -ray  oscillograph 
using  the  mains  frequency  as  a  time  base.  T.  H.  G. 

Aperture  error  of  electrostatic  tube  lenses. 
E.  Gundert  (Z.  Physik,  1939,  112,  689 — 690). — 
Apparatus  for  measuring  this  error  is  described  and 
the  dependence  of  the  error  const,  on  the  ratio  of  the 
diameters  of  the  two  cylinders  is  calc.  The  error  is 
least  when  both  cylinders  have  the  same  diameter. 
Reduction  of  the  diameter  of  either  produces  an 
increment  in  the  error  which  is  less  for  the  case  where 
the  cylinder  nearer  the  image  is  the  smaller. 

L.  G.  G.  ^ 

Generalisation  of  coincidence  devices.  Anti- 
coincidences  and  their  application  to  the  study 
of  cosmic  rays.  S.  Gorodetzky  (Compt.  rend., 
1939,  208,  1987 — 1989). — Coincidence  and  anti- 
coincidence  counters  are  connected  to  valves  fed  by 
a  common  anode  resistance.  The  grid  circuits  are 
.so  arranged  that  the  coincidence  counter  valves  pass 
anode  current  with  the  counters  at  rest,  and  the  anti- 
coincidence  valves  only  when  the  counters  function. 
Simultaneous  impulses  in  both  counter  groups  are 
.thus  not  counted  in  the  anode  circuit,  but  impulses 
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given  only  by  the  coincidence  group  are  recorded. 
The  arrangement  gives  more  accurate  results,  for  a 
given  time  of  measurement,  than  two  separate  sets  of 
equiv.  coincidence  counts.  A.  J.  E.  W. 

Photo-electric  counters  with  a  Cul  photo¬ 
cathode,  filled  with  ethyl  alcohol  vapour.  D. 
Ilkovic  (J.  Chim.  phys.,  1939,  36,  140 — 146). — The 
theory  of  the  photo-electric  counter  is  given,  and 
illustrated  with  reference  to  data  obtained  with  a 
counter  containing  a  Cul  photocathode  in  an  atm.  of 
EtOH  vapour.  W.  R.  A. 

Simple  method  for  the  control  of  counter¬ 
tube  aggregates.  C.  B.  Madsen  (Naturwiss.,  1939, 
27,  453 — 454). — A  special  amplifying  valve  may  take 
the  place  of  a  thread  electrometer  used  in  conjunction 
with  a  counter  tube.  The  anode  of  the  valve  is 
connected  with  a  small  rod  within  the  valve  which 
acts  as  a  fluorescence  anode.  A  negative  impulse 
on  the  grid  of  the  valve  causes  an  increase  in  the 
fluorescing  area.  The  wire  of  the  counter-tube  is 
connected  with  the  grid  of  the  valve.  A  circuit  is 
given.  A.  J.  M. 

.  Electro-capillary  method  [of  analysis].  T.  I. 
Efremenko  (J.  Appl.  Chem.  Russ.,  1939,  12,  297— 
300). — A  Pt  anode  is  placed  at  the  centre  of  an 
annular  Pt  cathode  on  wet  filter- paper,  a  drop  of  the 
solution  under  analysis  is  placed  under  the  anode, 
drops  of  sp.  cation  reagents  are  placed  at  various 
points  along  the  cathode,  and  a  current  is  passed. 
The  presence  of  cations  is  indicated  by  the  appearance 
of  coloured  patches  at  various  points  between  the 
electrodes.  R.  T. 

Registration  of  coupled  cosmic  rays.  W. 
Kolhorster  (Physikal.  Z.,  1939,  40,  488 — 490). — 
An  arrangement  of  counter-tubes  involving  triple 
coincidences  is  described,  and  results  obtained  with 
it  are  given.  A.  J.  M. 

Aperiodic  balance.  Anon.  (J.  Sci.  Instr.,  1939, 
16,  231). — The  balance  has  a  capacity  of  200  g.  and  a 
sensitivity  of  0T  mg.  It  is  air-damped,  with  an 
adjustment  allowing  free  swinging  if  required.  The 
beam  can  be  released  very  slowly  to  minimise  vibra¬ 
tion  and  a  new  device  ensures  that  eccentric  loading 
of  the  pans  will  not  cause  them  to  swing.  D.  F.  R. 

Tantalum  as  a  material  for  standards  of 
mass.  W.  M.  Thornton,  jun.  (J.  Chem.  Educ., 
1939,  16,  157 — 160). — The  results  of  independent 
calibrations  of  three  10-g.  wts.  of  Ta  show  that  when 
handled  with  ordinary  care  10-g.  wts.  of  this  metal 
remain  const,  for  >  1  year.  Difficulties  in  con¬ 
struction  preclude  the  use  of  larger  standards. 

L.  S.  T. 

Modified  burette  for  micro-analysis  of  gases. 
D.  C.  Grahame  (Ind.  Eng.  Chem.  [Anal.],  1939,  11, 
351). — A  modification  of  the  Blacet-Leighton  gas 
micro-burette  (A.,  1931,  1027),  in  which  the  Hg 
threads  are  easily  adjusted  and  do  not  drift  from  their 
set  positions,  is  described.  L.  S.  T. 

Sterilisable  filtration  unit.  F.  A.  Hudson 
(Pharm.  J.,  1939,  143,  50). — The  unit  consists  of  an 
all-glass  Seitz  filter  fitted  to  a  spherical  receiver 
combined  with  an  air  filter  and  leading  to  a  bell- 


cover  and  filling  tube.  The  apparatus,  which  can  be 
autoclaved  assembled,  is  fitted  with  a  rubber- tube 
safety  valve  for  operation  under  gas  pressure. 

F.  O.  H. 

Capacity  of  fritted  filters  to  withstand  chemical 
attack  in  analytical  work  with  alkaline  liquids. 
P.  H.  Prausnitz  (Kofloid-Z.,  1939,  88,  96). — Error 
due  to  the  loss  of  2 — 3  mg.  occurring  during  filtration  of 
hot  Fehling’s  solution  can  be  avoided  by  subtracting 
the  wt.  of  the  filter  determined  after,  instead  of  before, 
filtration  (cf.  Brintzinger,  A.,  1939,  I,  161). 

F.  L.  U. 

Improved  mercury-sealed  micro-absorption 
tube.  R.  J.  Robinson  and  D.  J.  Doan  (Ind.  Eng. 
Chem.  [Anal.],  1939,  11,  406).— Alterations  in  the 
ordinary  Pregl  absorption  tube  so  as  to  take  a  Hg 
seal  at  each  end  of  the  tube  are  described  and 
illustrated.  L.  S.  T. 

Modified  Schrotter  apparatus.  P.  L.  de  Araujo 
Feio  (Rev.  Soc.  Brasil.  Qulm.,  1939,  8,  43 — 16). — 
C03"  and  OH'  are  determined  in  Schrotter’s  apparatus, 
having  a  graduated  dropping  funnel  by  means  of 
which  the  total  alkalinity  in  terms  of  H2S04  is 
determined  for  the  same  sample  as  the  CO3". 

F.  R.  G. 

Bubbler  tip  of  Pyrex  glass  for  difficult  absorp¬ 
tions.  J.  R.  Branham  and  E.  0.  Sperling  (J. 
Res.  Nat.  Bur.  Stand.,  1939,  22,  701 — 705). — The 
tip  is  made  by  sealing  a  no.  of  Cu  wires  (diameter 
0*1 — 0*2  mm.),  arranged  radially,  between  a  cone 
formed  on  the  end  of  a  glass  tube  and  a  circular  glass 
disc.  After  grinding  the  edge  of  the  sealed  joint  to 
expose  the  ends  of  the  wires  the  Cu  is  dissolved  away 
in  warm  HN03.  At  moderate  pressures  these  tips 
furnish  small  bubbles  of  uniform  size  and  distribution. 

J.  W.  S. 

Jones  r eductor.  P.  Nllakantam  and  N.  Jaya- 
raman  (Ind.  Eng.  Chem.  [Anal.],  1939,  11,  339). — 
The  lower  end  of  the  reductor  is  bent  upwards  so  that 
the  H2  which  accumulates  there  may  escape  easily 
and  not  impede  the  flow  of  the  solution.  L.  S.  T. 

Large-size  extractor  for  liquids .  F.  W.  Schrei- 
ber  (Ind.  Eng.  Chem.  [Anal.],  1939,  11,  340). — An 
apparatus  for  the  extraction  of  40-1.  batches  of  liquid 
by  solvents  lighter  than  H20,  based  on  the  lines  of 
that  described  by  Palkin  et  at.  (A.,  1925,  ii,  708),  is 
described  and  illustrated.  Ergonovine  at  a  concn. 
of  0*025%  can  be  extracted  completely  by  Et20  in 
10 — 12  hr.  The  Et20  lost  during  an  8-hr.  extraction 
is  <500  c.c.  L.  S.  T. 

Preparation  of  grease-free  polished  surfaces. 
I.  W.  Wark  (Nature,  1939,  143,  1024);— Details  for 
the  prevention  of  contamination  of  polished  surfaces 
of  minerals  and  metals  are  given.  A  sensitive  test 
for  freedom  from  contamination  is  based  on  the  zero 
angle  of  contact  between  an  air  bubble  and  a  clean 
solid  surface  immersed  in  H20.  The  difficulty  of 
avoiding  contamination  from  the  water  supply  is 
emphasised.  L.  S.  T. 

Needle  valve  for  the  micro-Dumas  determin¬ 
ation  of  nitrogen.  E.  B.  Hershberg  and  L. 
Southworth  (Ind.  Eng.  Chem.  [Anal.],  1939,  11, 
404 — 405). — The  construction  and  use  of  a  valve 
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to  replace  the  stopcock  between  the  combustion  tube 
and  the  azotometcr  is  described.  The  valve  consists 
of  a  stainless  steel  needle  which  screws  into  Pyrex 
capillary  tubing  and  is  sealed  by  Hg.  L.  S.  T. 

Continuous  supply  of  hot  distilled  water. 

G.  G.  Marvin  (Ind.  Eng.  Chem.  [Anal.],  1939,  11, 
399).— A  30-gall,  gas-fired  Whitehead  automatic 
water  heater  containing  a  monel  tank  will  supply 
GO — 90  1.  at  85°  for  3  hr.  The  H20  contained  traces 
of  Ni  but  no  Cu.  L.  S.  T. 

Improved  three-way  stopcock.  M.  A.  Smith 
and  F.  L.  Hayes  (Ind.  Eng.  Chem.  [Anal.],  1939,  11, 
397). — In  three-way  stop-cocks  with  two  stems  on  one 
side  and  one  on  the  other,  the  risk  of  leakage  is 
minimised  by  placing  the  two  holes  in  the  central 
tap  at  right  angles  to  each  other.  L.  S.  T. 

Solenoid  stirring  device  for  use  in  confined 
spaces.  H.  H.  Bowley  and  R.  B.  Anderson  (Ind. 
Eng.  Chem.  [Anal.],  1939,  11,  397). — A  solenoid, 
controlled  by  a  make-and-break  device,  is  placed 
about  the  upper  part  of  the  cell  or  tube  containing 
liquid,  and  raises  the  closed  glass  stirrer,  the  upper 
part  of  which  encloses  an  Fe  core.  L.  S.  T. 

Meniscus  reader.  E.  J.  Bogan  (Ind.  Eng.  Chem. 
[Anal,],  1939,  11,  396). — The  reader  is  modified  so 
that  it  can  be  easily  snapped  on  and  off  the  burette, 
without  moving  the  latter  from  its  stand.  L.  S.  T. 

Greaseless  high-vacuum  valve.  R.  H.  Crist 
and  F.  B.  Brown  (Ind.  Eng.  Chem.  [Anal.],  1939,  11, 
39G). — The  valve  seat  is  made  of  Ag  with  AgCl  as  the 
seating  surface  and  presses  against  the  polished  end 
of  a  Pyrex  valve  stem.  L.  S.  T. 

Continuous  extraction  diffusion  device.  M. 
Meyer  (Ind.  Eng.  Chem.  [Anal.],  1939,  11,  369). 

L.  S.  T. 

Measurement  of  surface  tension  by  the  static 
depolished  plate  method.  M,  Abribat  and  A. 
Dognon  (Compt.  rend..  1939,  208,  1881 — 1882). — 
The  pull  on  a  plate  partly  immersed  in  the  liquid  is 
measured  by  applying  an  opposing  force.  Roughen¬ 
ing  of  the  plate,  which  is  preferably  of  Pt,  ensures 
perfect  wetting.  ‘  A.  J.  E.  W. 

Apparatus  for  determining  percentage  com¬ 
position.  L.  D.  Johnson  (J.  Chem.  Educ.,  1939, 
16,  229—230).  L.  S.  T. 

Rapid  calculation  of  relative  humidity  from 
readings  of  the  Sling  hygrometer.  A.  J.  Turner 
(Nature,  1939,  143,  897).—%  R.H.  =  100— 

300 [(0 — 0')/0],  where  6  and  0'  are  the  dry- and  wet-bulb 
temp.  (°F.)  of  a  ventilated  hygrometer.  The  formula 
applies  at  R.H.  >30%  over  an  air- temp,  range  of 
20—140°  f.  L.  S.  T. 

Mechanical  device  for  smoothing  data.  T. 

Schumann  (Nature,  1939,  143,  937— 938).— The 
device  described  and  illustrated  eliminates  the  com¬ 
putations  involved  in  obtaining  a  smooth  curve  from 
a  series  of  observations.  L.  S.  T. 

Apparatus  for  dispensing  dry  gaseous  and 
liquid  ammonia.  C.  H.  Almfelt  and  C.  R. 
McCrosky  (J.  Chem.  Educ.,  1939,  16,  193—194).— 
Apparatus  for  condensing  NH3  from  a  cvlinder  on 


to  dry  NH4CNS  cooled  by  ice  is  described.  Pure, 
dry  liquid  NH3  can  then  be  obtained  by  allowing 
the  gas  to  condense  in  a  vessel  surrounded  by 
C02  +  Et20.  L.  S.  T. 

Apparatus  for  the  study  of  systems  com¬ 
prising  one  liquid  and  one  solid  phase.  L. 
Domange  (Bull.  Soc.  chim.,  1939,  [v],  6,  1255 — 
1257). — A  glass  reservoir,  fitted  with  a  pipette  which 
also  acts  as  stirrer,  is  arranged  in  a  centrifuge  tube, 
the  temp,  of  which  is  controlled  thermostatically. 
When  the  mixture  has  attained  equilibrium  it  is 
centrifuged,  the  liquid  drawn  into  the  pipette,  and  the 
moist  solid  loft  in  the  reservoir.  Both  the  reservoir 
and  pipette  are  provided  with  ground  glass  caps  to 
facilitate  rapid  closure  when  the  vessels  are  removed 
from  the  thermostat.  J.  W.  S. 

Small  hygrometer.  D.  E.  Howell  and  R. 
Craig  (Science,  1939,  89,  544). — An  instrument 
suitable  for  use  in  small  spaces  without  changing  the 
humidity  is  described.  L.  S.  T. 

High  resolving  power  ultra-centrifuge.  J.  W. 
Beams  (Science,  1939,  89,  543 — 544).  L.  S.  T. 

Simplest  transparent  ultra-centrifuge.  J.  W. 
McBain  and  A.  H.  Lewis  (Science,  1939,  89,  611 — 
612). — An  air-driven,  transparent  ultra- centrifuge 
permitting  photographic  recording  of  the  contents 
of  a  glass  or  quartz  tube  rotating  at  llO.OOOjry  is 
described  and  illustrated.  L.  S.  T. 

Funnel-heating  device.  L.  N.  Markwood 
(Science,  1939,  89,  612). — The  funnel  is  fitted  into  a 
metal  jacket  and  steam-tight  connexions  are  effected 
by  a  rubber  bung  at  the  bottom  and  a  rubber  gasket 
at  the  top.  Steam  impinges  directly  on  the  glass 
funnel  near  the  top.  Alcoholic  solutions  can  be  kept 
at  the  b.p.  L.  S.  T. 

Determination  of  the  viscosity  of  liquids.  C. 
Salceanu  (Compt.  rend.,  1939,  208,  1797 — 1799). — 
q  vals.  are  compared  by  observing  the  lengths  of  liquid 
column  (l)  displaced  through  a  capillary  tube  by  a 
const,  instantaneous  force,  conveniently  applied  by 
a  falling  piston ;  —  (h /4)2-  apparatus  is 

described.  A.  J.  E.  W. 

Micro-viscosimeter.  J.  R.  Bowman  (Ind.  Eng. 
Chem.  [Anal.],  1939,  11,  409 — 411). — The  apparatus 
described  and  illustrated  has  an  abs.  accuracy  better 
than  4%,  and  a  precision  within  0*1%  in  the  range 
2 — 10,000  centistokes.  The  method  requires  1  drop 
(~003  g.)  of  sample.  L.  S.  T. 

Edge  correction  in  the  determination  of  di¬ 
electric  constant.  A.  H.  Scott  and  H.  L.  Curtis 
(J.  Res.  Nat.  Bur.  Stand.,  1939,  22,  747—775).— 
Theoretical  formulae  for  the  edge  correction  in  the 
determination  of  the  c  of  solid  insulating  materials 
using  various  forms  of  electrode  are  discussed. 
Empirical  equations  for  the  correction  are  derived; 
they  are  simpler  to  apply  than  the  theoretical 
equations.  J.  W.  S. 

C.  A.  Munroe.  C.  A.  Browne  (J.  Amer.  Chem, 
Soc.,  1939,  61,. 1301—1316).  W.  R.  A. 

Ludwig  Mond.  F.  G.  Donnan  (Proc.  Rov. 
Inst.,  1939,  30,  709—736). 
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Dissymmetry  of  ozone  distribution  in  the  two 
hemispheres.  (Mme.)  A.  Vassy  and  E.  Vassy 
(Compt.  rend.,  1939,  208,  1S29 — 1830). — Vais,  of  the 
mean  reduced  thickness  of  atm.  03  are  8 — 11  %  greater 
for  the  southern  than  for  the  northern  hemisphere. 
The  discrepancy  may  represent  a  difference  in  the 
actual  amounts  of  03,  or  it  may  be  due  to  varying 
distribution  with  latitude.  A.  J.  E.  W. 

Seasonal  variations  of  the  amounts  of  ozone 
and  comparison  of  the  amounts  contained  in 
the  marine  and  urban  regions  of  Rimini.  F. 
Vascellari  (Boll.  Chim.  farm.,  1939,  78,  289 — 296). — 
Details  are  given  of  the  monthly  variation  of  the  03 
content  of  the  atm.  under  different  climatic  conditions. 
In  general  the  03  content  of  sea-air  is  >  that  of  the 
urban  air,  especially  during  January  to  March. 

0.  J.  W. 

Atmospheric  ozone.  D.  Barrier  and  D.  Cka- 
longe  (J.  Phys.  Radium,  1939,  [vii],  10,  324 — 325). — 
A  reply  to  the  criticisms  of  Vassy  (cf.  A.,  1939, 1,  391). 

W.  R.  A. 

Noble  gas  content  of  air  dissolved  in  water. 
J.  A.  M.  vax  Liempt  and  W.  vax  Wijk  (Chem.  Week- 
blad,  1939,  36,  555). — Air  dissolved  in  rain,  river,  or 
tap  HoO  contains  ~ -1*8%  of  noble  gases,  whilst  atm. 
air  contains  0-94%.  S.  C. 

Deuterium-protium  ratio.  I.  Densities  of 
natural  waters  from  various  sources.  C.  H. 
Greexe  and  R.  J.  Voskuyl  (J.  Amer.  Chem.  Soc., 
1939,  61,  1342 — 1349). — The  p  of  samples  of  water 
of  widely  different  origins  have  been  determined  by 
measuring  the  pressure  at  which  a  Pyrex,  Hg- weigh  ted, 
thick-walled,  stream-lined  float  is  exactly  balanced. 
Details  of  the  method  and  of  the  purification  of  H20 
(three  distillations  at  atm.  pressure,  followed  by  two 
in  an  evacuated  all-glass  apparatus)  are  given. 
During  low-pressure  distillation  isotopic  fraction¬ 
ation  occurs  and  the  necessary  corrections  have  been 
applied,  together  with  corrections  for  distillation  at 
atm.  pressure.  W.  R.  A. 

Salinity  of  the  subterranean  waters  of  the 
western  part  of  the  interior  delta  of  the  Niger. 
M.  Exikeff  (Compt.  rend.,  1939,  208,  2094 — 2097). — 
The  salinity  variations  (studied  by  electrical  resist¬ 
ance  measurements)  are  discussed  in  relation  to  the 
origin  of  the  waters  (pK  6-7 — 6*8),  which  contain 
02  0*0005—0*0016,  Cl  0*0117—0*027,  Mg  0*004— 
0*013,  and  CaO  0*084%  (one  sample).  A.  J.  E.  W. 

Analysis  of  mineral  water  of  Pieve  di  Cusig- 
nano  (Parma).  G.  Illari  and  S.  Beati  (Annali 
Chim.  Appl.,  1939,  29,  212 — 219). — Data  for  physico¬ 
chemical  and  chemical  characteristics  and  for  ionic 
activities  are  tabulated.  F.  0.  H. 

Spectrographic  analysis  of  [mineral]  water  of 
Fonte  di  Fiuggi  [Italy].  R.  Ixtoxti  (Annali  Chim. 
Appl.,  1939,  29,  205 — 212). — Metals  detected  in  the 
dry  residue  of  the  H20  are  listed  and  discussed. 

F.  0.  H. 

Physical  chemical  analysis  in  the  chemical 
survey  of  the  Marseilles  canal  water.  F.  Rimat- 
tei,  (M3IE.)  L.  Groiaud,  and  C.  Gerbeai;  (Ann.  Hyg. 


Publ.,  1939,  18,  145 — 151). — The  max.  variation  in 
the  electrical  conductivity  of  the  canal  water  at 
different  localities  is  9*22%,  increasing  threefold  on 
dilution  100  times  with  pure  H20.  The  pit  is  approx, 
const,  at  8*0 ±0*2.  The  measured  conductivity  of 
samples  agrees  with  that  calc,  from  Di6nert’s  formula, 
using  the  vals.  of  the  OH,  S03,  and  N03  content 
obtained  from  chemical  analysis  D.  F.  R. 

Variation  of  the  composition  of  the  water  of 
Lake  Geneva.  P.  Balavoine  (Arch.  Sci.  phys. 
nat.,  1939,  [v],  21,  Suppl.,  36 — 38). — The  salt  content 
of  the  surface-H20  of  Lake  Geneva  begins  to  decrease 
in  April  and  continues  to  do  so  until  September,  after 
which  it  increases  again  until  December.  This  effect, 
which  is  not  observed  for  H20  from  a  depth  >25  mr, 
is  due  mainly  to  variations  in  the  concn.  of  carbonates, 
and  is  attributed  to  the  decrease  in  solubility  of  the 
latter  owing  to  the  rise  in  temp,  of  the  H20. 

J.  W.  S. 

Organic  matter  in  the  waters  of  the  Barentz, 
Polar,  and  Kara  Seas.  B.  A.  Skopixtzev  (Compt. 
rend.  Acad.  Sci.  U.R.S.S.,  1939,  22,  448 — 451). — 
Data  showing  oxidisability  (KMn04  consumption)  and 
piL  are  recorded.  The  large  variations  in  oxidisability 
at  different  stations  are  discussed.  Vais,  of  pn  vary 
between  8*11  and  8*23.  L.  S.  T. 

Spectrum  analysis  of  the  water  supply  of  Bell 
Ville  (Cordoba,  Argentina).  Determination  of 
vanadium.  F.  Charola  (Anal.  Asoc.  Qufm.  Argen¬ 
tina,  1939,  27,  35 — 10). — By  spectrographic  methods 
it  is  shown  that  Na,  Ca,  Ba,  Mg,  Al,  Si,  Mn,  Mo,  Fe, 
Cu,  and  K  together  with  1*46  mg.  V  per  1.  are  present. 

F.  R.  G. 

Distribution  of  ammonia  in  waters  of  the 
Gulf  of  Maine.  A.  C.  Redfield  and  A.  B.  Keys 
(Biol.  Bull.  Wood’s  Hole,  193S,  74,  83— 92).— In  the 
deeper  basins  the  [NH3]  is  fairly  uniform  at  all 
depths  in  September,  whereas  in  May  it  is  greatest 
between  30  and  60  m.  In  the  tideways  the  concn.  at 
all  depths  was  uniform  both  in  May  and  September 
and  in  shallow  H20  it  was  irregular.  The  occurrence 
of  NH3  is  similar  to  that  of  dissolved  org.  P  compounds. 
The  distribution  with  depth  of  NH3  in  May  is  closely 
similar  to  that  of  N02',  supporting  Rakestraw’s 
view  that  the  latter  is  formed  by  oxidation  of  the 
former.  Both  are  absent  from  the  surface  layer, 
probably  owing  to  assimilation  by  plankton.  The 
regions  of  highest  [NH3]  are  those  in  which  zoo¬ 
plankton  is  also  abundant.  A.  D.  H. 

Analyses  of  the  mineral  waters  of  Varano 
Marchesi  (Parma).  II.  G.  Illari,  P.  Piaxa,  and 
E.  Lasagxi  (Annali  Chim.  Appl.,  1939,  29,  152 — 
166;  cf.  A.,  1939,  I,  106). — Chemical  composition  and 
physico-chemical  properties  of  two  other  waters  are 
recorded.  0.  J.  W. 

Clay  pool  containing  sulphuric  acid  at  Rein- 
bek.  W.  Ohle  (Arch.  Hydrobiol.,  1936,  30,  604 — 
662;  Chem.  Zentr.,  1937,  i,  1652). — The  artificial  pool 
described  contains  30  mg.  of  H2S04  per  1.  (pn  3*1 — 
3*6),  resulting  from  the  weathering  of  clav  containing 
pyrites.  A.  J.  E.  W. 
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[Absorption  of  ammonia  by]  snow.  P.  Baia- 
volne  (Arch.  Sci.  phys.  nat.,  1939,  [v],  21,  Suppl. 
38 — 39). — Observations  of  the  NH3  content  of  snow 
and  hoar-frost  indicate  that  the  absorption  of  NH3  by 
snow  occurs,  not  only  during  the  snowfall,  but  also 
subsequently.  J.  W.  S. 

Rosebud  meteorite,  Milam  Co.,  Texas.  F.  M. 
Bullard  (Amer.  Min.,  1939,  24,  242 — 254). — The 
meteorite  consists  mainly  of  olivine  chondrules  in  a 
matrix  of  silicate  minerals,  metal,  and  troilite. 
Olivine  comprises  >50%  of  the  meteorite,  with  metal 
next  in  abundance,  followed  by  pyroxenes  (enstatite- 
hypersthene),  and  with  troilite,  glass,  chromite  ( ?), 
schreibersite,  and  Fe  oxide  ( ?),  in  small  amounts. 
Chemical  analyses  of  the  sol.  and  insol.  silicate  and 
metallic  portions,  as  well  as  a  composite  analysis, 
axe  recorded.  Traces  of  Ge,  Ba,  and  Y  were  also 
detected  spectrographically.  L.  S.  T. 

Measurement  of  the  amount  of  steam  escap¬ 
ing  from  areas  of  volcanic  or  solfataric  activity. 
S.  H.  Wilson  (Nature,  1939,  143,  802— S03).— A 
method  is  described,  and  results  for  active  centres  at 
Mt.  Tongariro,  N.Z.,  and  White  Island  are  given. 

L.  S.  T. 

Marsh,  gas  in  the  ecology  of  some  peat  bogs. 
H.  A.  Allard  (Science,  1939,  89,  533— 535).— Large 
quantities  of  CH4  are  entrapped  beneath  the  roots  of 
sedges  and  org.  ooze  present  in  Grassy  Pond,  Oxford, 
Mass.  The  CH4  appears  to  be  physiologically  inert 
and  may  act  only  as  a  diluent  of  02.  L.  S.  T. 

Determination  of  boron  etc.  in  boron  minerals. 
E.  F.  Gobel  (Rev.  Chim.  Ind.,  1939,  8,  266—269).— 
H20,  Si02,  Fe203  A1203,  CaO,  MgO,  Na20,  S03, 

C02,  NaCl,  Cl,  and  B203  contents  are  recorded  for 
S.  American  ulexite  and  rasorite  (kernite)  and  for 
Tibetan  borax  (tincal).  F.  R.  G. 

Lamellar  structure  of  potash-soda  felspars. 
S.  H.  Chao  and  W.  H.  Taylor  (Nature,  1939,  143, 
1024 — 1025). — X-Ray  examinations  of  K20-Na20 
orthoclase  felspars  with  microperthitic  structures 
indicate  that  in  both  of  the  structure  types  observed 
the  K20  felspar  is  present  as  a  monoclinic  component. 
Further,  while  in  the  low-Na20  type  the  triclinic 
Na20  felspar  lamellae  are  twinned  on  the  pericline 
law,  in  the  high-Na20  type  they  are  twinned  on  the 
albite  law.  *  L.  S.  T. 

Mica-pegmatites  of  Kodarma,  India.  S.  K. 
Roy,  N.  L.  Sharma,  and  G.  C.  Chattopadhyay  (Geol. 
Mag.,  1939,  76,  145 — 164). — Structure  and  origin  are 
discussed.  L.  S.  T. 

Kruger  alkaline  syenites  of  Southern  British 
Columbia.  C.  D.  Campbell  (Amer.  J.  Sci.,  1939, 
237,  527 — 549). — The  mineralogy,  petrography,  and 
genesis  of  the  Kruger  syenites  are  described  and 
discussed.  v  L.  S.  T. 

Presence  of  sodium- containing  orthoclase  in 
the  syenitic  rocks  of  Divrik  (Turkey).  M.  Gysin 
(Arch.  Sci.  phys.  nat.,  1939,  [v],  21,  Suppl.,  39 — 12). 
— The  crystal  angles  of  the  felspar  occurring  on  the 
north  side  of  the  magnetite  seam  in  Divrik  indicate 
that  it  includes  Na-containing  orthoclase. 

J.  W.  S. 


Polymorphism  of  the  micas  and  diffuse  X-ray 
scattering  of  layer  silicate  lattices.  S.  B.  Hen¬ 
dricks  (Nature,  1939,  143,  S00). — X-Ray  examin¬ 
ation  of  many  micas  reveals  a  great  variety  of  struc¬ 
ture.  In  biotite-like  micas,  the  A1  silicate  lavers  are 
stacked  in  a  variety  of  ways  preserving  12-fold  co¬ 
ordination  of  interlaver  K  ions.  Diffuse  scattering 
of  X-rays  by  some  biotit es  is  a  result  of  random 
combination  of  types  of  stacking.  Incomplete  filling 
of  the  octahedral  co-ordination  positions  in  muscovite 
leads  to  distortion  of  the  co-ordination  and  therefore 
of  the  layer;  as  a  result,  there  is  only  one  way  in 
which  the  12 -fold  co-ordination  of  K  between  layers 
can  be  obtained.  L.  S.  T. 

Obsidian-like  rock  formed  from  the  melting 
of  a  granodiorite.  E.  S.  Larsen  and  G.  Switzer 
(Amer.  J.  Sci.,  1939,  237,  562 — 568). — An  egg- 
shaped  inclusion  of  granodiorite  ~50  ft.  long  and  40 
ft.  wide,  included  in  a  plug  of  andesite  at  Calaveras 
Quany,  San  Diego  Co.,  California,  has  undergone 
partial  fusion,  and  appears  as  a  black  obsidian-like 
glass  containing  abundant  phenocrysts  of  quartz, 
plagioclase,  and  augite.  The  perthite,  biotite,  and 
hornblende  of  the  granodiorite  have  disappeared  in 
the  partly-fused  mass,  the  perthite  being  incorporated 
in  the  glass,  and  the  biotite  and  hornblende  being 
replaced  by  diopside  and  Fe  ore.  The  glass  contains 
4-57%  of  H20,  and  only  H20  has  been  added  to  the 
inclusion  during  the  partial  fusion.  The  fluxing 
action  of  H20  probably  made  the  fusion  possible. 
Chemical  analyses  of  the  andesite  plug,  the  Green 
Valley  tonalite  which  is  the  parent  rock  of  the  in¬ 
clusion,  the  partly-fused  inclusion,  and  the  glass  of 
the  inclusion  are  recorded.  Photomicrographs  of  the 
fused  inclusion  are  reproduced.  L.  S.  T. 

Granodiorite  from  Zsiddv&r.  T.  Takats  (Mat. 
Term.  iSrtesito  Tud.  Akad.  Ill,  Oszt.  Fol.,  1936,  54, 
SS2 — S92  ;  Chem.  Zentr.,  1937,  i,  1652). — The  grano¬ 
diorite  contains  Sid,  63*12,  TiO20*ll,  Alo0ol8-99,Fe203 
1*73,  FeO  1*73,  MnO  0*13,  MgO  2*19,  CaO  4*83,  Na20 
3*25,  K20  2*25,  P205  0*19,  and  constitutional  H20 
1*24%.  Inclusions  and  cavities  contain  a  variety  of 
minerals,  including  laumontite  (Si02  52*24,  AJ203 
22*14,  CaO  10*55,  Na20  0*31,  K20  0*43,  constitutional 
H20  15*14%,  MgO  trace)  and  desmine  (SiO„  55*95, 
A1203  16*72,  Fc203  0*32,  CaO  7*74,  SrO  0*01,  Na20 
0*78,  constitutional  H20  17*06,  H20  evolved  at  100° 
1*67%).  A.  J.  E.  W. 

Manosque  (Lower  Alps)  deposits  of  asphaltic 
limestone  and  sulphur. — See  B.,  1939,  822. 

Vesuvianite  and  fluorescent  apatite  from 

Center  Strafford,  New  Hampshire.  G.  W.  Ste¬ 
wart  (Amer.  Min.,  1939,  24,  274 — 275).  L.  S.  T. 

World  distribution  of  serpentinised  peridotites 
and  its  geologic  significance.  H.  H.  Hess  (Amer. 
Min.,  1939,  24,  275—276).  L.  S.  T. 

Pitchblende  ore  from  Great  Bear  Lake, 

Canada.  J.  P.  Marble  (Amer.  Min.,  1939,  24, 
272 — 273;  cf.  A.,  1937,  I,  538) —Chemical  analyses 
of  two  ore  samples,  one  of  which  has  provided  the 
material  for  many  earlier  age  investigations,  are 
recorded.  L.  S.  T. 
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Fluorescence  experiments  with  secondary 
uranium  minerals.  H.  Meixner  (Naturwiss., 
1939,  27,  454). — U  minerals  which  fluoresce  strongly 
in  ultra-violet  light  may  be  classified  into  two  types  : 
(a)  autunite  type  (autunite,  uranospinite,  uranocircite, 
trogerite,  etc.)  and  (5)  schrockingerite  type.  The 
fluorescence  of  (a)  is  yellowish-green,  and  of  (b)  pure 
green.  Differences  in  the  position  and  no.  of  fluor¬ 
escence  bands  occur  between  and  within  the  groups. 
Secondary  U  minerals  show  either  a  weak  fluorescence, 
or  none  at  all.  Manjr  of  those  which  fluoresce' feebly 
have  been  altered  only  on  the  surface,  or  have  been 
weathered,  arising  from  non-fluorescing  minerals 
(torbernite,  zeunerite,  bassetite,  etc.).  The  autunite 
type  consists  of  U  phosphates,  arsenates,  and  sul¬ 
phates,  whilst  the  schrockingerite  type  consists  of  U 
carbonates.  The  non-fluorescing  minerals  are  sili¬ 
cates.  The  presence  of  certain  metals  (Cu,  Pb,  Bi, 
Fe)  may  cause  non-fluorescence.  This  classification 
may  be  used  to  investigate  the  nature  of  a  U  mineral, 
and  indicates  that  bassetite  is  Fe(U02)2(P04)2}a;H20 
(a;  =  8  or  12),  and  not  Ca(U0a)2(P04)2,8H20. 

A.  J.  M. 

(3-Uranotile.  V.  Steinocher  and  R.  NovA£ek 
(Amer.  Min.,  1939,  24,  324 — 338). — (3-Uranotile  (I) 
from  Joachimstal  has  p  3-953  and  Si02  13*11,  U03 
66*29,  CaO  7*32,  H20  12*87,  C02  present,  total  99*59%, 
giving  the  formula  Ca0,2Si02,2U03,6H20.  (I)  from 
Bedford,  N.Y.,  and  from  Mitchell  Co.,  N.  Carolina, 
has  been  incorrectly  identified  (A.,  1935,  323)  as 
schroeckingerite.  (I)  from  Wolsendorf  has  p  3*85 
and  Si02  12*9,  U03  66*9,  CaO  7*1,  H20  12*6,  total 
99*5%.  Optical  data  for  these  samples  of  (I)  are 
recorded.  L.  S.  T. 

Classification  of  the  minerals  of  the  serpentine 
group.  N.  E.  Efremov  (Compt.  rend.  Acad.  Sci. 
U.R.S.S.,  1939,  22,  432— 435).— K olskite, 
5Mg0,4Si02,4H20,  p  2*401,  hardness  2—3,  n  1*542, 
occurs  at  Saig  Lake,  the  Kola  peninsula.  The  endo- 
and  exo-thermal  effects  observed  in  a  thermal  analysis 
are  those  typical  of  serpentine  minerals.  The  X-ray 
powder  diagrams  of  this  mineral  and  of  silky  chrysotile 
asbestos  from  the  Markopidgc  region,  deveilite  from 
the  Tkhacha  region,  and  kerolite  (II)  from  the  Beden 
region  show  typical  serpentine  lines.  With  adigeite, 
ishkildite,  hydroforsterite  (I),  and  karachaite  (III) 
these  form  a  series  of  serpentine  minerals  in  which  the 
intermediate  members  are  combinations  of  a  mol.  of 
the  (I)  type  and  a  mol.  of  the  (III)  type,  with  the 
ratio  MgO  :  Si0o  varying  from  2  in  (I)  to  1  in  (II)  and 
(III).  ~  L.  S.  T. 

Identity  of  monite,  zeugite,  spodiosite,  and 
apatite.  H.  Strtjnz  (Naturwiss.,  1939,  27,  423). — 
X-Ray  powder  diagrams  of  monite,  zeugite  [hydrated 
Ca3(P04)2],  and  spodiosite  [4Ca(F,Cl)2  + 
5Ca3(P,As)208]  are  identical  with  that  of  apatite. 
Monetite  (CaHP04)  gives  a  diagram  different  from 
that  of  apatite.  A.  J.  M. 

Eusynchite,  araoxene,  pyrobelonite,  and  des- 
cloizite.  H.  Strunz  (Naturwiss.,  1939,  27,  423). — 
Eusynchite  and  araoxene  (hydrated  Pb  Zn  vanadates) 
gave  identical  X-ray  powder  diagrams,  and  eusynchite 
from  another  source  was  identical  with  pyromorphite. 
The  name  eusynchite  may7  be  extended  to  cover 


descloizite,  (V04/0H)ZnPb,  and  araoxene  retained 
for  descloizite  containing  As,  [(V,As)04/OH]ZnPb. 
Pyrobelonite,  (V04/0H)MnPb,  gave  a  rotating  crystal 
diagram  with  lattice  consts.  corresponding  with  these 
of  descloizite.  A.  J.  M. 

Microscopical  characters  of  some  manganese 
minerals  found  in  the  lateritic  manganese  ore 
of  Belgaum  District,  S.W.  India.  S.  Deb  (Cur¬ 
rent  Sci.,  1939,  8,  258 — 260). — Hollandite  (I)  and 
romanechite  (II)  occur  side  by  side  with  psilomelane 
and  polianite,  the  two  essential  minerals  of  the  ore. 
Reflecting  powers  of  these  minerals  and  their  behaviour 
with  HC1,  H2S04,  H202,  etc.  are  recorded.  (I)  and 
(II)  are  distinct  species.  L.  S.  T.. 

Petrography  and  petrology  of  the  Lower  Cam¬ 
brian  manganese  ore  of  W.  Merionethshire. 
A.  W.  Woodland  (Quart.  J.  Geol.  Soc.,  1939,  95, 
1 — 35). — The  ore  occurs  as  a  band,  ~1  ft.  thick, 
interbedded  with  gritty  and  muddy  rocks.  The 
normal  rocks  associated  with  the  ore,  especially  those 
above  it,  are  markedly  manganiferous.  The  ore  is  a 
hard  flinty  rock  with  a  semi-conchoidal  fracture, 
banded  with  alternations  of  red,  yellow,  and  bluish- 
black  materials.  The  red  and  yellow  portions  are 
essentially  spessartite  (I)  and  dialogite  (II),  with  rare 
amounts  of  rhodonite.  The  black  bands  contain 
small  amounts  of  pyrolusite.  The  colour  of  the  red 
layers  is  due  to  small  quantities  of  finely-divided 
haematite  included  in  the  (I).  The  MnO  content  of 
the  ore  varies  from  37  to  49%,  with  a  progressive 
increase  from  the  red  to  the  black  material.  The  % 
of  garnet  varies  from  50  in  the  red  to  20  in  the  cream 
and  black  ores.  The  presence  of  (I)  indicates  con¬ 
siderable  metamorphism.  The  ore  is  sedimentary, 
and  was  originally  laid  down  as  a  mixture  of  (II)  with 
clayey  and  siliceous  materials,  probably  as  a  gel. 
The  origin  of  the  ore  is  discussed.  Chemical  and 
mineralogical  analyses  of  the  ore  rock  and  the  con¬ 
tained  garnet  are  recorded.  L.  S.  T. 

Occurrence  of  chrysoberyl  near  Golden,  Colo¬ 
rado.  W.  A.  Waldschmidt  and  R.  V.  Gaines 
(Amer.  Min.,  1939,  24,  267 — 271). — Unusually  large 
crystals  and  cryst.  masses  of  chrysoberyl  occur  in  a 
granite  pegmatite  near  Drew  Hill,  Golden,  Colorado. 
The  analysis  [W.  P.  Schoder]  is  BeO  19*15,  A1203 
76-34,  FeO  3*60,  Ti02  0*55,  Si02  and  MnO  traces,  Cr 
none,  loss  on  ignition  0-30%  ;  p  is  3*648.  L.  S.  T. 

Muscovite.  G.  W.  Volk  (Amer.  Min.,  1939,  24, 
255 — 266;  cf.  A.,  1925,  ii,  592). — Chemical  analyses 
and  optical  consts.  of  22  samples  of  muscovite  from 
different  parts  of  the  world  are  recorded.  Before 
analysis  the  samples  were  freed  from  inclusions  by 
means  of  heavy  liquids  and  from  free  Fe  oxide  by 
means  of  H2S  and  dil.  acid.  The  formula?  for  the 
three  members  of  the  muscovite  system  that  corre¬ 
spond  most  accurately  with  the  chemical  composition 
are  K  muscovite,  H4K2Al6Si6024,  phengite  (I), 
H6K2(Fe,Mg)2Al4Si6024,  and  Fe111  muscovite  (II), 
H4K2FeTTI2Al4Si6024.  The  formula  for  (I)  is  modified 
from  that  generally  accepted,  vj  rises  when  the  (II) 
content  of  the  system  increases.  The  optic  angle 
decreases  with  an  increase  in  the  amount  of  (I),  and 
when  small  amounts  of  (I)  are  present  with  large 
amounts  of  (II).  L.  S.  T. 
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Goldschmidtine,  a  newly-recognised  antimon- 
ide  of  silver.  M.  A.  Peacock  (Amer.  Min.,  1939, 
24,  227— 241).— Fuller  details  (cf.  A.,  1939,  I,  344) 
are  recorded.  L.  S.  T. 

Crystal  structure  of  nacrite,  Al203,2Si02,2H20, 
and  polymorphism  of  the  kaolin  minerals.  S.  B. 
Hendricks  (Z.  Krist.,  1939,  100,  509—518;  cf. 
Gruner,  A.,  1933,  45, 892). — From  analysis  of  Weissen- 
berg  and  rotation  X-radiograms  of  single  crystals 
(Colorado),  the  cell  is  mono  clinic  (pseudo  hexagonal) 
with  a  8-94,  b  5*14,  c  43*0  a.,  p  90°  20' ;  six 
[(OH)8Al4Si4O10]  per  cell;  space-group  C* — Cc.  The 
layer  structure  found  to  accord  with  intensities  is 
discussed  with  those  of  kaolinite,  dickite,  and  halloys- 
ite,  in  terms  of  the  OH  linkage  involved  in  the 
various  methods  of  stacking  the  [(OH)4Al0Si205]n. 

~  I.  Me  A. 

Granite  from  Holyczowka  (Wolhynien).  J. 
Wojciechowski  (Arch.  Min.  Soc.  Sci.  Varsovie, 
1936,  12,  96—117;  Chem.  Zentr.,  1937,  i,  1400).— 
The  granite  [quartz  32*5,  plagioclase  (Ab92An8 — 
Ab87An13)  32*4,  orthoclase  -f-  microcline  22*8,  biotite 
5*6,  muscovite  5*3,  apatite  0*3,  other  minerals  1*1 
mol.-%]  is  described  and  compared  with  surrounding 
deposits.  A.  J.  E.  W. 

Crystallisation  of  the  Rockville  granite,  Minne¬ 
sota.  E.  Tatge  (Amer.  Min.,  1939,  24,  303 — 316). — 
Minerals  of  the  granite  are  described  and  their  para- 
genesis  is  discussed.  A  chemical  analysis  [F.  F.  Grout 
and  F.  J.  Pettijoiin]  of  the  granite  is  given. 

L.  S.  T. 

Rational  quantitative  mineralogical  classi¬ 
fication  of  granitoids.  B.  M.  Kurletski  and 
O.  I.  Kovaleva  (Compt.  rend.  Acad.  Sci.  U.R.S.S., 
1939,  23,  557 — 560). — The  boundaries  of  a  series  of 
rock  groups  are  defined  on  a  tetrahedral  diagram,  on  the 
basis  of  the  proportions  of  quartz,  orthoclase,  plagio¬ 
clase,  coloured  and  secondary  minerals  found  in  a 
large  no.  of  specimens.  L.  J.  J. 

Lateritic  decomposition  of  granite  in  the 
Macenta  region  (French  Guinea).  J.  de  Lap- 
parent  (Compt.  rend.,  1939,  208,  1767—1769).— 
Three  stages  in  the  decomp,  are  distinguished  :  (a) 
slight  decomp,  with  formation  of  sericite  from  Ca  Na 
felspars;  ( b )  sand  formation;  (c)  loss  of  mica  and 
formation  of  kaolin  from  the  sand,  and  production  of 
gibbsite  in  the  granite  masses,  which  retain  their 
mica.  A.  J.  E.  W. 

Metasomatic  origin  of  the  Adirondack  mag¬ 
netite  deposits.  H.  L.  Alling  (Econ.  Geol.,  1939, 
34,  141 — -172  ;  cf.  ibid,,  1925,  20,  335). — Examination 
of  numerous  thin  sections  from  most  of  the  mines  and 
prospects  of  the  Adirondacks  shows  that  the  ore  is 
due  largely  to  high- temp,  metasomatic  replacement. 
The  wall  rocks  show  that  a  series  of  overlapping 
processes  involving  differentiation,  assimilation, 
crystallisation,  contact  action,  and  various  intro¬ 
ductions  has  taken  place.  The  textural  minerals  of 
the  wall  rock  are  described.  L.  S.  T. 

Oxidation  of  magnetite.  Variation  of  the  rate 
of  oxidation  at  the  Curie  point.  R.  Lille  (Compt. 
rend.,  1939,  208,  1891 — 1S93). — The  oxidation  of 
natural  Fe304  at  410 — 800°  is  followed  by  x  measure¬ 


ments.  At  <600°  oxidation  is  rapid  for  ~  1  min.  and 
then  almost  ceases  owing  to  formation  of  a  protective 
layer  of  Fe203 ;  after  ~  30  min.  fissures  develop  in  this 
kiyer,  and  oxidation  continues  slowly.  At  >600° 
oxidation  is  slow  but  continuous  after  ~5  min., 
owing  to  appreciable  diffusion  of  02  through  the  layer. 
An  abrupt  increase  and  a  slight  anomaly  in  the  rate  of 
oxidation  occur  at  570°  and  675°,  the  Curie  points 
of  Fe304  and  Fe203,  respectively.  The  anomaly  is 
possibly  due  to  a  change  in  the  rate  of  diffusion. 

A.  J.  E.  W. 

Thermal  dissociation  of  zinc  carb  onate .  A .  Rose 
(Compt.  rend.,  1939,  208,  1914 — 1916). — Thermal 
decornp.  of  a  smithsonite  (I)  crystal  gives  oriented 
ZnO  crystals  which  are  shown  by  the  X-ray  diagrams 
to  have  a  (1010)  face  parallel  to  one  of  the  original 
e3  (311)  faces,  and  prism  edges  parallel  to  rhombo- 
hedron  edges  of  binary  axes  of  the  original  crystal. 
This  shows  that  a  small  translation  (1*9  or  2*3  a.)  of  Zn 
atoms  along  the  [112]  or  [110]  axes  and  a  0*5  A. 
displacement  of  O  atoms  occurs  on  decomp.,  giving 
the  ZnO  structure.  The  loss  of  C02  from  a  (I) 
crystal  is  retarded  soon  after  commencement  of 
decomp.,  owing  to  formation  of  a  ZnO  layer,  but  after 
a  further  period  of  heating  fissures  develop  due  to 
growth  of  the  ZnO  grains,  and  decomp,  is  accelerated. 

A.  J.  E.  W. 

Mechanism  of  cation  exchange  in  the  mont- 
morillonite-beidellite-nontronite  type  of  clay 
minerals.  J.  E.  Gieseking  (Soil  Sci.,  1939,  47, 
1 — 13). — Absorption  of  large  substituted  NH4  ions 
by  these  clay  types  results  in  wider  spacings  in  the 
crystal  lattice  than  those  produced  by  smaller  ions. 
X-Ray  diffraction  is  correspondingly  intensified  to 
extents  which  ultimately  reach  a  max.  val.  The 
adsorbed  large  complex  ions  are  replaceable  by  others 
of  similar  size  but  not  by  H\  The  complex  ions  are 
highly  effective  in  coagulating  the  clay.  Mont- 
morillonite  saturated  with  the  complex  ions  does  not 
show  the  characteristic  absorption  of  H20  and  swelling, 
and  the  (001)  lattice  spacings  are  unaffected  by  the 
total  H20  content  of  the  system.  A.  G.  P. 

Silicious  fossils.  M.  D£ribkre  (Rev.  Soc.  Brasil. 
Qufm.,  1939,  8,  47 — 58). — A  review  of  the  occurrence, 
constitution,  and  applications  of  kieselguhr,  with 
analyses  of  samples  from  France,  Algeria,  Germany, 
U.S.A.,  and  S.  Africa.  F.  R.  G. 

Gravitational  accumulation  of  olivine  during 
the  advance  of  basaltic  flows.  R.  E.  Fuller  (J. 
Geol.,  1939,  47,  303 — 313). — Late  Tertiary  basaltic 
flows  in  S.E.  Oregon  show  locally  a  surface  depletion 
and  a  basal  concn.  of  olivine  (I)  above  a  chilled  basal 
zone  containing  scattered  phonocrysts.  of  (I).  The 
ferromagnesian  grains  appear  to  have  accumulated 
gradually  in  a  manner  analogous  to  the  deposition  of 
sand  at  a  river  delta.  Three  chemical  analvses 
[W.  H.  and  F.  Herdsman]  are  recorded.  L.  S.  T. 

Viscosity  of  lava.  R.  L.  Nichols  (J.  Geol.,  1939, 
47,  290 — 302). — A  stud}'  of  the  Alika  flow  of  Hawaii. 

L.  S.  T. 

Pyrosynthesis,  microscope  study,  and  irides¬ 
cent  filming  of  sulphide  compounds  of  copper 
with  arsenic,  antimony,  and  bismuth.  A.  M. 
Gaudin  and  G.  Dicke  (Econ.  Geol.,  1939,  34,  49 — SI, 
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214 — 232). — The  minerals  synthesised  by  melting  the 
appropriate  elements  with  S  in  a  bomb  are  : 
chalcocite,  covellite,  famatinite  (three  varieties,  and 
an  arsenical  solid  solution,  probably  stibioluzonite), 
tetrahedrite  (three  varieties),  chalcostibite,  stibnite, 
enargite  and  an  antimonial  solid  solution,  probably 
luzonite,  tennantite  I  and  II,  realgar,  two  As~S 
glasses,  bismuth inite,  cuprobismutito  (I),  klaprothito, 
and  two  allotropie  ( ?)  forms  of  wittichenite.  The 
temp,  at  which  the  phases  solidified  are  >  those  at 
which  Ag  sulpho-salts  solidify.  The  solid  solutions 
observed  are  of  the  type  in  which  one  atom  of  the 
lattice  is  replaced  by  another  rather  than  of  the 
interstitial  typo  in  which  the  lattice  is  disarranged. 
The  optical  character  and  the  iridescent  filming 
behaviour  (B.,  1938,  662)  of  these  minerals  are  re¬ 
corded  and  the  composition  and  structure  of  the 
various  phases,  and  the  solid  solution  effects,  are 
described  and  discussed.  A  diagram  for  a  part  of  the 
system  Cu-Bi-S  is  reproduced.  CuS,Bi2S3,  instead  of 
3Cu9S,4Bi2S3,  is  the  formula  proposed  for  (I). 

L.  S.  T. 

Ruby  Gulch  gold  mining  district,  Little  Rocky 
Mountains,  Montana.  J.  L.  Dyson  (Econ.  Geol., 
1939,  34,  201 — 213). — The  ore  deposits,  which  are 
low-grade,  are  worked  primarily  for  Au.  They  yield 
some  Ag.  In  the  ore  zones,  quartz  (I)  is  the  most 
abundant  mineral  and  pyrite  (II)  is  common.  Fluor¬ 
ite  (III)  is  common  locally.  Some  relatively  high- 
grade  ore  consists  of  a  mixture  of  (I),  (II),  (III),  Au, 
and  sylvanite  (IV).  The  ores  were  deposited 
apparently  by  ascending  hydrothermal  solutions 
under  conditions  characteristic  of  epithermal  deposits, 
and  the  general  order  of  deposition  was  (I),  (II),  sericite 
(V),  Au  ;  (I),  (II),  (V),  calcito  ( ?) ;  (III) ;  Au  and  (IV). 

L.  S.  T. 

Geology  of  a  portion  of  the  Lupa  goldfield 
[E.  Africa].  D.  Gallagher  (Econ.  Geol.,  1939, 
34,  243 — 267). — The  general  geology,  petrography, 
and  data  regarding  the  nature  and  origin  of  the  lenti¬ 
cular  Au  veins  are  described.  The  region  is  composed 
of  complex,  pre-Cambrian,  igneous  rocks  in  which 
abundant  Au  quartz  veins  occur.  These  were  de¬ 
posited  metasomatically  in  fracture  channelways  by 
solutions  genetically  related  to  a  widespread  invasion 
of  the  region  by  alaskite.  A  chemical  analysis 
[F.  Oates]  of  the  alaskite  is  recorded.  L.  S.  T. 

Ore  geology  of  the  Day  Dawn  mine,  New 
Guinea.  N.  H.  Fisher  (Econ.  Geol.,  1939,  34, 
173 — 189). — The  ore  geology,  the  genesis  of  the  lode, 
the  occurrence  and  distribution  of  the  Au,  and  the 
distribution  of  the  Ag  are  described.  Ag  vals.  are  high, 
and  the  ratio  Ag  :  Au  is  <—30  :  1,  but  Ag  is  probably 
mostly  contained  in  an  insol.  manganite.  L.  S.  T. 

Origin  of  the  Sweetwater,  Tennessee,  barite 
deposits.  R.  A.  Lawrence  (Econ.  Geol.,  1939,  34, 
190 — 200). — These  deposits  are  of  the  simple  fissure¬ 
filling  type  and  are  underlain  by  irregular  fissure- 
veins  in  Beekmantown  dolomite.  The  veins  are 
associated  with  dolomitised  limestone.  Calcite,  pyr¬ 
ite,  fluorite,  and  barite  are  the  onlv  common  minerals 
of  these  deposits,  and  were  deposited  in  this  order. 
Deposition  from  ascending  thermal  waters  is  in¬ 
dicated.  L.  S.  T. 


11  Acidity  "  of  quartz.  G.  van  Praagh  (Nature, 
1939,  143,  1068). — The  lowering  of  the  pR  of  H20 
which  results  from  the  addition  of  powdered  quartz  is 
probably  due  not  to  H2Si03,  but  to  adsorbed  C02. 
This  view  is  supported  by  heating  (300°)  and  cooling 
the  quartz  in  a  vac.,  after  which  addition  to  H20  has 
no  effect  on  pH.  The  vol.  of  gas  evolved  is  sufficient  to 
account  for  the  observed  lowering  of  ^;H.  Addition  of 
NaCl  increases  the  acidity  of  the  quartz-H20  system 
owing  to  the  decrease  in  [HCOa']  by  Na*.  L.  S.  T. 

Unit  cells  of  quartz  and  chalcedony.  M. 

Kolaczkowska  (Arch.  Min.  Soc.  Sci.  Varsovie, 
1936,  12,  82—89;  Chem.  Zentr.,  1937,  i,  1399).— 
Vais,  of  a,  c  (in  A.),  c/a,  and  V  (in  cu.  a.)  are  as 
follows:  chalcedony,  4*718,  5*275,  1*117,  102*20; 
hydrothermal  quartz,  4*903,  5*393,  1*099,  112*28; 
granite  quartz,  4*964,  5*430,  1*093,  115*93. 

A.  J.  E.  W. 

Evolution  of  calcium  phosphate  in  the  Toar- 
cien  de  l’Echelle  (Ardennes).  A.  Bonte  (Compt. 
rend.,  1939,  209,  53—56;  cf.  ibid.,  1938,  206,  1494).— 
A  qual.  analysis  has  been  made  of  the  different  levels 
in  a  cutting  at  Toarcien  de  nSchcllc.  The  determin¬ 
ation  of  P  (as  P205)  in  the  different  levels  leads  to  the 
following  scheme  for  the  evolution  of  the  phosphate  : 
solidification,  modification,  dissolution,  crystallisation, 
and  diffusion.  W.  R,  A. 

Chemical  composition  of  zircons.  E.  Kosti- 
leva  (Compt.  rend.  Acad.  Sci.  U.R.S.S.,  1939,  23, 
167 — 169). — Anomalous  variations  among  different 
zircons  are  discussed.  Reported  analytical  dis¬ 
crepancies  are  ascribed  to  neglect  of  traces  of  other 
elements.  Varying  solubility  of  zircons  in  HF  is  due 
to  metamictic  decomp,  and  to  heterogeneity  of 
composition.  The  extent  of  decomp,  of  Ceylon 
zircons  into  Zr02  and  Si02  cc  the  amount  of  U  iso- 
inorphously  enclosed,  and  a-particles  may  also  be  the 
cause  of  green  and  black  colorations.  J.  A.  K. 

Herrengrundite  from  the  Uspensky  mine  in 
Kazakhstan.  F.  V.  Tschuchrov  and  V.  M.  Sen- 
derova  (Compt.  rend.  Acad.  Sci.  U.R.S.S.,  1939,  23, 
165 — 166). — Deposits  on  the  walls  of  an  old  Cu  mine 
had  the  composition  Ca0,4Cu0,2S03,6H20,  and  have 
been  identified  as  herrengrundite.  Genesis  of  this 
mineral  by  percolating  H20  is  discussed.  The 
Uspensky  specimens  cannot  be  >40  years  old. 

J.  A.  K. 

Hyalophane  from  the  Slyudyanka  mine.  P.  V. 

Kalinin  (Compt.  rend.  Acad.  Sci.  U.R.S.S.,  1939,  23, 
163 — 164). — Rocks  associated  with  certain  phlogopite 
veins  are  described.  The  physical  properties  and 
chemical  composition  of  a  Ba  felspar  similar  to 
Swedish  hyalophanes  are  recorded.  J.  A.  K. 

Content  of  rare  and  other  elements  in  the 
cassiterites  of  different  genesis  from  U.S.S.R. 
deposits  according  to  spectro-analytical  data. 
S.  A.  Borovik  and  J.  D.  Gotman  (Compt.  rend. 
Acad.  Sci.  U.R.S.S.,  1939,  23,  351 — 354). — Spectrum 
analysis  of  27  specimens  of  cassiterites  of  different 
origin  are  reported  and  the  presence  of  various 
elements  is  indicated.  In  cassiterites  of  pegmatite 
veins  Nb,  Ta,  Zr,  Fe,  and  Mn  are  present  and  often 
Ga,  Be,  and  Hf,  but  no  V.  Cassiterites  from  quartz, 


500 


BRITISH  CHEMICAL  AND  PHYSIOLOGICAL  ABSTRACTS* — A.,  I. 


XIII 


quartz -felspar,  and  sulphide  cassiterite  veins  are  quite 
different  from  those  from  pegmatite  veins  in  contain¬ 
ing  considerable  V  and  some  W,  In,  and  Mn.  Wood 
tin  contains  Pb,  Zn,  Mo,  Sb,  and  Ge.  None  of  the 
specimens  contained  Ag,  Cd,  Co,  Ni,  K,  As,  Ba,  or  Sr. 

W.  R.  A. 

Allanite  from  the  Abukuma  granite  region. 
S.  Hata  (Sci.  Papers  Inst.  Phys.  Chem.  Res.  Tokyo, 
1939,  36, 112—129). — Analyses  of  specimens  of  allanite 
from  new  localities  in  the  Abukuma  granite  region 
confirm  Machatschki’s  formula  X2  F3Z3(0, OH)  13  (X  = 
Ca,  Mn,  Th,  rare-earth  elements;  Y  =  Fe,  Al,  Mg, 
Ti;  Z  =  Si,  P)  (cf.  Centr.  Min.,  1930,  A,  89,  153). 
The  amounts  of  Mn  and  of  rare-earth  elements  in  X 
varies  widely  with  the  localit3r.  The  colour  of  the 
streak  in  allanite  varies  from  dark  green  to  brown 
and  is  related  to  the  proportion  of  Fe203  and  FeO, 
being  brown  when  Fe203  :  FeO  is  >  0*35.  Hardness  of 
allanite  increases  with  [Mn].  n  of  allanite  increases 
with  the  concn.  of  rare-earth  elements  and  Fe.  The 
influence  of  FeITI  on  n  is  ~  twice  that  of  Fe11. 

W.  R.  A. 

Corundum  rocks  in  the  island  of  Naxos  (Greek 
Archipelago).  J.  Papastamatiou  (Compt.  rend., 
1939,  208,  2088 — 2090). — A  kyschtymite  and  naxite,  a 
rock  of  pneumatolytic  origin  composed  of  phlogopite, 
corundum,  and  plagioclase,  are  described  in  detail. 
Analyses  [M.  Raoult]  :  Si02  34-58,  34*32;  A1203 
47*29,  36*46;  Feo03  0*33,  0*23;  FeO  1*00,  5*94; 
MnO  trace,  0*07;  MgO  0*82,  10*07;  CaO  13*42,  1*92; 
Na*0  0*65,  2*70;  K<>0  0*55,' 5*55;  Ho0+  1*41,  2*21; 
H26-  0*23,  0*10;  'Cl  0*05,  0*05;  F  0*04,  0*76%, 
respectively;  Ti02  and  P205,  traces.  A.  J.  E.  W. 

Direction  of  dispersion  of  anisotropy  in  opaque 
minerals.  L.  Capdecomme  (Compt.  rend.,  1939, 
208,  2086 — 2088). — The  direction  of  dispersion  is 
determined  by  a  simple  colour  test  under  the  micro¬ 
scope,  by  reflexion  of  polarised  light.  A.  J.  E.  W. 

Structure  of  syngenite.  A.  Laszkiewicz  (Arch. 
Min.  Soc.  Sci.  Varsovie,  1936, 12,  8 — 13 ;  Chem.  Zentr., 
1937,  i,  1399). — Syngenite,  K2S04JCaS04,H20,  has 
a  9*70,  b  7*15,  c  6*20  a.,  p  104°,  the  unit  cell  containing 
a  double  mol. ;  space-group  C 2*.  A.  J.  E.  W. 

Nickel-hearing  slates  in  the  Carpathians.  Z. 
Sujkowski  (Arch.  Min.  Soc.  Sci.  Yarsovie,  1936,  12, 
1  IS — 143;  Chem.  Zentr.,  1937,  i,  1402). — The  slates 
occur  on  the  Czeremosz  river,  and  include  nodules  of 
pyrites,  millerite,  and  arsenopyrite,  and  larger  masses 
containing  Mn  and  carbonates,  with  cayeuxite ,  form¬ 
ing  dark  grey  nodules,  p  3*15 — 3*20,  hardness  ~7, 
containing  As  13,  Sb  22,  S  10*17,  Fe  17,  Ge  6,  and 
Si02  15%.  The  red  to  black  slates  contain  Ni 
0*33 — 4*48%,  with  As  and  often  Sb,  but  not  Cu.  The 
genesis  of  the  deposits,  which  are  claimed  to  constitute 
the  first  known  occurrence  of  Ni  in  sedimentary 
rocks,  is  discussed.  A.  J.  E.  W. 

Rocks  of  high  alkali  content  in  Egypt.  G. 
Andrew  (Bull.  Soc.  fran$,  Min.,  1936,  59,  338 — 
344;  Chem.  Zentr.,  1937,  i,  1402).— A  petrographic 
description  of  eruptive  rocks.  Cretaceous  and  Tertiary 
deposits  are  distinguished.  A,  J.  E.  W. 

Skolite,  a  new  mineral  of  the  glauconite  group, 
K,  Smulxkqwski  (Arch.  Min.  Soc.  Sci.  Yarsovie, 


1936,  12,  144— 180;  Chem.  Zentr.,  1937,  i,  1401).— 
Skolite,  KH4(Mg,FeII,Ca)(Al,Fem)3Si6O20,4H2O  (I), 
occurs  as  aggregates  of  parallel  layers  without  de¬ 
veloped  crystals,  giving  a  dark  green  greasy  fracture ; 
hardness  2.  The  strongly  double-refracting  crystals 
are  probably  monoclinic  and  cleave  along  (001). 
4  mols.  of  H20  are  continuously  evolved  at  20 — 180°, 
(I)  becoming  red  at  180°.  2  mols.  of  constitutional 

H20  are  evolved  at  >420°.  (I)  is  attacked  slowly  by 

hot  HC1,  HN03,  and  H2S04,  leaving  a  residue  of  hydr¬ 
ated  Si02.  Glauconites  occur  in  three  groups,  viz., 
normal  (Fe203-)  and  Al203-glauconites,  and  “  pholi- 
doids,51  which  include  (I).  A.  J.  E.  W. 

Bolivian  pinite  from  Chacaltaya.  S.  J.Thtjgutt 
(Arch.  Min.  Soc.  Sci.  Yarsovie,  1936,  12,  58 — 63; 
Chem.  Zentr.,  1937,  i,  1401). — The  pinite  forms  pale 
green  weakly  double-refracting  needles,  about 
equal  in  n  to  CHBr3;  p  2*8430,  hardness  2*5.  The 
composition  resembles  that  of  muscovite,  Ti  being 
absent.  8%  of  H20  is  absorbed  on  exposure  to  the 
atm.  The  genesis  of  the  mineral  is  discussed. 

A.J.  E.W. 

Syenite  rocks  of  the  Supsa  river  (West 
Georgia) .  G.  G.  Kazakaschvili  and  P.  A.  Topuria 
(Compt.  rend.  Acad.  Sci.  U.R.S.S.,  1939,  23,  553 — 
556). — Two  syenitic  neointrusions  forming  dykes  in 
Middle  Eocene  bends  of  andesite  breccia  and  flysck 
are  described.  One  has  a  different  composition  in  the 
upper  and  lower  portions ;‘  the  other  consists  of  a  trans¬ 
itional  rock  from  typical  syenites  to  teschenites, 
called  by  the  authors  analcime  syenite.  L.  J.  J. 

Antlerite.  C.  Palache  (Amer.  Min.,  1939,  24, 
293 — 302). — New  crystallographic  data  are  recorded. 
X-Ray  investigation  [W.  E.  Richmond]  gives  aQ 
8*22,  b0  11*97,  c0  6*02  a.,  V0  592*3;  space-group 
— Pnam .  The  formula  is  Cu3S04(0H)4  and  the 
unit  cell  contains  4  such  mols. ;  pCAic.  is  3*93  and  pobs. 
3*88^0*005.  Antlerite  (I)  is  the  chief  Cu  mineral 
at  Chuquicamata  and,  in  some  places,  is  formed 
directly  from  chal cocite.  Brochantite,  for  which  (I) 
is  commonly  mistaken,  is  rare.  L.  S.  T. 

Large  sphene  crystals  from  San  Jacinto  moun¬ 
tains,  California.  R.  W.  Webb  (Amer.  Min.,  1939, 
24,  344 — 346). — Large  crystals  occurring  in  grano- 
diorite  are  described  and  illustrated.  The  crystals 
usually  show  inclusions  of  andesino  and  quartz. 
Some  alteration  to  leucoxenc  has  occurred  in  some  of 
the  sphene.  The  origin  of  the  sphene  is  discussed. 

L.  S.  T. 

Corundum  in  a  dyke  at  Glen  Riddle,  Pennsyl¬ 
vania.  W.  H.  Tomlinson  (Amer.  Min.,  1939,  24, 
339 — 343). — Evidence  that  corundum  is  not  a  primary 
pyrogenic  mineral,  but  that  it  has  developed  through 
high-temp,  volatile  reactions  on  anorthite,  is  advanced 
and  discussed.  L.  S.  T. 

Gedroizite  in  the  alkali  soils.  I.  D.  Sedletzki 
(Compt.  rend.  Acad.  Sci.  U.R.S.S.,  1939,  23,  565 — 
568). — A  synthetic  mineral  with  the  composition 
Na20,Al203,3Si02,2H20  has  been  obtained  under 
alkaline  conditions  approaching  those  of  alkali 
soils.  X-Ray  data  are  recorded.  The  new  mineral 
(gedroizite)  has  been  identified  as  a  sp.  constituent 
of  soda  alkali  soils.  L.  J.  J. 
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New  tables  of  the  100,000  principal  spectrum 
lines  of  the  chemical  elements  between  10,000 
and  2000  a.  G.  It.  Harrison  (Proc.  Sixth  Conf. 
Spectros.,  193S,  118 — 124). — Details  of  the  method  of 
prep,  of  the  tables,  shortly  to  be  published,  are  given. 

A.  J.  M. 

Ultra-violet  end  of  the  solar  spectrum.  M.  W. 
Chiplonkar  (Current  Sci.,  1939,  8,  312 — 313). — 
Using  a  simple  Dobson's  spectrograph,  the  solar 
spectra  at  Poona  and  at  Bombay  at  noon  in  April 
(sun  nearly  overhead)  had  ultra-violet  limits  of 
2895  and  2874  a.,  respectively.  W.  ft.  A. 

Radiation  measurements  in  the  ultra-violet 
with  the  barrier-layer  cell.  H.  Krefft  and  F, 
Rossler  (Z.  tech.  Physik,  1936,  17,  479 — 4S1 ; 
Chem.  Zentr.,  1937,  i,  1735). — Spectral  sensitivity 
data  (2400 — 7500  A.)  for  the  Se  barrier-layer  cell  are 
given.  Combined  glass  and  liquid  filters  for  isolating 
four  narrow  ultra-violet  regions  are  described. 

A.  J.  E,  W. 

Temperature  of  the  solar  chromosphere.  L. 
Goldberg  (Astrophys.  J.,  1939,  89,  673 — 678). — 
The  excitation  temp,  of  the  solar  chromosphere 
appears  to  increase  with  height,  ranging  from  4300° 
for  the  chromospheric  slab  670  km.  above  the  solar 
limb  to  6700°  for  a  height  of  2330  km.  L.  S.  T. 

Spectra  of  two  reflexion  nebulae.  J.  L.  Green- 
stein  and  L.  G.  Henyey  (Astrophys.  J.,  1939,  89, 
647 — 652). — The  spectra  of  the  Orion  nebula  and  of 
the  Pleiades  nebula  are  described.  The  former  has  a 
strong  continuous  reflexion  spectrum  superposed  over 
the  bright  line  spectrum.  L.  S.  T. 

Diffuse  nebulae.  J.  L.  Greenstein  and  L.  G. 
Henyey  (Astrophys.  J.,  1939,  89,  653 — 658). — 
Emission  line  intensities  in  the  spectrum  of  the  Orion 
nebula  are  recorded.  An  electron  temp,  of  ~5000° 
is  indicated.  Spectral  characteristics  of  other  nebulse 
are  recorded.  L.  S.  T. 

Physical  processes  in  gaseous  nebulse.  VI. 
Equations  of  radiative  transfer.  L.  H.  Aller, 
J.  (Jr.  Baker,  and  D.  H.  Menzel  (Astrophys.  J., 
193^89,  587—593;  cf.  A.,  1939,  I,  167).— The 
general  equations  for  bound-bound,  bound-free, 
and  free-free  transitions  for  a  H  nebula  are  derived. 

L.  S.  T. 

Physical  state  of  interstellar  hydrogen.  B. 
Stromgren  (Astrophys.  J.,  1939,  89,  526 — 547). — 
The  ionisation  and  excitation  of  interstellar  H,  its 
actual  physical  state,  the  ionisation  of  other  elements, 
and  the  relative  abundance  of  elements  in  inter¬ 
stellar  space  are  discussed.  L.  S.  T. 


Stark-effect  broadening  of  hydrogen  lines. 
II.  Observable  profiles.  L.  Spitzer,  jun.  (Physi¬ 
cal  Rev.,  1939,  [ii],  56,  39—47  ;  cf.  A.,  1939, 1,  2S9).— 
Mathematical.  N.  M.  B. 

New  emission  lines  in  the  spectrum  of  y 
Cassiopeise.  T.  M.  Lin  and  J.  Dufay  (Compt. 
rend.,  1939,  209,  342 — 344). — The  emission  spectrum 
(3750- — 5S76  a.),  photographed  between  October,  1937, 
and  July,  1938,  contains  lines  due  to  H,  He,  Fe,  Ti, 
Mg,  Al,  Cr,  Ni,  Sr,  and  Ca.  Lines  of  Fe  hi  and  other 
atoms  with  ionisation  potentials  <30-5  v.  (N  n, 
C  II,  Ti  hi)  are  also  detected,  and  forbidden  Fe  n  and 
in  lines  may  occur.  A.  J.  E.  W. 

Equivalent  widths  of  helium  lines  in  early- 
type  stars.  L.  Goldberg  (Astrophys.  J.,  1939,  89, 
623 — 646). — Curves  of  growth  have  been  constructed 
for  the  He  lines  in  O -  and  ILtype  stars.  L.  S.  T. 

Temperature  parameters  from  negative  bands 
of  nitrogen  under  excitation  by  electron  impact. 
0.  S.  Duffendack  and  K.  T.  Chao  (Physical  Rev., 
1939,  [ii],  56,  176—184;  cf.  A.,  1934,  S23).— In  a 
field-free  space,  temp,  determinations  along  the  axis 
of  the  discharge  tube  were  made  from  measurement  s  of 
band  intensity  distribution  under  different  excitation 
conditions.  Good  agreement  between  theory  and 
experiment  was  obtained.  The  change  of  thermal 
conductivity  of  the  gas  was  found  to  account  for 
the  variation  of  temp,  with  gas  pressure.  The 
indicated  temp,  was  independent  of  the  accelerating 
potentials  from  20  to  S00  V.  The  non-transference 
of  energy  between  electrons  and  mol.  rotation  is 
attributed  to  the  large  difference  of  the  masses  of  the 
electrons  and  mols.  N.  M.  B. 

Paschen-Back  effect.  V.  Theory  of  the  effect 
for  intermediate  coupling.  J.  B.  Green  and  J.  F. 
Eichelberger.  VI.  Spectrum  of  neon.  J.  B. 
Green  and  J.  A.  Peoples,  jun.  (Physical  Rev.,  1939, 
[ii],56,  51 — 53,54 — 57). — V.  Mathematical.  General 
spectroscopic  theory  is  applied  and  simplified  methods 
are  developed  for  determining  the  positions  of  the 
energy  levels  and  intensities  of  lines  for  cases  of 
intermediate  coupling.  They  are  expressed  in  terms 
of  LS  coupling  as  the  zero-order  functions. 

VI.  Methods  developed  above  are  applied  to  the 
spectrum  of  Ne.  When  applied  to  several  lines  of  the 
jrp  ->  p5s  and  p5p  p5d  transitions,  results  are  in 
good  agreement  with  observed  patterns.  N.  M.  B. 

Intensity  ratio  of  the  two  components  of  the 
D  line  in  the  moving  and  stationary  emission. 
J.  Stark  and  H.  Verleger  (Physikal.  Z.,  1939,  40, 
51 S — 519). — The  intensity  ratio  D2f&i  is  greater  for 
moving  than  for  stationary  emission.  A.  J.  M. 
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Characteristic  lines  of  the  low-voltage  arc  in  cf.  A.,  1931,  7). — XX  and  temp,  classifications  for 


argon.  H.  Kniepkamp  (Z.  tech.  Physik,  1936,  17, 
39S — 404;  Cliem.  Zentr.,  1937,  i,  13S1). — The  effect 
of  the  discharge  conditions  on  the  characteristic 
lines,  using  hot  and  oxide  cathodes,  is  discussed  in 
detail.  A.  J.  E.  W. 

Pressure  displacements  in  the  second  spec¬ 
trum  of  iron.  C.  J.  Humphreys  (J.  Res.  Nat.  Bur. 
Stand.,  1939,  23,  125 — 135). — The  changes  in  X 
of  the  ultra-violet  lines  of  the  Fe  II  spectrum  resulting 
from  pressure  changes  of  1  or  2  atm.  have  been 
measured  with  Fabry-Perot  interferometers.  The 
pressure  effect  is  only  ~1  in  6  x  10G  for  1  atm. 
pressure  change  and  demands  an  increase  of  0*001  a. 
in  only  five  of  the  proposed  secondary  X  standards, 
measured  by  Burns  and  Walters,  to  convert  from  vac. 
arc  to  arc  in  air.  J.  W.  S. 

New  X-ray  lines  in  the  L  series  resulting  from 
K  Auger  transitions.  C.  J.  Burbank  (Physical 
Rev.,  1939,  [ii],  56,  142— 146).— Using  a  high- 
potential  X-ray  vac.  spectrograph  with  an  anode  of 
thin  Ag  foil  backed  with  Al,  and  precautions  to 
suppress  continuous  background  radiation,  new  X- 
ray  lines  in  the  L  series  of  Ag  were  found  at  4*030, 
4*016,  3*S05,  and  a  much  fainter  line  at  4*023  A. 
The  lines  are  due  to  processes  in  which  an  atom, 
initially  ionised  in  the  K  shell,  undergoes  transitions 
of  the  typo  K  ->  LL  +  expelled  electron  (Auger 
transition)  and  LL  -X  LM  +  quantum  (radiative  trans¬ 
ition).  The  lines  are  more  widely  separated  from 
each  other  and  from  the  diagram  lines  than  those 
previously  observed  from  multiply  ionised  atoms. 

N.  M.  B. 

Theory  of  the  X-ray  lines  LL — LM.  R.  D. 
Richtmyer  (Physical  Rev.,  1939,  [ii],  56,  146 — 152). 
— X-Ray  line  structure  to  be  expected  from  the 
transitions  is  calc,  by  quantum  theory,  and  results 
agree  satisfactorily  with  observation  (cf.  preceding 
abstract).  N.  M.  B. 

Absorption  and  emission  spectra  of  rare  earth 
crystals.  P.  C.  Mukherji  (Indian  J.  Physics,  1939, 
13,  185 — 197;  cf.  A.,  1938,  I,  494). — Correlation  of 
the  absorption  and  emission  spectra  of  the  rare- 
earth  ions  has  been  attempted.  Ce**‘  ions  in  CeCl3 
and  Ce2(S04)3  crystals  emit  two  discrete  bands, 
the  positions  of  which  differ  slightly  in  the  two  salts 
but  are  approx,  the  same  for  hydrated  and  dehydrated 
salts.  The  CeF3  emission  spectrum  consists  of  three 
discrete  bands,  whilst  high  frequency  excitation  causes 
a  weak  luminescence  on  the  long-X  side  of  them. 
These  bands  are  attributed  to  the  true  fluorescence  of 
Ce"*  ions  and,  in  conformity  with  the  explanation  of 
the  corresponding  absorption  spectra  (cf.  A.,  1939,  I, 
16),  are  supposed  to  be  due  to  5 D->-  4 F  transitions. 
The  two  bands  observed  with  CeCl3  and  Ce2(S04)3,  and 
the  two  low-frequency  CeF3  bands,  are  due  to  the 
transitions  4 2Frl2i  7/2,  whilst  the  third  CeF3 

band  is  due  to  5“D3/2  ->  4 “X5/2.  The  w  of  the  emission 
and  absorption  bands  are  related.  The  weak  lumines¬ 
cence  of  CeF3  is  possibly  sensitised  fluorescence. 
The  La‘"  ion  in  crystals  does  not  fluoresce. 

W.  R.  A. 

Temperature  classification  of  europium  lines. 
A.  S.  King  (Astrophys.  J.,  1939,  89,  377 — 430; 


3950  Eu  lines  from  2100  to  10165  a.,  ^2200  of  which 
belong  to  neutral  Eu,  are  recorded.  The  intensity 
range  for  both  neutral  and  singly-ionised  lines  is 
large.  An  ultra-violet  spark  spectrum,  absent  from 
the  arc,  probably  belongs  to  Eu  hi.  Agreement  of 
lines  in  the  sunspot  spectrum  with  the  ultimate  lines 
of  Eu  i  indicates  the  presence  of  neutral  Eu  in  the 
solar  atm.  Of  the  lines  ascribed  by  Eder  (A.,  191S, 
ii,  1S1)  to  “  eurosamarium,’,  ~75%  belong  to  known 
rare  earths,  ~  one-half  being  lines  of  Eu.  Limiting 
XX  and  the  distinctive  features  of  17  bands  appearing 
in  the  furnace  spectrum  of  EuC13  (5695 — 7450  a.)  are 
described.  L.  S.  T. 

Differences  between  the  Ms  and  M4  absorption 
edges  of  gold  in  the  pure  metal  and  in  a  gold- 
copper  alloy.  J.  W.  McGrath  (Physical  Rev., 
1939,  [ii],  56,  137 — 142). — The  M,x  and  Jl/5  edges  were 
photographed  in  a  vac.  spectrometer.  The  change  of 
lattice  const,  from  4*06  for  gold  to  3-S6  a.  for  the 
alloy,  which  caused  the  energies  of  the  lattice  levels  to 
change,  produced  shifts  towards  higher  energies  in 
Au  Ms  of  2*5  and  in  Au  iJ/4  of  6*S  e.v.,  showing  that 
the  final  levels  of  these  edge  transitions  are  lattice 
levels.  Results  support  the  view  that,  if  the  same  vals. 
of  l  are  assigned  to  the  low  lattice  levels  as  in  free 
atoms,  there  are  preferred  at.  to  low  lattice  level 
transitions  which  are  often  given  by  A l  =  ±1. 

N.  M.  B. 

Zeeman  effect  of  the  hyperfine  structure  of 
optically  excited  mercury  resonance  radiation. 

E.  H.  Collins  (Physical  Rev.,  1939,  [ii],  56,  4S— 51). 

— Magnetic  fields  of  0 — 2000  gauss  were  applied  to  the 
Hg  resonance  line  2537  a.  and  the  Zeeman  patterns 
for  the  hyperfine  structure  determined.  Results 
agree  with  theory.  The  Paschen-Back  effects  for 
the  hyperfine  structure  of  199Hg  and  201Hg  are  worked 
out  and  experimental  support  is  given  for  the  view  of 
Goudsmit  and  Bacher  (cf.  A.,  1930,  265)  that  the 
Zeeman  effect  for  the  hyperfine  structure  may  be 
treated  in  the  same  manner  as  that  for  the  fine  struc¬ 
ture  if  the  appropriate  change  in  quantum  nos.  is 
made.  N.  M.  B. 

Extinguishing  and  depolarisation  of  the  mer¬ 
cury  fluorescence  by  hydrogen  and  deuterium. 

F.  Suppe  (Z.  Physik,  1939,  113,  141— 149).— The 

degree  of  depolarisation  and  the  extinguishing  power 
of  H2  and  D2  on  the  Hg  resonance  line  2537  a.  have 
been  measured.  In  spite  of  their  different  masses 
and  impact  velocities,  both  particles  exhibit  similar 
quant,  effects.  Partial  depolarisation  with  H2  or 
D2  is  increased  by  addition  of  N2  to  either  gas,  but  the 
strong  depolarising  power  of  N2  is  reduced  by  addition 
of  Ho  or  D2.  L.  G.  G. 

Regularities  in  the  third  spectrum  of  thorium. 
R.  J.  Lang  (Physical  Rev.,  1939,  [ii],  56,  272—273).— 
Using  a  condensed  spark  in  air  and  in  N2  between 
metallic  electrodes,  the  Th  m  spectrum  in  the  range 
3500 — 2200  a.  was  investigated.  12  even  and  12  odd 
energy  vals.  and  the  lines  on  which  these  are  based  arc 
tabulated.  N.  M.  B. 

Theory  of  control  by  quenching  grids  in  gas 
discharges.  F.  Ludi  (Helv.  Phys.  Acta,  1936,  9, 
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655 — 677  ;  Chem.  Zentr,,  1937,  i,  1895). — A  theory  is 
developed  for  the  extinction  of  d.c.  discharges  in  Hg 
vapour  by  a  negatively  charged  quenching  grid,  based 
on  Schottky’s  theory  of  the  positive  column.  The 
calc,  time  of  extinction  is  approx,  equal  to  the  experi¬ 
mental  val.  (10”4  sec.).  A.  J.  E.  W. 

Time  of  establishment  of  a  glow  discharge. 
R.  Schade  (Z.  tech.  Physik,  1936,  17,  391 — 393; 
Chem.  Zentr.,  1937,  i,  1381). — Non-statistical  delays 
of  10-5 — 1  sec.  in  the  striking  of  a  discharge  represent 
the  time  of  its  establishment,  which  is  dependent  on  the 
mechanism  of  development  of  the  primary  current. 

A.J.  E.W. 

Positive  column  of  a  gaseous  discharge.  B. 
Klarfeld  (Tech.  Phys.  U.S.S.R.,  1938,  5,  913 — 
931). — Using  the  probe  method,  the  ionisation  in  the 
positive  column  of  a  Hg- vapour  discharge  proceeds  in 
a  direct,  non-cumulative  way  at  pressures  of  ~0-001 
mm.  but  at  higher  pressures  it  is  cumulative,  particu¬ 
larly  at  higher  current  strengths  (/).  For  direct 
ionisation,  potential  gradient  and  electron  temp,  are 
independent  of  I  but  they  decrease  with  increasing 
I  for  the  cumulative  ionisation.  The  data  are  dis¬ 
cussed  from  the  viewpoint  of  the  low-pressure  plasma 
theory  of  Tonks  and  Langmuir  (A.,  1929,  1359). 

W.  R.  A. 

Extinguishing  of  the  arc  “hot-spot”  at  a 
mercury  cathode.  G.  Mierdel  (Z.  tech.  Physik, 
1936,  17,  452—455;  Chem.  Zentr.,  1937,  i,  1382).— 
A  Hg  arc  is  extinguished  by  reducing  the  current  to 
zero  for  >~10-9  sec.  This  period  is  insufficient  for 
appreciable  change  of  the  thermal  conditions  at  the 
“  hot-spot,”  but  is  ~  one  order  of  magnitude  >  the 
time  required  for  breakdown  of  the  cathode  field 
mechanism.  A.  J.  E.  W. 

Secondary  electron  emission.  IV.  Com¬ 
pounds  with  a  high  capacity  for  secondary 
electron  emission.  V.  Mechanism  of  second¬ 
ary  electron  emission.  H.  Bruining  and  J.  H. 
de  Boer  (Physica,  1939,  6,  823—833,  834—839; 
cf.  A.,  1939, 1,  51). — IV.  Pure  NaCl  has  a  high  second¬ 
ary  electron  emission  which  decreases  with  time  as 
free  Na  accumulates.  The  Na  arises  from  agglomer¬ 
ation  of  colour  centres  formed  by  loss  of  3 p  electrons 
of  Cl".  Measurements  show  that  not  all  the  secondary 
electrons  can  be  emitted  bv  the  colour  centres.  The 

V 

effect  of  field  strength  on  the  secondary  emission  of 
MgO,  and  the  effect  of  0  poisoning  on  a  BaO-SrO 
cathode,  suggest  that  the  resistance  of  the  layer  has  a 
marked  influence. 

V.  A  distribution  of  energy  levels  is  proposed  to 
account  for  the  high  secondary  emission  of  compounds 
of  metals  with  closed  electron  shells  and  low  ionisation 
energy,  and  the  low  emission  of  those  of  metals  with 
high  ionisation  energy.  L.  J.  J. 

Thermo-electronic  study  of  molybdenum- 
thoria  [filaments].  P.  Grauwin  (Ann.  Physique, 
1939,  [xi],  12,  88 — 160). — A  detailed  account  of  work 
already  noted  (A.,  1938,  I,  109).  W.  R.  A. 

Dissociation  of  propane ,  propylene,  and  allene 
by  electron  impact.  J.  Delfosse  and  W.  Bleak- 
key  (Physical  Rev.,  1939,  [ii],  56,  256 — 260). — 
The  appearance  potentials  of  all  the  ions  from  C3H8+ 


to  C3H2+  and  C2H5+  to  C2H2+  resulting  from  bom¬ 
bardment  of  C3H8,  C3Hfi5  and  C3H4  were  measured. 
Most  of  the  reactions  leading  to  the  observed  ions  are 
specified,  and  this  allows  upper  limits  in  the  range 
9 — 12  v.  to  be  assigned  to  the  ionisation  potentials  of 
the  free  radicals.  N.  M.  B. 

Condensation  of  supersaturated  vapours  on 
ions.  L.  Scharrer  (Ann.  Physik,  1939,  [v],  35, 
619 — 637). — The  condensation  in  a  Wilson  chamber  of 
HoO,  EtOH,  MeOH,  C6Hr„  CC14,  CHC13,  PhCl, 
and  mixtures  of  EtOH  and  H20  and  of  CHC13  and 
EtOH,  on  positive  and  negative  ions,  and  in  the 
absence  of  ions,  has  been  investigated,  and  condens¬ 
ation  limits  have  been  measured.  0.  D.  S. 

Atomic  beam  study  of  the  hyperfine  structure 
of  the  metastable  2P3/2  state  of  uMn.  I.  Electric 
quadrupole  moment  of  115In.  D.  R.  Hamilton 
(Physical  Rev.,  1939,  [ii],  56,  30— 38).— Using  the 
zero-moment  method  of  at.  beams,  13  zero-moment 
peaks  were  observed.  Their  behaviour  is  completely 
described  by  a  hyperfine  structure  energy  level  equa¬ 
tion,  and  consts.  are  evaluated.  The  total  hyperfine 
structure  separation  is  0T184±0-0015  cm.-1,  the 
quadrupole  moment  of  115In  is  0*84  X  10-24  sq.  cm., 
and  the  nuclear  spin  is  9/2.  N.  M.  B. 

International  table  of  stable  isotopes  for  1939. 
F.  W.  Aston,  N.  Bohr,  O.  Hahn,  W.  D.  Harkins, 
R.  S.  Mttlliken,  and  M.  L.  Oliphant  (Union  In¬ 
ternal  Chim.,  1939,  3 — 14;  cf.  A.,  1938,  I,  426). — 
The  isotopes  36S,  46Ca,  48Ca,  152Gd,  154Gd,  158Dy, 
i6°Dy,  i6^Erj  i64Erj  i68Yb,  170Yb,  and  l7flLu  are 

added  to  the  table.  The  abundance  ratios  of  these 
elements  and  of  Cl,  Ti,  Zn,  Sr,  Cd,  Ba,  and  T1  arc 
modified.  O.  D.  S. 

At.  wt.  of  the  natural  elements  and  their 
isotopes.  R.  LAUTik  (Bull.  Soc.  chim.,  1939,  [v], 
6,  1429 — 1434). — Further  discussion  and  verification 
of  the  rule  (cf.  A.,  1939,  I,  603)  that  the  difference 
between  the  mass  no.  and  the  at.  no.  is  an  even  no. 

F.  J.  G. 

Natural  radioactivity  of  lutecium.  W.  F. 
Libby  (Physical  Rev.,  1939,  [ii],  56,  21 — 23). — 
The  half-life  of  the  Lu  radioactivity  reported  by 
Heyden  and  Wefelmeier  (cf.  A.,  1938,  I,  547)  is 
2*9±0-5  x  1012  years  for  the  element  or  7*3±2  X  1010 
years  for  176Lu,  which  is  probably  the  active  isotope. 
Negative  electrons  are  emitted.  The  upper  energy 
limit  of  the  spectrum  is  215  ±15  ke.v.  N.  M.  B. 

Standardisation  of  radium  and  radon  solu¬ 
tions.  D.  Btjchgraber  (Sitzungsber.  Akad.  Wiss. 
Wien,  1936,  Ila,  145,  261 — 267 ;  Chem.  Zentr.,  1937, 
i,  1369). — The  ionising  activity  of  Rn  represents 
49 -9%  of  the  total  activity  of  the  Rn  in  equilibrium 
with  its  disintegration  products.  The  logarithmic 
ionisation  curves  for  equal  degrees  of  saturation  are 
parallel  straight  lines.  A.  J.  E.  W. 

Differences  in  the  counting  of  //-rays  by 
electrical  and  scintillation  methods.  A.  Wagner 
(Sitzungsber.  Akad.  Wiss.  Wien,  1936,  II a,  145, 
175 — 194;  Chem.  Zentr.,  1937,  i,  1368 — 1369;  cf. 
A.,  1929,  1123). — The  scintillation  method  (ZnS) 
may  give  counts  50 — 70%  >  those  recorded  by  a 
counter;  the  difference  is  not  due  to  a  radiation. 
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The  consequent  uncertainty  is  not  large  in  comparative 
scintillation  measurements.  A.  J.  E.  W. 

Development  in  time  of  chain  reactions  in  a 
uraniferous  mass.  F.  Adler  (Compt.  rend.,  1939, 
209,  301 — 303). — A  theory  of  the  development  of 
chains  with  time  (t)  in  a  uraniferous  sphere  surrounded 
by  any  medium  affords  an  expression  for  the  crit. 
radius,  rc,  which  is  identical  with  that  of  Perrin 
(A.,  1939,  I,  398).  Fliigge’s  neutron  density  re¬ 
lation  ( ibid .,  447)  is  also  obtained  for  small  t  vals. 
At  room  temp.,  rc  =  72  cm.  The  no.  of  neutrons  in 
the  sphere  increases  indefinitely  with  t  ( r  >  rc), 
rises  asymptotically  to  a  limiting  val.  (r  =  rc),  or 
rises  to  a  max.  and  then  falls  asymptotically  to  zero 
(r  <re).  A.  J.  E.  W. 

Delayed  y- rays  from  uranium  activated  by 
neutrons.  J.  C.  Mouzon  and  R.  D.  Park  (Physical 
Rev.,  1939,  [ii],  56,  238—241 ;  cf.  A.,  1939,  1,  294).— 
A  cloud  chamber  in  a  magnetic  field  was  operated  in 
conjunction  with  a  source  of  neutrons  so  as  to  observe 
y-rays  emitted  during  the  bombardment  of  U  by 
neutrons  and  the  no.  emitted  ~0*5  sec.  after  bom¬ 
bardment  in  alternate  expansions;  the  total  no. 
emitted  in  the  former  case  is  considerably  greater, 
although  the  energy  distribution  is  about  the  same 
in  the  two  expansions,  indicating  that  more  y-rays 
are  obtained  which  are  coincident  (or  nearly  so) 
with  fission  than  those  associated  with  a  period  up  to 
several  sec.  N.  M.  B. 

Neutron  production  and  absorption  in  uran¬ 
ium.  H.  L.  Anderson,  E.  Fermi,  and  L.  Szilard 
(Physical  Rev.,  1939,  [ii],  56,  2S4— 286 ;  cf.  A.,  1939, 
I,  294). — An  attempt  was  made  to  determine  whether 
the  no.  of  neutrons  emitted  from  U  under  the  action 
of  slow  neutrons  exceeds  the  no.  absorbed.  To 
avoid  errors  due  to  deviations  from  a  spherically 
symmetrical  distribution,  a  photo-neutron  source  was 
placed  at  the  centre  of  a  tank  containing  10% 
MnS04  solution  with  and  without  U308  distributed 
in  cylinders  throughout  the  tank.  The  activity  was 
~10%  higher  with  U  than  without,  showing  that  more 
neutrons  are  emitted  than  are  absorbed.  About  50% 
of  the  neutrons  emitted  by  the  source  are  absorbed 
as  thermal  neutrons  by  U,  and  the  average  emission 
is  T2 — 1*5  neutrons  per  thermal  neutron  absorbed. 
The  possibility  of  maintaining  a  nuclear  chain  reaction 
is  discussed.  N.  M.  B. 

Absorption  of  slow  neutrons  in  uranium.  H. 
Reddemann  and  H.  Bomke  (Naturwiss.,  1939,  27, 
51S). — The  absorption  of  slow  neutrons  in  U,  U308, 
and  PbOo  has  been  determined.  The  total  cross- 
sections  for  Ra-Be  neutrons  which  have  passed 
through  2*5  cm.  of  paraffin,  and  have  been  filtered 
with  Cd  and  Rh,  are  U  6±2,  U3Os  16±3,  and  Pb02 
5±1  ( X 10-24  sq.  cm.).  A.  J.  M. 

Products  of  the  disintegration  of  uranium  by 
neutrons.  P.  Abelson  (Physical  Rev.,  1939,  [ii], 
56,  1 — 9). — A  detailed  account  of  results  previously 
reported  (cf.  A.,  1939,  I,  296,  350).  N.  M.  B. 

Uranium  and  thorium  fission  produced  by 
fast  neutrons  of  nearly  homogeneous  energy. 
R.  Ladenbdrg,  M.  H.  Kanner,  H.  Barschall,  and 
C.  C.  Van  Voorhis  (Physical  Rev.,  1939,  [ii],  56, 


168 — 170). — The  effective  cross-section  of  U  and  Th 
fission  for  2-4-Me.V.  d-d  neutrons  is  5  X  10~25  and 
1  X  10~25  sq.  cm.,  respectively  (uncertainty  ~25%). 
The  ratio  of  the  cross-sections  for  Th  and  U  fission  is 
the  same  within  10%  for  neutrons  of  2T,  2*4,  2*9, 
and  3*1  Me.v.  average  energy.  N.  M.  B. 


Some  products  of  disintegration  of  thorium. 
O.  Hahn,  F.  Strassmann,  and  S.  Flugge  (Natur¬ 
wiss.,  1939,  27,  544 — 547). — Bombardment  of  Th 
by  rapid  neutrons  gives  rise  to  Ba  isotopes  of  half- 
life  14  min.,  300  hr.,  and  86  min.,  and  I  of  half-life 
2*3  hr.  from  Te  of  half-life  66  hr.  and  Mo  of  half-life 
approx.  66  hr.  A.  J.  M. 

Intensity  of  neutrons  of  thermal  energy  in  the 
atmosphere  at  sea  level.  C.  G.  Montgomery  and 
D.  D.  Montgomery  (Physical  Rev.,  1939,  [ii],  56, 
10 — 12). — The  no.  of  a-particles  released  in  the  dis¬ 
integration  of  B  by  neutrons  in  the  atm.  was  measured 
in  an  ionisation  chamber  filled  with  BF3.  The  flux 
of  neutrons  of  thermal  energy  was  found  to  be 
0*091  ±0*007  per  sq.  cm.  per  min.,  or  one  thermal 
neutron  for  every  16  ionising  cosmic  rays.  Con¬ 
sequences  are  discussed.  N.  M.  B. 


Collision  cross-sections  for  D-D  neutrons. 
W.  H.  Zinn,  S.  Seely,  and  V.  W.  Cohen  (Physical 
Rev.,  1939,  [ii],  56,  260 — 265). — Nuclear  collision 
cross-sections  of  H,  D,  B,  C,  N,  0,  Na,  Mg,  Al,  Si,  S, 
Cl,  K,  Mn,  Fe,  Cu,  Zn,  Se,  Mo,  Sn,  Hg,  and  Pb  for 
2*88±0*04-Me.v.  neutrons  from  a  D-D  source  were 
measured  and  found  to  vary  irregularly  with  the  at. 
wt.  The  proton  cross-section  determined  for  paraffin 
and  for  H20  scatterers  is  2*36  X  10-24  sq.  cm.,  which 
is  <  the  theoretical  val.  The  cross-sections  of 
C,  N,  0,  Na,  Al,  S,  and  K  for  2-46-Me.v.  neutrons  are 
tabulated.  Compared  with  the  vals.  for  2-SS-Me.v. 
neutrons,  there  is  in  some  cases  an  increase  and  in 
others  a  decrease.  N.  M.  B. 


Investigation  of  boron  by  slow  neutrons. 
W.  E.  Good  and  R.  D.  Hill  (Physical  Rev.,  1939, 
[ii],  56,  288). — An  ionisation  chamber  investigation 
of  the  10B  (?t,  a)  disintegration  shows  that  the  dis¬ 
tribution  with  respect  to  the  plane  perpendicular  to 
the  incident  neutron  direction  is  symmetrical. 

N.  M.  B. 

Organic  compounds  containing  radioactive 
sulphur. — See  A.,  1939,  II,  418. 

Half-value  period  of  *?N.  A.  G.  Ward  (Proc, 
Camb.  Phil.  Soc.,  1939,  35,  523 — 525). — A  val.  of 
9 *93  ±0*03  min.  has  been  obtained  for  the  half- val. 
period  of  1?N  by  measurements  of  the  ionisation 
current  in  A  due  to  quantum  radiations  from  a  source 
enclosed  in  Al  sufficiently  thick  to  absorb  all  positrons. 

L.  J.  J. 

Atomic  disintegration  experiments  with 
radium-1?  ±-C  as  a  source  of  radiation.  II. 
Nitrogen.  E.  Fischer-Colbrie  (Sitzungsber.  Akad. 
Wiss.  Wien,  1936,  Ho,  145,  283 — 300;  Chem.  Zentr., 
1937,  i,  136S). — Absorption  measurements  show  that 
two  groups  of  H-rays  are  emitted  during  bombard¬ 
ment  of  N  with  a-particles  from  Ra-C' ;  the  energies 
of  the  corresponding  processes,  which  indicate  two 
energy  levels  in  the  N  nucleus,  are  —2*8  and  —1*4 
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Me.v.  The  difference  between  these  energies  re¬ 
presents  a  y-radiation.  A.  J.  E.  W. 

Recoil  of  the  nucleus  in  (3-decay.  H.  R.  Crake 
and  J.  Halpern  (Physical  Rev.,  1939,  [ii],  56,  232 — 
237 ;  cf.  A.,  1938,  I,  383). — Continued  experiments 
on  the  recoil  of  the  nucleus  in  the  disintegration  of 
38C1  confirm  that  momentum  is  not  conserved  in  the 
system  consisting  only  of  the  nucleus  and  the  emitted 
electron.  By  measuring  the  momenta  of  the  electron 
and  nucleus,  the  direction  of  emission  of  the  neutrino 
with  respect  to  the  direction  of  the  electron  in  each 
case  was  found,  and  results  tend  to  accord  with  the 
Fermi  theory.  Investigations  with  N02,  C02,  N20, 
HN03,  NH3,  H20,  and  air  as  to  the  manner  in  which 
droplets  in  the  cloud  chamber  are  produced  by  the 
recoil  atom  indicate  that  the  products  resulting  from 
dissociation  of  the  gas  mols.  act  as  centres  for  con¬ 
densation,  and  this  effect,  in  addition  to  ionisation, 
accounts  for  the  droplets  observed.  N.  M.  B. 

(3-  and  y-Radiations  from  64Cu  and  152Eu. 
A.  W.  Tyler  (Physical  Rev.,  1939,  [ii],  56,  125— 
130). — Investigations  with  a  magnetic  spectrometer 
of  high  resolution  show  that  64Cu  emits  both  positrons 
and  electrons  of  max.  energy  0*659  ±0*003  and 
0*578 ± 0-003  Me.v.  respectively.  The  spectra  obtained 
with  a  very  thin  source  contained  fewer  low-energy 
particles  than  those  with  a  thicker  source.  The  un¬ 
modified  Fermi  theory  of  (3- decay  is  best  for  the  thin 
source,  while  the  Konopinski-Uhlenbeck  modification 
holds  for  thicker  sources.  152Eu  emits  electrons  of 
max.  energy  1*885 ±0-012  Me.v.,  and  several  y- 
ra}^s,  three  of  which  have  energies  0*123±0*001, 
0*163±0*001,  and  0*725±0*003  Mo.v.  N.  M.  B. 

(3-Ray  spectra  of  phosphorus,  sodium,  and 
cobalt.  J.  L.  Lawson  (Physical  Rev.,  1939,  [ii], 
56,  131 — 136). — Using  a  magnetic  spectrometer  of 
high  resolving  power,  the  shapes  of  the  spectra  in  the 
case  of  P  and  Na  showed  fewer  low-energy  particles, 
because  of  the  relative  absence  of  scattering  at  the 
source,  than  previously  reported,  and  tended  to  agree 
with  the  unmodified  Fermi  theory  (cf.  preceding 
abstract).  The  max.  energy  of  the  continuous 
electrons  emitted  from  P  and  Na  is  1-72  and  1*4 
Me.v.,  respectively.  The  shape  of  the  Co  positron 
spectrum  suggests  two  superimposed  continuous 
distributions,  and  the  observed  upper  energy  limit 
of  1*50  Me.v.  agrees  fairly  well  with  available  data. 
The  high  resolution  allows  separation  of  the  K  and  L 
shell  conversion  electrons  arising  from  a  y-ray  in  In. 

N.  M.  B. 

Coupling  of  (3-  and  y-ray s  of  radio-manganese 
and  the  energy  levels  of  the  stable  iron  nucleus. 
F.  Norling  (Naturwiss.,  1939,  27,  432 — 433). — 
Investigation  of  (3-y  coincidences  of  radio- Mn  gives 
results  in  agreement  with  the  resolution  of  the  (3- 
spectrum  into  two  parts,  the  second  being  coupled 
with  y- rays,  y-y  coincidences  were  also  found.  A 
transformation  and  term  scheme  is  given  which 
embodies  the  experimental  facts.  The  equation 
n  -j-  55Mn  =  10  Me.v.  -j-  56Fc  holds.  Using  Dempster’s 
val.  for  the  packing  fraction  of  56Fe,  (— 7*0±0*4)  X 
1CH,  the  mass  of  55Mn  is  54*963.  A.  J.  M. 


Existence  of  radioactive  29A1.  W.  J.  Hender¬ 
son  and  R.  L.  Doran  (Physical  Rev.,  1939,  [ii],  56, 
123). — The  decay  curve  of  very  pure  Mg  bombarded 
by  a-particles  from  a  cyclotron  shows  no  evidence  of 
29 Al,  and  the  activity  previously  attributed  to  29A1  is 
considered  to  be  due  to  Ca,  present  as  an  impurity  in 
the  Mg,  giving  rise  to  43Sc.  N.  M.  B. 

Energy  released  in  the  production  of  deuterium 
from  beryllium  under  proton  bombardment. 
L.  S.  Skaggs  (Physical  Rev.,  1939,  [ii],  56,  24 — 29; 
cf.  A.,  1938,  I,  489;  1939,  I,  172).— The  kinetic 
energy  of  the  deuterons  liberated  in  the  reaction 
9Be  (p,  d)  8Be  was  measured  by  deflecting  the  deuterons 
in  an  accurately  known  electrostatic  field.  From 
measurements  at  proton  energies  258,  262,  and  315  kv. 
the  energy  released  was  found  to  be  0*557±0*006  Me.v. 
By  combining  the  result  with  known  energy  data  it  is 
shown  that  the  threshold  for  the  disintegration  of  9Be 
by  y- rays  is  1*62 ±0-02  Me.v.,  and  that  8Be  is  stable 
with  respect  to  disintegration  into  two  a-particles  by 
0*174±0*09  Mo.v.  N.  M.  B. 

Self-diffusion  of  copper.  J.  Steigman,  W. 
Shockley,  and  F.  C.  Nix  (Physical  Rev.,  1939,  [ii], 
56,  13 — 21). — Measurements  were  made  with  a  radio¬ 
active  isotope  (G4Cu),  prepared  by  neutron  bombard¬ 
ment  of  Zn,  and  electroplated  in  a  thin  layer  on  the 
surface  of  a  Cu  disc.  By  measuring  the  decrease  in 
(3 -ray  emission  from  the  sample  due  to  the  penetration 
of  the  64Cu  the  self-diffusion  const,  is  found  to  be 
11  sq.  cm.  per  sec.  exp.  (  — 57,200/RT).  Methods  of 
analysing  the  data  are  given  and  the  significance  of 
the  variation  of  activation  energy  between  self¬ 
diffusion  and  heterogeneous  diffusion  is  discussed. 

N.  M.  B. 

New  reactions  in  light  nuclei  with  high-energy 
protons.  W.  H.  Barkas  (Physical  Rev.,  1939,  [ii], 
56,  287). — Evidence  is  given  in  support  of  the  reaction 
14N  (1H,  4He)  UC  (21  min.).  A  curve  relating  activity 
of  nC  recoils  to  proton  range  is  given.  Bombardment 
of  B  by  5*9-Me.v.  protons  gave  rise  to  a  very  intense 
nC  activity  attributed  mainly  to  the  reaction 
nB  (p,7i)  11 C.  Si  bombarded  with  5*8-Me.v.  protons 
gave  a  strong  2*5-min.  activity  ascribed  to  the  re¬ 
action  30Si  (p,  n)  30P.  There  was  no  evidence  of  the 
reaction  29Si  (p,  a)  26A1.  N.  M.  B. 

Disintegration  of  deuterium  by  protons  and 
p-n  reactions  in  light  gaseous  elements.  W.  H. 
Barkas  and  M.  G.  White  (Physical  Rev.,  1939,  [ii], 
56,  288 — 289). — Using  D2,  H2,  C)2,  N2,  C02,  and  A  as 
targets  for  the  proton  beam  from  a  cyclotron,  an 
experiment  to  detect  the  reaction  1H  ±  2H  ->  21H  + 
xn  (i)  is  described.  Results  show  that  from  02,  N2, 
and  C  the  neutron  emission  is  from  D2,  and  from 
A  about  the  same  as  from  D2,  giving  evidence  for  the 
reaction  40A  (p,  n)  40K.  The  estimated  abs.  cross- 
section  in  reaction  (i)  for  5 T -Me.v.  protons  is  ~1*4  X 
10~26  sq.  cm.  N.  M.  B. 

Fission  products  of  thorium.  A.  Lancsdokf, 
jun.  (Physical  Rev.,  1939,  [ii],  56,  205). — Several 
long-lived  noble  gases  from  Th  irradiated  with  fast 
neutrons  have  been  observed.  One  of  these  gases  is 
3-hr.  Kr  (probably  88Kr)  decaying  into  18-min.  Rb, 
probably  S8Rb  (cf.  Snell,  A.,  1938,  I,  8).  N.  M.  B. 
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Artificial  radioactivity  and  the  gaps  in  the 
periodic  table.  H.  A.  C.  McKay  (Chem.  and  Ind., 
1939,  762 — 763). — A  review.  W.  R.  A. 

Energies  released  in  the  reactions  7Li  (p,a)  4He 
and  6Li  (d,  a)  4He.  S.  K.  Allison,  L.  S.  Skaggs, 
and  N.  M.  Smith,  jun.  (Physical  Rev.,  1939,  [ii],  56, 
288;  cf.  A.,  1939,  I,  292). — Precision  re -measurement 
gave  the  energy  vals.  17  »28  ±0*03  and  22 *20 ±0*04 
Mo.v.,  respectively.  These  vals.  lead  to  the  revised 
masses  cLi  6-01682±0*00011,  7Li  7«01784±0*00009, 
8Be  8*00766±0*00015,  and  9Be  9*01486±0*00013. 
(Cf.  Barkas,  ibid.,  297.)  N.  M.  B. 

Photographic  investigation  of  atomic  nuclear 
processes  of  ultra-radiation.  E.  Schopper 
(Forsch.  u.  Fortsehr.,  1939,  15,  299 — 300;  cf.  A., 
1939,  I,  116).  O.  D.  S. 

Correlation  of  counter  and  electroscope 
measurements  of  cosmic  radiation  in  the 
stratosphere.  S.  A.  Korff  and  W.  E.  Daneorth 
(J.  Franklin  Inst.,  1939,  228,  159—167).  W.  R.  A. 

Production  of  atomic  and  cosmic  rays  in 
supernovse,  F.  Zwicky  (Proc.  Nat.  Acad.  Sci., 
1939,  25,  338— 344).— Theoretical.  W.  R.  A. 

Origin  of  cosmic  rays.  F.  Cernuschi  (Physical 
Rev.,  1939,  [ii],  56,  120 — 121). — A  mechanism  for 
the  provision  of  energy  to  explain  the  appearance  of 
a  supernova  and  the  origin  of  cosmic  radiation  is 
proposed.  N.  M.  B. 

Study  by  counters  of  the  secondary  radiation 
of  cosmic  ultra-radiation  at  an  altitude  of  2300 
metres.  J.  A.  Priebsch  (Sitzungsber.  Akad.  Wiss, 
Wien,  1936,  Ila,  145,  101 — 144;  Chem.  Zentr., 
1937,  i,  1369 — 1370). — The  intensity  of  the  secondary 
component  is  affected  to  a  greater  extent  by  atm. 
pressure  (1%  per  mm.)  than  the  total  radiation, 
indicating  a  soft  primary  radiation.  The  pressure 
coeff.  increases  with  altitude,  owing  to  a  widening  of 
the  energy  spectrum  of  the  secondary  rays.  A  positive 
temp,  effect  (0*5%  per  degree)  is  observed. 

A.  J.  E.  W. 

East-west  symmetry  of  cosmic  radiation  at 
very  high  elevations  near  the  equator  and  evi¬ 
dence  that  protons  constitute  the  primary 
particles  of  the  hard  component.  T.  H.  Johnson 
and  J.  G.  Barky  (Physical  Rev.,  1939,  [ii],  56,  219— 
226). — Stratosphere  flight  experiments  indicate  that 
the  asymmetry  is  <~ 7%.  Analysis  shows  that 
<'-'-d0%  of  the  intensity  at  a  depth  of  1  m.  H20  is 
attributable  to  unbalanced  positives.  Evidence  is 
advanced  that  the  mesotrons  are  produced  in  the 
upper  atm.,  not  by  the  primary  electrons  of  the  soft 
component,  but  by  an  independent  primary  compo¬ 
nent  consisting  probably  of  protons  or  some  other 
more  massive  positive  ion.  N.  M.  B. 

Angular  dispersion  of  cosmic  radiation  in  the 
upper  atmosphere  resulting  from  deflexions  of 
low-energy  particles  in  the  earth’s  magnetic 
field.  T.  H.  Johnson  (Physical  Rev.,  1939,  [ii], 
56,  226 — 231). — Mathematical.  It  is  found  that  at  a 
depth  of  1  m.  H20,  rays  with  energy  >15  Me.v.  lie 
within  30° ,  and  half  of  the  intensity  is  within  5°,  of 
the  original  direction.  The  correction  to  east-west 


asymmetry  measurements  for  broadening  at  high 
elevations  or  for  the  inclusion  of  lower  energies  is 
negligible  (cf.  preceding  abstract).  N.  M.  B. 

Hard  showers  in  cosmic  ultra-radiation  and 
the  second  maximum  of  the  Rossi  curve.  A. 
Ehmert  (Z.  Physik,  1939,  113,  234 — 246). — The 
absorption  coeffs.  for  narrow- divergence  showers  in 
Pb,  Fe,  and  H20  are  measured ;  for  single  particles 
the  coefFs.  are  respectively  slightly7"  >0*15,  0*065, 
and  0*0135  per  cm.  A  hypothesis  is  advanced  in 
explanation  of  the  second  max.  of  the  Rossi  curve. 

L.  G.  G. 

Supernovse  and  the  neutron-core  stars.  F. 
Cerntjschi  (Physical  Rev.,  1939,  [ii],  56,  120). — 
Energy  considerations  indicate  that  a  supernova  does 
not  represent  the  transition  of  an  ordinary  star  into  a 
neutron  star,  and  that  the  formation  of  a  neutron 
core  can  never  produce  an  explosion  as  required  to 
explain  the  appearance  of  a  supernova.  N.  M.  B. 

Wave  functions  of  the  relativistic  hydrogenic 
atom,  L.  Davis,  jun.  (Physical  Rev.,  1939,  [ii], 
56, 186—187). — Mathematical.  N.  M.  B. 

Self-consistent  field,  including  exchange  and 
superposition  of  configurations,  with  some 
results  for  oxygen.  D.  R.  Hartree,  W.  Hartree, 
and  B.  Swirles  (Phil.  Trans.,  1939,  238,  A,  229 — 
247;  cf.  A.,  1937,  I,  271). — Mathematical.  The 
single  electron  wave  functions  of  0+  have  been  recalc, 
allowing  for  the  superposition  of  configurations.  The 
effect  is  small  and  does  not  remove  the  discrepancy 
between  observed  and  calc,  ratios  of  the  intermultiplet 
separations  (cf.  loc.'ciL).  0.  D.  S. 

Atom  factors  of  positive  ions.  T.  Derknzini 
(Nuovo  Cim.,  1936,  13,  341 — 348;  Chem.  Zentr., 
1937,  i,  2092). — Atom  factors  for  K  (1-2),  Na  and  Rb 
(0*4),  and  Sr  (1*5  X  108  cm.4)  are  calc,  by  the  Fermi 
statistical  method  for  sin  0/X  varying  from  0  to  the 
vals.  in  parentheses.  Agreement  with  other  methods 
is  satisfactory.  A.  J.  E.  W. 

Theory  of  particles  of  any  spin.  L.  be  Broglie 
(Compt.  rend.,  1939,  209,  265 — 268). — The  repre¬ 
sentation  of  the  particle  formed  by  fusion  of  two 
corpuscles  of  spin  1  is  considered.  The  most  general 
theory  of  particles  of  any  spin  is  probably  reached  by 
considering  the  fusion  of  n  corpuscles  of  spin  giving 
a  particle  of  max.  total  spin  nj 2.  A.  J.  E.  W. 

Mean  free  path  of  mesotrons.  H.  Ertel  and 
W.  Kolhorster  (Naturwiss.,  1939,  27,  550 — 551). — 
Mathematical.  A  simple  expression  for  calculating 
the  mean  free  path  of  mesotrons  from  the  atm. 
pressure  coeff.  is  deduced.  The  val.  for  the  decomp, 
path  calc,  from  the  equation  is  15*3  km.,  giving  a  val. 
of  2*25  x  109  e.v.  for  the  energy  of  the  mesotron. 

A.  J.  M. 

Elastic  collisions  of  mesons  with  electrons  and 
protons.  H.  S.  W.  Massey  and  H.  C.  Corben 
(Proc.  Camb.  Phil.  Soc.,  1939,  35,  463 — 473). — 
Theoretical.  Cross-sections  for  elastic  scattering  of 
mesons  by  protons  and  electrons  are  calc.  For  meson 
energies  up  to  100  times  the  rest  energy,  the  results 
differ  from  those  for  Fermi-Dirac  particles  of  the  same 
mass  only  in  the  case  of  collisions  with  protons. 
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In  a  Coulomb  field  the  cross-section  for  scattering  of  a 
meson  of  infinite  energy  is  finite.  L.  J.  J. 

Multiple  scattering  of  charged  particles.  S. 
Gotjdsmit  and  J.  L.  Saunderson  (Physical  Rev., 
1939,  [ii],  56,  122— 123).— Mathematical. 

N.  M.  B. 

Self-energy  and  electromagnetic  field  of  the 
electron.  V.  F.  Weisskopf  (Physical  Rev.,  1939, 
[ii],  56,  72— 85).— Mathematical.  N.  M.  B. 

Position  and  width  of  the  energy  band  of  the 
valency  electrons  of  sodium,  potassium,  rubid¬ 
ium,  and  csesium.  P.  Gombas  (Z.  Pliysik,  1939, 
113,  150 — 160;  cf.  A.,  1939,  I,  118). — -Mathematical. 
The  energy  band  widths  for  the  valency  electrons  in 
Na,  IC,  Rb,  and  Cs  are  7*43,  5*12,  3*98,  and  3*44  e.v. 

L.  G.  G. 

Nuclear  five-body  problem.  W.  A.  Tyrrell, 
jun.  (Physical  Rev.,  1939,  [ii],  56,  250 — 255;  cf. 
Margenau,  A.,  1939,  I,  6).— Mathematical.  Per- 
turbational  and  variational  calculations  with  single¬ 
particle  Legendre  functions  are  made  for  the  nuclear 
five-body  problem  of  5He.  Positions  and  limits  of 
Iow-lving  virtual  2P  and  2S  states  are  examined. 

N.  M.  B. 

Theory  of  polarisability.  I.  M.  M.  Bieder- 
mann  (Physica,  1939,  6,  717 — 720). — Silberstein’s 
formula  is  proved  and  applied  to  He.  L.  J.  J. 

Regularity  in  nuclear  magnetic  moments. 
E.  E.  Witmer  (Physical  Rev.,  1939,  [ii],  56,  203). — 
Available  data  lead  to  the  view  that  the  magnetic 
moment  g  of  any  nucleus  is  such  that  14[x  —  rgy, 
where  r  is  a  rational  no.,  usually  with  a  small  deno¬ 
minator.  N.  M.  B. 

Fundamental  relations  of  thermomagnetics. 
A.  D.  Fokker  (Physica,  1939,  6,  791—796). — 
Theoretical.  The  interaction  of  a  pair  of  magnetic 
atoms,  and  of  a  magnetic  atom  and  a  coil,  is  considered. 

L.  J.  J. 

Simplified  expression  of  the  value  of  some 
complex  atomic  constants.  L.  Laboccetta  (Ric. 
sci.  Progr.  teen.,  1936,  [ii],  7,  II,  330 — 331 ;  Chem. 
Zentr.,  1937,  i,  2091). — Expressions  are  derived  for 
the  vals.  (in  e.m.u.)  of  a  no.  of  fundamental  consts. 

A.  J.  E.  W. 

Present  dilemma  regarding  the  values  of  c, 
m,  and  h.  New  graphical  method  of  present¬ 
ation.  J.  W.  M.  Du  Mond  (Physical  Rev.,  1939, 
[ii],  56,  153 — 164). — Experiments  determining  some 
function  of  one  or  more  of  the  consts.  e,  m,  and  h 
are  classified  into  groups,  and  the  three  most  satis¬ 
factory  experiments  (the  directly  measured  X-ray 
val.  of  e,  concordant  measurements  of  e/m,  and  the 
vals.  of  h/e  from  the  limit  of  the  continuous  X-ray 
spectrum)  are  exhibited  on  a  new  type  of  diagram 
showing  separately  the  results  of  all  independent 
reliable  determinations  and  emphasising  the  dis¬ 
crepancy  graphically.  It  is  concluded  that  there  is 
some  unsuspected  flaw  in  the  determination  of  life 
by  the  continuous  X-ray  spectrum  method,  and  the 
need  for  renewed  study  of  this  experiment  along  with 
X-ray  ionisation  and  excitation  potentials  over  a 
wider  range  of  voltages  with  better  spectral  resolution 
is  stressed.  N.  M.  B. 

l  l*  (a.,  i.) 


Structure  and  absorption  spectrum  of  o- 
phthalaldehydic  acid.  B.  Ho!  and  L.  C.  Kin 
(Compt.  rend.,  1939,  209,  221 — 223). — The  ultra¬ 
violet  absorption  spectra  of  3-ethoxyphthalide  (I) 
and  Na  o-phthalaldehydate  (II)  are  different,  but  that 
of  (I)  closely  resembles  that  of  phthalide.  Solutions 
of  o-phthalaldchydic  acid  in  H20  or  dioxan  have 
spectra  compounded  of  those  of  (I)  and  (II),  showing 
that  these  solutions  contain  two  tautomeric  forms. 

J.  L.  D. 

Spectral  study  of  the  arylamines  and  their 
hydrochlorides.  A.  Wohl  (Bull.  Soc.  chim.,  1939, 
[v],  6,  1312 — 1319). — Ultra-violet  extinction  curves 
are  given  for  NH2Ph,  o-  and  p-C6H4Me*NH2,  as  well 
as  X-Me  derivatives,  o-  and  p-NH2'C6H4*OMe,  o- 
and  p-NH2*C6H4’C02H,  m-4-xylidine,  and  most  of  the 
hydrochlorides  in  H20  and  in  aq.  HC1.  F.  J.  G. 

Ultra-violet  absorption  of  diazonium  salts.  A. 
Wohl  (Bull.  Soc.  chim.,  1939,  [v],  6,  1319 — 1324). — 
Extinction  curves  are  given  for  diazonium  sulphates 
derived  from  NH2Ph,  o-,  m-,  and  p-C6H4Me*NH2, 
o-,  wi-,  and  p-NH2-C6H4*OMe,  o-,  m-,  and  p- 
NH2-C6H4-C02H,  and  p-C10H7-NH2.  F.  J.  G. 

Behaviour  of  dehydroisoandrosterone  and 
androsterone  in  the  m-dinitrobenzene  reaction. 
—See  A.,  1939,  II,  481. 

cis-Azo-compounds.  III.  Absorption  spec¬ 
tra.  A.  H.  Cook,  D.  G.  Jones,  and  J.  B.  Polya 
(J.C.S.,  1939,  1315 — 1320). — Absorption  spectra  of  a 
no.  of  substituted  cis-azobenzenes  have  been  deter¬ 
mined  over  the  range  280 — 480  mg.,  usually  in  CHC13 
solution.  Absorption  spectra  of  the  trans -isomerides 
have  also  been  determined.  The  spectra  of  the 
//*a7ks-compounds  usually  consist  of  an  intense  (K) 
band  (320 — 370  mg.),  a  less  intense  (E)  band  (440 — 
470  mg.),  and  a  third  band  at  230 — 270  mg.  The  E 
band  is  more  intense  in  the  spectra  of  the  cis- com¬ 
pounds,  with  X  unchanged,  while  the  K  band  is 
sometimes  displaced,  but  is  always  weaker  in  the 
spectra  of  the  m-compounds.  Stepwise  isomeris¬ 
ation  of  the  azo-linkage  in  1  : 4-bisbenzeneazo- 
benzene  and  -diphenyl  has  been  studied. 

•A.  J.  M.  , 

Ultra-violet  absorption  spectra  and  constitu¬ 
tion  of  organic  molecules.  K.  Dimroth  (Angew. 
Chem.,  1939,  52,  545— 556).— A  review. 

W.  R.  A. 

Structure  and  absorption  spectrum  of  phthal- 
onic  acid.  B.  Hoi  and  L:  C.* Kin  (Compt.  rend.. 
1939,  209,  346 — 348).; — The  extinction  coeff.  curves 
(2350 — 3150  a.)  for  solid'  phthalonic  acid  (I)  and  its 
aq.  and  Et20  solutions  closely  resemble  those  for 
phthalide-3-carboxylic  acid,  showing  that  (I)  exists 
exclusively  in  the  oxylactone  form  under  these 
conditions.  The  keto-acid  form  of  (I),  stable  in 
0*4%  NaOH,  gives  a  totally  different  curve., 

A.  J.  E.  W. 

Absorption  spectra  of  some  sulphur  com¬ 
pounds.  R.  A.  Morton  and  A.  L.  Stubbs  (J.C.S., 
1939,  1321— 1324).— Comparison  of  the  ultra-violet 

absorption  spectrum  of  C6H4<^jg^>CS  (la)  [altern¬ 
ative  structure  C6H4<^j^>C*SH  (16)]  with  those  of 
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C6H4<|Me>CS  and  C6H4<^^>C*SMe  shows  that 
1(a)  is  correct.  The  compound  (II)  may  be  formulated 

as  C6H4<^jj_£jg  or  cgH4<nz=C-SH?  a^" 

sorption  spectrum  differs  widely  from  that  of 

C6H4<^±g  (R  =  Me,  Et,  or  Pr^),  from  which  it 

is  inferred  that  (II)  must  be  a  thioketone  if  the 
ethers  can  be  proved  to  be  substituted  thiolquinolines. 
Comparisons  with  the  spectra  of  o-hydroxycarbanil, 
1-hydroxybenzthiazole  derivatives,  and  substituted 
quinolines  and  quinolones  agree  with  the  above 
structures.  2-Methyl -,  m.p.  37°,  -ethyl-,  b.p.  170 — 
175°/14  mm.,  and  -iso propyl-,  b.p.  170 — 173°/14  mm., 
-thioA-niethylquinoline  are  described.  A.  J.  M. 

Equilibrium  between  phosphorus  paranitride , 
(PN)n,  and  diatomic  PN  molecules,  deduced 
from  the  band  spectrum.  H.  Moure u,  B.  Rosen, 
and  G.  Wetroff  (Compt.  rend.,  1939,  209,  207 — 
209). — The  sole  occurrence  of  PN  bands  in  the 
absorption  spectrum  of  the  vapour  over  (PN)n  at 
<450°  shows  that  the  vapour  consists  of  PN  mols. 
resulting  from  the  equilibrium  (PN)„  ??PN,  and 

not  of  mols.  of  a  polymeride.  Decomp,  of  the  (PN)„ 
to  P  and  N2  occurs  at  >750°.  The  normal  state  of 
PN  is  («,  =  1337  cm.4).  A.  J.  E.  W. 

Absorption  spectra  of  certain  Pm  derivatives. 
II.  T.  Milob^dzki  and  W.  Borowski.  III. 
T.  Milobedzki  and  M.  Lew  an  d  o  ws  ki  (Rocz.  Chem., 
1939,  19,  507 — 508,  509 — 513). — II.  Selective  ab¬ 
sorption  in  the  ultra-violet  by  H3P03  esters,  previously 
reported  (A.,  1939,  I,  238),  was  due  to  traces  of 
C5H5N  used  in  the  prep,  of  the  esters. 

III.  P(OPra)3  and  PPraO(OPra)2  were  prepared 
by  heating  a  mixture  of  OH*P(OPra)2  and 
ONa*P(OPra)2.  The  esters  do  not  exhibit  selective 
absorption  in  the  ultra-violet;  addition  of  0T — 0*2% 
of  (LH-N  causes  appearance  of  definite  absorption 
bands.  R.  T. 

Structure  of  the  triplet  bands  (d3n  ->  «3IT)  of 
carbon  monoxide.  L.  Gero  and  F.  Szab6  (Ann. 
Physik,  1939,  [v],  35,  597 — 618). — Rotational  struc¬ 
ture  is  analysed.  0.  D.  S. 

Band  spectrum  of  antimony  monoxide  (SbO). 
A.  K.  Sengupta  (Indian  J.  Physics,  1939,  13,  145 — 
1571. — The  vibrational  structure  in  the  emission  band 
spectrum  of  SbO  (3200—6800  a.)  has  been  analysed. 
The  bands  belong  to  two  systems,  (i)  the  more  re¬ 
frangible  due  to  the  2S  ->  2n  transitions,  and  (ii) 
the  less  refrangible  due  to  transitions  2II  ->  2II. 
They  have  a  common  lower  state  with  a  separation  of 
2272  cm,4  between  fts  n- components.  This  lower 
state  is,  from  analogy  with  the  other  members  of 
group  V(b)  oxides,  the  probable  ground  state  of  the 
SbO  mol.  W.  R.  A. 

Electron  vibration  spectrum  of  neodymium 
salt  crystals.  K.  H.  Hellwege  (Z.  Physik,  1939, 
113,  192 — 202). — The  infra-red  reflexion  spectrum  of 
Zn3Nd2(N03)12, 24IL,0  is  given  over  the  range  25 — 
58  g.  The  appearance  of  groups  of  lines  in  the  ab¬ 
sorption  spectrum  in  the  visible  region  is  due  to  super¬ 
position  of  lattice  vibrations  on  electron  transitions, 


which  also  causes  rules  governing  forbidden  transitions 
to  break  down.  L.  G.  G. 


Arrangement  of  electron  bands  in  solution 
spectra.  III.  Light  absorption  of  nitrous  and 
nitric  acids,  and  their  salts  and  esters.  G. 
Kortum  (Z.  physikal.  Chem.,  1939,  B,  43,  418 — 
431). — Theoretical.  The  possible  structures  of  HN02, 
HN03,  and  derivatives  thereof  in  solution,  and  the 
activation  and  photochemical  decomp,  of  these  mols. 
as  revealed  by  absorption  spectra,  are  discussed. 

C.  R.  H. 


High-freqnency  discharges  and  their  applic¬ 
ation  to  molecular  spectroscopy.  P.  Mesnage 
(Ann.  Physique,  1939,  [xi],  12,  5 — 87). — The  use  of 
the  high-frequenc3r  electrodeless  discharge  as  a  source 
of  band  spectra  is  discussed  and  has  been  studied  for 
FeCl2,  FeBr2,  NiCl2,  NiBr2,  CoCl2,  CoBr2,  MnCl2, 
MnBr2,  CrCl3,  and  the  alkaline-earth  iodides.  Anhyd. 
specimens  in  a  cylindrical  tube  are  placed  along  the 
axis  of  a  solenoid  through  which  a  high-frequency 
current  passes.  The  salt  must  be  heated,  and  the 
presence  of  Ne  is  essential  to  the  ignition  and  mainten¬ 
ance  of  the  discharge.  The  spectra  described  have 
mostly  not  been  observed  previously;  the  iodides  of 
Fe  metals  show  no  mol.  spectra.  W.  R.  A. 


Absorption  spectrum  of  the  dichromate  ion 
at  20°  K.  J.  Teltow  (Z.  physikal.  Chem.,  1939,  B, 
43,  375 — 383). — The  visible  absorption  spectrum  of 
Cr207"  ions,  observed  with  thin  layers  (0T9  and  0*53 
mm.)  of  K2Cr207  at  20°  k.,  contains  ~20  sharp  and 
30  diffuse  lines  between  18,165  and  19,190  cm.4,  and 
a  continuum  gradually  increasing  in  intensity  towards 
higher  frequencies.  Increase  of  temp,  causes  the 
intensity  and  definition  of  the  lines  to  decrease  rapidly, 
and  at  60°  K.  they  cannot  be  observed.  The  sharp 
lines  are  interpreted  as  pure  electronic  transitions 
which  are  split  extensively  as  a  result  of  asymmetrical 
crystal  fields  and  the  complicated  nature  of  the 
Cr207"  ions.  The  diffuse  lines,  the  continuum,  and  the 
temp. -dependence  of  the  lines  are  due  to  lattice 
vibrations.  W.  R.  A. 


Band  spectroscopic  investigations  on  molecule 
formation.  E.  Olsson  (Naturwiss.,  1939,  27,  582 — 
583). — In  the  band  spectrum  of  A1H  there  are  some 
diffuse  absorption  lines  due  to  breakdown  of  A1H 
into  A1  and  H.  These  lines  are  also  emitted  when 
there  is  thermal  excitation.  It  is  possible  to  investi¬ 
gate  the  formation  of  A1H  from  its  atoms  by  studying 
the  emission  of  these  lines.  If  the  formation  of  the 
mol.  proceeds  largely  in  this  manner,  the  band 
spectrum  would  develop  in  such  a  way  that  the  diffuse 
lines  would  appear  first  and  the  other  lines  would 
gradually  appear,  gaining  in  intensity  until  the  ther¬ 
mal  equilibrium  distribution  was  reached.  The 
formation  of  A1H  can  also  take  place  as  follows  : 
A1  +  H2  =  A1H  +  H,  and  in  this  case  A1H  mols.  are 
formed  in  the  stable  1S  and  xn  states.  A.  J.  M. 

Ultra-violet  rays  and  the  solar  cycle.  J.  R. 
Ashworth  (Mem.  Manchester  Phil.  Soc.,  1939,  83, 
81 — S6). — The  obstruction  of  light  by  atm.  pollution 
has  been  studied  by  determining  daily  the  loss  of  visible 
light,  and  more  particularly  of  ultra-violet  rays,  at 
Rochdale  for  a  period  of  10  years.  The  transparency 
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of  the  atm.,  which  was  different  on  weekdays  and 
Sundays,  is  dependent  on  wind  direction.  The 
nature  and  origin  of  the  ultra-violet  radiation  and  its 
connexion  with  the  sunspot  cycle  are  discussed. 

W.  R.  A. 

7-4  p.  fundamental  vibration  of  methyl 
chloride.  A.  H.  Nielsen  and  H.  H.  Nielsen 
(Physical  Rev.,  1939,  [ii],  56,  274—275;  cf.  A.,  1935, 
145). — Using  a  prism-grating  spectrometer,  a  new 
attempt  to  resolve  the  fundamental  vibration- 
rotation  band  v3  of  MeCl  is  reported.  The  rotational 
line  spacing  averaged  over  the  P  and  R  branches  is 
1*15  cm.-1,  giving  48*0  X  10-40  g.  cm.2  for  the 
moment  of  inertia  A.  The  Q  branch  of  the  band 
has  a  satellite  at  a  separation  of  ~1*0  cm."1  towards 
lower  frequencies,  and  this  line  is  taken  to  be  the 
Q  branch  for  v3  in  Me37Cl,  since  it  agrees  with  the  calc, 
position  of  this  band  when  valency  forces  are  assumed. 

N.  M.  B. 

Infra-red  absorption  spectrum  of  gaseous  and 
liquid  sulphur  trioxide.  H.  Gerding  and  J. 
Lecomte  (Physica,  1939,  6,  737 — 763).— The  absorp¬ 
tion  of  liquid  and  gaseous  S03  has  been  studied  at 
7 — 20  g.  S03  in  the  vapour  phase  has  a  plane 
symmetrical  configuration  with  D3h  symmetry,  and 
mol.  vibration  frequencies  653,  1068,  1332,  and 
probably  530  cm.-1  In  the  liquid  phase  mol.  inter¬ 
action  causes  considerable  deviation  from  D3h  sym¬ 
metry,  and  frequencies  530,  653,  1068,  and  1378 — 
1402  cm.-1  are  found.  The  liquid  contains  a  cyclic 
polvnieride  (S03)3,  with  a  non-planar  ring  S303 
having  C3v  symmetry.  Data  are  recorded  for  ab¬ 
sorption  at  ~2  (x.  L.  J.  J. 

Infra-red  absorption  of  rare-earth  ions.  G. 

Rosenthal  (Physikal.  Z.,  1939,  40,  509 — 511). — 
The  infra-red  absorption  spectra  of  Yt,  Tu,  Er,  Ho,  Dy, 
Eu,  Sm,  Nd,  Pr,  and  Ce  ions  have  been  determined 
up  to  2*5  u..  No  absorption  could  be  detected  in  the 
case  of  Tb.  A.  J.  M. 

Optical  properties  of  zinc  silicate  phosphors. 

F.  A.  Kroger  (Physica,  1939,  6,  764 — 778). — 
Excitation,  absorption,  and  emission  spectra  of 
Zn2Si04  and  Zn2Si04-Be2Si04,  activated  with  Mn, 
have  been  studied  in  the  visible  and  ultra-violet  to 
2000  a.  at  room  temp,  and  —180°.  The  phosphors 
are  mixed  crystals  with  Mn2Si04,  0 — 50  mol.-%  Mn. 
Emission  at  both  temp,  is  in  two  bands  with  max. 
5200  and  6100  a.,  attributed  to  electron  transitions 
in  Mn".  Absorption  is  in  three  regions,  viz.,  <2200  a. 
due  to  lattice  absorption  in  Zn2Si04 ;  <3000  a. 

due  to  lattice  absorption  in  Zn2Si04-Mn2Si04 ; 
and  a  system  of  bands  at  higher  XX  to  5000  a.  due  to 
electronic  transitions  in  Mn".  Irradiation  in  the 
regions  of  lattice  absorption  gives  phosphorescence 
and  fluorescence,  and  in  the  third  region  gives 
fluorescence  only.  L.  J.  J. 

Fundamental  absorption  of  ZnS-MnS  and 
ZnS-CdS-MnS  mixed  crystals.  F.  A.  Kroger 
(Physica,  1939,  6,  779 — 784). — The  long-X  limit  of 
absorption  of  ZnS  is  at  ~3380  a.  With  MnS  in 
solid  solution  a  new  absorption  band  appears,  identical 
with  that  of  pure  MnS,  and  having  an  edge  at  3650  a. 
Increasing  additions  of  CdS  to  ZnS-MnS  produce  a 


progressive  shift  of  the  ZnS  absorption  towards 
longer  XX.  L.  J.  J. 

Fluorescence  of  flavins. — See  A.,  1939,  III,  868. 

J.  J.  F. 

Fluorescence  and  phosphorescence  of  photo¬ 
graphic  layers  of  silver  halides  in  gelatin  at  low 
temperatures.  W.  Meidinger  (Physikal.  Z.,  1939, 
40,  517 — 518). — Investigations  with  a  series  of 
emulsions  showed  that  those  containing  Agl  fluoresced 
more  intensely  at  low  temp,  than  those  containing 
pure  AgBr.  The  greenish-yellow  fluorescence  be¬ 
comes  a  max.  at  about  5%  Agl.  A  AgCl-gelatin 
emulsion  gave  a  bluish-white  fluorescence  when 
exposed  to  ultra-violet  light.  The  afterglow  of 
AgCl  and  AgBr  layers  rapidly  disappears  on  warm¬ 
ing,  but  a  bright  afterglow  persists  in  the  case  of 
Agl  when  irradiated  with  ultra-violet  or  light  of 
X  4360.  A.  J.  M. 

Metastable  character  of  the  11  anlagerung  M 
points  in  crystalline  phosphors.  M.  Schon 
(Naturwiss.,  1939,  27,  432). — Theoretical.  The 
mechanism  governing  the  term  scheme  of  the  ab¬ 
sorption  of  a  cryst.  phosphor  is  discussed,  and  one 
agreeing  well  with  observation  in  the  case  of  sulphide 
phosphors  is  proposed.  A.  J.  M. 

Infra-red  luminescence  emission  of  rare  ele¬ 
ments.  Application  to  analysis.  M.  Servigne 
(Compt.  rend.,  1939,  209,  210 — 212). — The  photo¬ 
luminescence  spectra  (6000 — 12,000  a.)  of  CaW04 
phosphors  containing  Pr  and  Nd  are  illustrated, 
and  the  XX  of  the  principal  lines  are  given.  Prominent 
series  of  lines  at  8696 — 9124  and  10,772 — 11,188  a. 
are  given  by  ~5  p.p.m.  of  Nd,  affording  a  sensitive 
test  which  is  not  vitiated  by  Pr,  Sm,  Eu,  or  other 
rare  earths.  A.  J.  E.  W. 

Luminescence  of  sugar  wafers.  E.  N.  Harvey 
(Science,  1939,  90,  35—36;  cf.  A.,  1939,  I,  404).— 
Sugar  wafers  flavoured  with  wintergreen  (I)  give  a 
bright  greenish  flash  of  light  when  broken  in  the 
dark,  due  to  the  fluorescence  of  (I)  being  added  to 
the  luminescence  of  the  sugar.  With  other  flavour¬ 
ings  the  effect  is  smaller.  After  displacement  of 
air  between  the  sugar  crystals  by  various  solvents, 
there  is  triboluminescence  on  grinding.  Excitation 
of  luminescence  in  the  sugar  mol.  as  well  as  electrical 
discharges  in  the  gas  between  the  crystals  can  there¬ 
fore  occur.  L.  S.  T. 

Chemiluminescence  of  hydrazides  of  carb¬ 
oxylic  acids. — See  A.,  1939,  II,  425. 

Raman  spectrum  of  o-diphenylbenzene.  S.  K. 

Muker.ii  and  S.  A.  Aziz  (Indian  J.  Physics,  1939, 
13,  209 — 217). — A  detailed  account  of  work  already 
noted  (A.,  1938,  I,  555).  W.  R.  A. 

Raman  effect  in  camphor.  B.  M.  Anand  and 
S.  Narain  (Indian  J.  Physics,  1939, 13,  159 — 165). — 
The  Raman  spectra  of  cryst.  camphor  and  of  saturated 
solutions  of  camphor  in  CC14,  CS2,  CHC13,  MeOH, 
and  AcOH  are  recorded  and  compared  with  existing 
data,  vv  are  assigned  to  various  bonds  and  group, 
ings  in  the  mol.  W.  R.  A. 

Raman  effect.  CIH — CVI.  Nitrogen  com¬ 
pounds.  XIII — XVI.  XIII.  Alkyl  carbamates. 
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J.  Wagner.  XIV.  Acid  amides,  carbamide, 
guanidine  hydrochloride.  A.  W.  Reitz  and  J. 
Wagner,  .  XV.  Alkylated  acid  amides.  K.  W.  F. 
Koiilrausch  and  R.  Seka.  XVI.  Condensation 
products  of  aldehydes  with  amines  (I).  L. 
Kahovec  (Z.  physikal.  Chem.,  1939,  B  43,  333 — 
338,  339— 354,  355—363,  364— 374).— XIII,  Raman 
spectra  of  crvst.-  and  molten  NH2*C02R  (R  =  Me, 
Et,  Pr*,  Pr*,  Bu^)  and  of  cryst,  NH2-C02R  (R  =  Bu“, 
ft-  and  zso-CqH-q)  are  recorded.  Differences  between 
the  spectra  for  the  cryst.  and  molten  states  are 
discussed. 

XIV.  Spectra  of  the  following  are  recorded  and 
discussed  :  HCO*NH2  (liquid) ;  NH2Ac  (cryst.,  molten, 
in  H20,  in  EtOH) ;  EtCO*NH2  (crvst.,  molten); 
PraCONH2,  Pr^CO*NH2,  BuaCO-NH2,"CO(NH2)2  (all 
cryst.);  guanidine  hydrochloride  (cryst.,  in  H20). 
The  effect  of  physical  state  of  the  amides  on  the 
spectra  is  discussed.  The  amide  spectra  indicate 
the  existence  of  a  monomeric  mol.  of  approx,  classical 
amide  structure  and  a  dimeride  with  a  resonance 
structure.  The  structures  of  CO(NH2)2  and  of  the 
guanidinium  ion  are  also  discussed.  For  all  the 
substances,  however,  it  is  concluded  that  experimental 
data  are  inadequate  to  determine  their  structures 
unequivocally. 

XV.  Spectra  of  the  following  arc  recorded  and  dis¬ 
cussed  :  NHAcR  (R  =  Me,  Et,  Pra,  Bu°),  NMe2Ac  (all 
liquid) ;  CO(NHMe)2,  CO(NHEt)2,  and  NH2-CONEt2 
(all  cryst.).  Contrary  to  the  results  of  other  investig¬ 
ators,  AT-alk}dated  amides  exhibit  a  NH  valency 
frequency  of  normal  intensity.  It  is  concluded  that 
the  spectral  complications  of  acid  amides  are  not  the 
result  of  enolisation. 

XVI.  The  prep.,  Raman  spectra,  and  structure 

for  the  following  SchifFs  bases  are  discussed :  NMe!CHR 
(R  =  Me,  b.p.  27— 2S°,  Et,  b.p.  51*5—53*5°,  iV, 
b.p.  80 — -82°,  Pr&,  b.p.  68 — 70°),  and  for  various 
A7- trialkyl  trimethvlene  triamines,  (NR!CH2)3  (R  — 
Me,  Et,  PrQ,  iV3,  b.p.  102 — 104°/11  mm.,  Bua.  Bu^, 
z*6X>-C5Hu).  In  the  SchifFs  bases,  the  /m>2<$-forms 
exist  almost  exclusively  and  no  enolisation  to 
RXH-CHX'HR'  occurs.  "  W.  R.  A. 

Association  of  Raman  frequencies  of  less  than 
1400  cm.-1  with  longitudinal  vibrations  in  elong¬ 
ated  organic  molecules.  L.  Simons  (Soc.  Sci. 
fenn.,  Comm,  phys.-math.,  1936,  8,  No.  16,  12  pp. ; 
Chem.  Zentr.,  1937,  i,  1406). — A  theory  of  Raman  vv 
for  a  linear  chain  of  2 — S  atoms  of  equal  mass  is  de¬ 
veloped,  and  comparison  is  made  with  Raman  data 
for  a  no.  of  org.  mols.  at  vv  ~ 1400  cm."1,  which 
is  the  upper  limit  of  longitudinal  vibrations  in  a 
C-chain.  The  no.  of  Raman  lines  in  this  region 
increases  with  the  no.  of  C  atoms ;  the  lines  are 
segregated  in  groups,  the  mean  vv  of  which  are  in 
approx,  agreement  with  theory.  Deviations  from 
the  calc,  vv  are  caused  by  the  angles  in  the  C-chain, 
and  by  attached  groups.  Numerical  agreement 
occurs  only  with  a  mol.  of  elongated  form  giving 
Raman  lines  of  the  correct  state  of  polarisation. 

A.  J.  E.  W. 

Behaviour  of  the  Raman  bands  of  water  in 
solutions  of  some  sulphates.  -  F.  Cennamo  (Nuovo 
Cim.,  1936,  13,  304 — 309;  Chem,  Zentr.,  1937,  i, 


1891).— The  max.  of  the  H20  Raman  band  at  ~3500 
cmr1  have  been  measured  for  aq.  solutions  of  CuS04, 
MnS04,  and  FeS04.  A.  J.  E.  W. 

Raman  spectra  of  crystalline  powders. 
Hydrates.  E.  Canals  and  H.  Collet  (Compt. 
rend.,  1939,  209,  212 — 214). — MgS04,7,  6,  and 
1H20,  Na2HP04,12,  7,  and  2H20,  and  CuS04,5  and 
3H20  give  broad,  diffuse  Raman  bands  (3100 — 
3900  cm."1)  with  several  max.,  the  vv  of  which  are 
recorded.  The  most  persistent  band  occurs  at 
~3400  cm."1;  with  Na2HP04  the  v  of  this  band 
decreases  with  the  no.  of  H20.  No  apparent  relation 
exists  between  the  Raman  spectra  of  different 
hydrates  of  the  same  salt,  salts  of  the  same  degree 
of  hydration,  or  hydrates  of  the  same  cryst.  form. 
In  general  the  bands  become  wider  as  the  no.  of 
H20  is  reduced.  A.  J.  E.  W. 

Secondary  electron  emission  of  pure  metals 
in  the  ordered  and  disordered  state.  R.  Suhr- 
mann  and  W.  Kundt  (Naturwiss.,  1939,  27,  548), — 
The  dependence  of  the  efficiency  of  secondary  electron 
emission,  S/P  (S  =  secondary  electron  current, 
P  —  primary  electron  current),  on  crystal  structure 
can  be  determined  with  thin  films  of  metals  deposited 
at  low  temp.  (S3°  K.)  in  a  high  vac.  At  low  temp,  such 
films  are  disordered,  the  orientation  becoming  more 
complete  as  the  temp,  is  raised.  To  investigate 
the  effect  of  lattice  order  on  the  secondary  emission, 
S/P  has  been  determined  for  such  films  with  varying 
accelerating  potentials  of  the  primary  electrons, 
between  83°  and  293°  k.  For  Cu,  Ag,  and  Au,  S/P 
for  the  disordered  state  was  >  that  for  the  ordered 
state.  If  a  new  film  is  deposited  on  an  ordered  film 
at  low  temp,  this  shows  the  higher  efficiency  at  low 
temp,  of  the  disordered  state.  After  warming  and 
re-cooling  the  smaller  efficiency  of  the  ordered  state 
is  found.  A.  J.  M. 

Effect  of  adsorbed  oxygen  on  the  secondary 
electron  emission  of  pure  metals  at  83°  and 
293°  K.  R.  Suhrmann  and  W.  Kundt  (Naturwiss., 
1939,  27,  548).— The  curve  of  efficiency  of  secondary 
electron  emission  against  accelerating  potential  of 
primary  electrons  is  considerably  higher  at  S30  K. 
than  at  293°  k.  for  films  of  Cu,  Ag,  and  Au  which  had 
adsorbed  02  at  room  temp.  It  is  considered  that  this 
result  can  be  explained  by  a  change  in  the  mol.  state 
of  the  adsorbed  02  with  temp.  There  was  no  change 
in  the  secondar}^  electron  emission  when  mol.  H2  was 
adsorbed.  A.  J.  M. 

Theory  of  electrical  breakdown  of  solid  in¬ 
sulators.  W.  Franz  (Naturwiss.,  1939,  27,  433— 
434). — The  hypothesis  of  von  Hippel  that  electrical 
breakdown  of  solid  insulators  depends  on  ionisation 
by  electron  collision  is  discussed  in  connexion  with  a 
calculation  by.Frohlich  (A.,  1937,  I,  444),  which, 
however,  is  paradoxical.  A  more  accurate  calculation,, 
taking  into  account  the  widths  of  energy  bands  of 
conductivity  electrons,  gives  field  strengths  which 
are  of  the  right  magnitude  but  are  considerably 
affected  by  temp.,  contrary  to  experiment.  A  wave- 
mechanistic  treatment  is  necessary  to  overcome  this- 
discrepancy.  A.  J.  M. 
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Effect  of  pressure  on  the  positive  point-to- 
plane  discharge  in  N2,  02,  C02,  S02,  SF6, 
CC12F2,  A,  He,  and  H2.  “  H.  C.  Pollock  and  E.  S. 
Cooper  (Physical  Rev.,  1939,  [ii],  56,  170 — 175). — 
The  voltage  at  which  corona  first  appears  in  a  3-mm. 
point-to-plane  gap  and  the  breakdown  voltage  of  the 
gap  were  determined,  with  point  both  positive  and 
negative,  and  over  a  pressure  range  of  ~30  atm.,  for 
the  gases  alone  and  for  some  mixtures.  Voltage- 
pressure  curves  are  given  and  types  of  corona  are 
discussed.  There  is  a  marked  dependence  of  the 
positive  point  breakdown  voltage  on  pressure  in  those 
gases  vdiich  form  negative  ions.  N.  M.  B. 

Electric  moments  in  some  homologous  series. 
P.  Trunel  (Ann.  Chim.,  1939,  [xi],  12,  93— 16S).— 
The  degree  of  interaction  between  the  substituent 
groups  in  compounds  of  the  type  X*[CH2]„*X  has  been 
studied  by  determination  of  the  dipole  moments  of  a 
no.  of  diamines  (C2 — C8)  and  dinitriles  (C3 — C12)  in 
C6Hg  solution  at  25°  and  45°  or  75°.  For  the  diamines 
jjl  is  independent  of  temp,  and  agrees  with  vals.  calc, 
for  free  rotation  about  the  C’C  bond.  For  the  dini¬ 
triles  (j.  is  <  the  val.  for  free  rotation,  the  divergence 
decreasing  with  rise  of  temp,  and  with  increasing 
chain-length  from  C6,  becoming  negligible  at  C12. 
The  relative  divergence  is  a  max.  at  C6,  and  this 
cannot  be  attributed  to  association,  for  the  cryoscopic 
mol.  wts.  are  normal,  nor  to  the  presence  of  a  cyclic 
isomeride,  for  [i?]D  is  normal.  Other  instances  of 
anomalous  behaviour  at  chain-lengths  C6  are  cited. 
The  following  are  described  :  ca-bromoimdeco-amide , 
m.p.  88°,  and  -nitrile,  ?ii,3  1-4704;  ac o-dicyanodecane, 
m.p.  20°,  ?i£?  1*4492;  z-bromohezonitrile ,  b.p.  120 — 
130°/11  mm.  F.  J.  G. 

Temperature-independent  negative  Faraday 
effect.  G.  Gassmann  (Ann.  Physik,  1939,  [v],  35, 
638 — 656). — Tho  magnetic  rotation  of  the  plane  of 
polarisation  of  light,  and  its  variation  with  X  and  with 
temp.,  have  been  measured  for  crystals  of  TiCl4, 
U02(N03)2,6Ho0,  K(UO,)(MeOAc)3,HoO, 
Ba[(Cl,Mn)04]o~,3Ho0,  AL03,  CuCl,  K4[Fe(CN)6],3Ho0, 
Na2[Fe(CN)5,N0],2H20,  and  [Co(NH3)6](C104)3,  and 
for  a  supercooled  melt  of  U02(N03)22H20,  solutions 
of  Ti02,U03,  and  W03  in  borax  glass,  and  aq. 
Cr03.  A  strong  negative  Faraday  effect,  independent 
of  temp. ,  is  shown  by  compounds  containing  transition 
ions  in  a  state  of  high  valency.  Results  are  compared 
with  the  theory  of  Berber  (A.,  1932,  1077). 

O.  D.  S. 

Resonance  and  physical  and  chemical  pro¬ 
perties  of  diphenyl  types. — See  A.,  1939,  II,  412. 

Critique  of  the  pair  theory  of  mesomerism. 
E.  H;  Lloyd  and  W.  G.  Penney  (Trans.  Faraday  Soc., 
1939,  35,  835 — 840). — Energies  of  the  bonds  in 
(CH2:CH)2,  C(:CHo)2,  (CH;C)2,  andC6H6  are  considered. 
Although  the  regular  hexagon  structure  for  C6H6 
is  the  most  stable  it  is  easily  distorted.  F.  R.  G. 

Structure  and  energies  of  some  hydrocarbon 
molecules.  J.  E.  Lennard-Jones  and  .  C.  A. 
Coulson  (Trans.  Faraday  Soc.,  1939,  35,  811 — 823). — 
A  review  of  theoretical  valency  rules  in  mols.  (cf. 
Coulson,  A.,  1939,  I,  243).  The*C  to  C  bond  energies 
and  lengths  deduced  are  in  agreement  with  experi¬ 


mental  vals.  The  properties  of  mobile  electrons 
permit  the  transmission  of  influences  from  one  part 
of  a  mol.  to  another,  and  also  help  to  form  a  temporary 
union  between  two  mols.  such  as  (CH2!CH)2  leading  to 
polymerisation,  and  modification  of  the  electric  and 
magnetic  properties.  F,  R.  G. 

Normal  vibrations  and  the  configurations  of 
hydrazine.  I.  Group  theory  calculations.  K. 

Schafer  (Z.  physikal.  Chem.,  1939,  B,  43,  409 — 
417). — Selection  rules  for  infra-red  and  Raman 
spectra  of  possible  configurations  of  N0H4  are  derived. 

C.  R.  H. 

Vibration-rotation  energies  of  the  non-linear 
triatomic  XY2  type  of  molecule.  W.  H.  Shaffer 
and  H.  H.  Nielsen  (Physical  Rev.,  1939,  [ii],  56, 
188 — 202). — Mathematical.  The  energies  and  their 
dependence  on  the  eonsts.  occurring  in  the  potential 
energy  function  are  examined  quantum-mechanically. 

N.  M.  B. 

Applications  of  magnetism,  particularly  in 
inorganic  chemistry.  W.  Klemm  (Z.  Elektro- 
chem.,  1939,  45,  583— 592).— A  review.  J.  W.  S. 

Magnetism  and  organic  chemistry.  E.  Mul* 
ler  (Z.  Elektrochem.,  1939,  45,  593—597;  cf.  A., 
1938,  I,  565). — A  review  of  the  relationship  between 
the  structure  and  magnetic  behaviour  of  org.  mols, 
including  the  K  compounds  of  ketones.  J.  YV.  S. 

Order  and  disorder  in  pure  liquids  and 
solutions.  J.  H.  Hildebrand  (Science,  1939,  90, 
1 — 8). — A  lecture.  L.  S.  T. 

Nature  of  the  bond  between  dipolar  molecules 
and  the  central  ion  in  the  inner  sphere  of  com¬ 
plex  compounds.  A.  M.  Sharnovski  and  B.  E. 
Haisinski  (Chimia,  1936,  7 — 23). — The  salts  RbfAuI  J, 
Rb[TlI4],  Rb8MAu8I22  (M  -  Be,  Mg,  Ca,  Zn,  Cd,  Hg), 
and  Rb5MTI2AuI1G  (M  =  Zn,  Cd,  Hg)  are  described. 
Their  thermostability  rises  with  increasing  complexity, 
but  falls  with  increasing  ionic  radius  of  M,  being  smaller 
for  the  alkaline-earth  than  for  the  Zn  group.  Attempts 
to  prepare  salts  with  Sr  or  Ba  in  the  inner  sphere  were 
unsuccessful.  The  stability  of  the  more  complex 
salts  is  related  to  resonance  between  the  electrono- 
spheres  of  the  inner  sphere  atoms  and  the  nucleus, 
this  leading  to  establishment  of  attractive  forces 
those  expected  on  the  basis  of  the  electrostatic 
theory.  R.  T. 

Structure  of  proteins.— See  A.,  1939,  II,  461. 

Constitution  of  cellulose  with  special  regard 
to  hydrolytic  experiments.  0.  Ant-Wuorinen 
(Suomen  Kem.,  1939,  12,  A,  103 — 108). — -Dissolved 
cellulose  (I)  is  hydrolysed  preferentially  at  the  middle 
of  the  chains.  Native  or  repptd.  (I)  is  not  hydrolysed 
uniformly,  chains  forming  part  of  the  crystal  lattice 
having  a  different  chemical  resistance  from  chains 
in  the  amorphous  interlattice  region.  Crystallites  of 
native  (I)  are  more  cohesive  than  those  of  repptd.  (I). 
Mols.  of  native  (I)  are  probably  too  long  to  dissolve  in 
any  solvent ;  irreversible  fission  always  precedes 
dissolution.  M.  H.  M.  A. 

Van  der  Waals  forces.  H.  Margenau  (Rev. 
Mod.  Physics,  1939, 11,  1—35). — A  crit.  discussion  of 
the  forces  between  polar  mols.,  between  non-polar 
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mols.,  and  between  excited  mols.,  based  on  the  theory 
of  London  (A.,  1937,  I,  116).  Tables  of  calc,  consts. 
are  given.  W.  R.  A. 

Nuclear  magnetic  moments  of  the  boron 
isotopes.  S.  Hillman,  P.  Kusch,  and  I.  I.  Rabi 
(Physical  Rev.,  1939,  [ii],  56,  165— 167).— Using  the 
mol.  beam  magnetic  resonance  method  with  Li2B407, 
Na2B407,  K2B407j  NaB02,  and  KB02,  the  nuclear 
Land!  g  vals.,  in  units  of  e/23. Ic,  are  0*597  Jh0*003  and 
l*7S8db 0*005,  and  evidence  is  given  for  assigning  these 
to  10B  and  X1B,  respectively.  Assuming  respective 
nuclear  spin  vals.  of  1  and  3/2,  the  magnetic  moments 
are  0*597^0*003  and  2*682^0*008  nuclear  magnetons, 
respectively.  N.  M.  B. 

Ridges  in  a  liquid  surface  due  to  the  tempera¬ 
ture  dependence  of  surface  tension.  A.  V.  Her- 
SHEY  (Physical  Rev.,  1939,  [ii],  56,  204). — Experi¬ 
ments  show  that  the  existence  of  a  ridge  at  each 
border  of  a  layer  of  a  pure  liquid  draining  from  a  flat 
vertical  surface  is  due  to  the  effect  of  temp,  on  surface 
tension,  and  is  analogous  to  the  occurrence  of  tears 
on  the  sides  of  a  glass  containing  strong  wine.  The 
phenomenon  is  analysed  mathematically. 

N.  M.  B. 

Derived  Patterson  analysis  of  the  skeleton  of 
the  cyclol  C2  molecule.  D.  P.  Riley  and  I.  Fan- 
kuchen  (Nature,  1939, 143,  64S — 649). — Vector  maps 
of  the  C  and  N  atoms  of  the  skeleton  of  the  cyclol 
Co  mol.  are  derived.  The  results  indicate  that 
Crowfoot's  X-ray  data  (A.,  1938,  I,  300)  afford  no 
direct  evidence  for  the  cyclol  structure  of  insulin 
(cf.  Wrinch,  ibid.,  502).  J.  W.  S. 

Vector  map  of  the  cyclol  C2  molecule.  E.  H. 
Neville  (Nature,  1939,  143,  803). — A  criticism  (cf. 
preceding  abstract).  L.  S.  T. 

Diffraction  of  X-rays  at  very  small  angles. 
Application  to  the  study  of  ultramicroscopic 
phenomena.  A.  Guinier  (Ann.  Physique.  1939. 
[xi],  12,  161—237;  cf.  A.,  1938,  I,  454,  611).— Full 
details  are  given  of  the  investigation  of  systems  of 
small  dispersed  particles  by  the  diffraction  of  mono¬ 
chromatic  X-rays  at  small  angles.  0.  D.  S. 

Scattering  of  X-rays  from  crystals.  (A)  Total. 
(B)  Alleged  discontinuities  in  diffuse  scattering 
at  small  angles.  G.  G.  Harvey  (Physical  Rev., 
1939,  [ii],  56,  242—247,  247— 249).— (a)  Mathe¬ 
matical.  A  general  formula  for  the  total  intensity 
of  X-radiation  scattered  by  a  general  crystal  in  any 
direction  is  derived. 

(b)  The  positions  of  discontinuities,  reported  by 
Laval  (cf.,  A.  1936,  15),  in  the  diffuse  scattering 
from  crystals  all  occur  at  places  corresponding  with 
reflexions  of  radiation  of  X/2,  X/3,  etc.  of  the  main  beam. 
For  Al,  an  experiment  designed  to  accentuate  the 
expected  effect  shows,  not  discontinuities,  but  peaks 
corresponding  with  reflexions  of  radiation  of  half  the 
primary  X,  indicating  that  Laval's  reported  effect 
probably  does  not  exist.  N.  M.  B. 

X-Ray  fluorescing  coefficient  and  the  orient¬ 
ation  of  a  zinc  crystal.  O.  J.  Baltzer  and  G.  E.  M. 
Jauncey  (Physical  Rev.,  1939,  [ii],  56,  289).— An 
experiment  is  described  which  indicates  that  the  coeff. 


of  X-ray  fluorescence  ( K  characteristic  rays)  is  not  a 
function  of  the  orientation  of  an  anisotropic  crystal 
such  as  Zn.  N.  M.  B. 

Some  problems  connected  with  crystal- 
growth.  H.  E.  Buckley  (Mem.  Manchester  Phil. 
Soc.,  1939,  83,  31 — 62). — A  lecture.  W.  R.  A. 

Radiated  crystals  in  cast  stearin.  C.  G. 
Carlson  and  A.  Hultgren  (Jernkont.  Ann.,  1936, 
120,  577—587;  Chem.  Zentr.,  1937,  i,  1894).— Plates 
of  stearin  cast  in  moulds  at  5°  <  the  m.p.  and  etched 
with  C6H6  exhibit  a  radiating  cryst.  structure  which 
resembles  that  of  cast  steel,  except  that  the  striations 
are  bent.  Experiments  described  show  that  this 
bending  is  due  to  a  convection  current  in  a  direction 
opposite  to  that  of  crystal  growth.  A.  J.  E.  W. 

Crystal  structure  of  hexamethylbenzene  and 
the  length  of  the  methyl  group  bond  to  aromatic 
carbon  atoms.  L.  O.  Brookway  and  J.  M. 
Robertson  (J.C.S.,  1939,  1324 — 1332). — The  crystal 
structure  of  C6MeG  has  been  reinvestigated  using  the 
double  Fourier  series  method,  and  the  early  results 
of  Lonsdale  (A.,  1929,  750)  have  been  corr.  Pro¬ 
jection  along  the  c  axis  gives  an  electron-density 
contour  diagram  in  which  two  of  the  Me  C  atoms 
are  clearly  resolved.  The  distance  between  these  C 

V 

atoms  and  the  centre  of  the  ring  is  2*92  A.,  and  the 
Me  bond  length  (Cai. — Car.)  is  1*53  a.,  equal  to  the 
distance  Coi. — Cai,  and  agreeing  with  the  val.  found 
by  electron  diffraction  (Pauling  and  Brockway,  A., 
1937,  I,  448).  The  min.  intermol.  approach  distances 
are  3*70  and  3*87  a,  between  C  atoms  and  2*0 — 2*2  a. 
between  H  atoms.  The  C6MeG  mols.  are  packed  as 
closely  as  H-H  repulsions  will  allow.  A.  J.  M. 

X-Ray  diffraction  patterns  of  Hevea,  manihot, 
and  other  rubbers.  G.  L.  Clark,  S.  T.  Gross, 
and  W.  H.  Smith  (J.  Res.  Nat.  Bur.  Stand.,  1939, 
23,  1 — 5). — Rubber  from  Manihot  glaziovii  has  been 
separated  into  Et20  sol  and  gel  fractions  which  have 
been  examined  by  X-rays.  The  stretched  sol  and 
gel  yield  a  few  and  many  interferences,  respectively. 
After  crystallising  by  freezing  at  — 20°  for  24  hr.  the 
gel  still  showed  more  interferences  than  the  sol.  The 
measurements  accord  with  those  obtained  with  Hevea 
rubber  (A.,  1938,  I,  29).  X-Ray  examination  of 
frozen  specimens  of  rubber  obtained  from  Funtumia 
elastica ,  Cryptostegia  g  rand i flora,  and  Castilloa  elastica 
indicates  that  all  the  rubbers  have  similar  structure. 
The  spacing  of  54  a.  previously  observed  in  un¬ 
stretched  Hevea  gel  rubber  has  been  observed,  together 
with  a  spacing  of  about  108  a.  in  a  stretched  specimen. 

J.  W.  S. 

Temperature-dependence  of  the  system  cellu¬ 
lose-sodium  hydroxide-water.  H.  Sobue,  H. 
Kiessig,  and  K.  Hess  (Z.  physikal.  Chem.,  1939,  B, 
43,  309 — 328). — During  the  systematic  investigation 
of  the  influence  of  temp,  on  the  action  of  aq.  NaOH 
of  varied  concns.  on  natural  cellulose  fibres,  two  new 
Na-celluloses  have  been  found,  viz.,  V  at  12 — 25% 
NaOH,  5°  to  -10°,  and  Q  at  7—8%  NaOH,  -5° 
to  1°,  respectively.  The  X-ray  diagram  of  V,  which 
has  a  rhombic  elementary  cell,  a  9-92,  b  26*1,  c  15*3  A., 
resembles  that  of  Na- cellulose  II,  whilst  that  of  Q  is 
similar  to  that  of  Na- cellulose  IV.  W.  R.  A. 
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Fibre  period  of  sodium  cellulose  I.  H.  Sobue 
(Z.  physikal.  Chem.,  1939,  B,  43,  329 — 332;  cf.  pre¬ 
ceding  abstract). — Consideration  of  new  X-ray  pic¬ 
tures  of  Na-cellulose  I  confirms  the  order  of  20  A. 
for  the  fibre  period,  in  support  of  the  data  of  Hess 
and  Trogus  (A.,  1931,  1219).  W.  R,  A. 

Superstructure  in  FeNi3.  F.  E.  Haworth 
(Physical  Rev.,  1939,  [ii],  56,  2S9 ;  cf.  A.,  1939,  I, 
11). — A  specimen  containing  73*8%  Ni  heated  at 
490°  for  6  days  and  then  cooled  to  440°  in  14  days 
gave  superstructure  lines  with  16  hr.  exposure  to 
X-rays,  confirming  Leech  and  Svkes  (cf.  A.,  1939,  I, 
412).  Unlike  the  case  of  Cu3Au,  it  appears  that 
lowering  of  resistance  does  not  first  occur  at  the  same 
temp,  at  which  ordering  becomes  sufficient  to  be 
detected  by  X-rays.  N.  M.  B. 

X-Ray  study  of  potassium  chlorochromate, 
KCr03Cl.  S.  Gawrycii  (Rocz.  Chem.,  1939,  19, 
413 — 417). — The  unit  cell  consists  of  4  mols.  of 
KCr03Cl,  and  has  a  7*832,  b  7*465,  c  7-82!  a.,  p 
8S°  36'.  The  crystals  belong  to  the  monoclinic- 
prismatic  system,  space-group  — Pr/c.  R.  T. 

Crystal  structure  of  the  pressure  modification 
of  potassium  nitrate.  T.  F.  W.  Barth  (Z. 
physikal.  Chem.,  1939,  B,  43,  44S-450).— KN03  III 
belongs  to  the  ditrigonal  pyramidal  system,  space- 
group  Cle,  with  a0  4*365  a.,  a  76°  56'.  The  K — 0 
distance  is  2-95  a.  C.  R.  H. 

[Structure  of]  double  copper  ammonium 
bromide.  M.  A.  Silberstein  (Bull.  Soc.  fram?. 
Min.,  1936,  59,  329—337;  Chem.  Zentr.,  1937,  i, 
1398). — CuBr2i2NHABr,2H20  (tetragonal)  has  a  7-98, 
c  8*41  a.,  cja  1*054,  the  unit  cell  containing  2  mols.; 
space-group  D\i — P±[mnm.  At.  parameters  are 
given.  Each  Cu  atom  is  surrounded  by  2  0  and  4  Br 
in  a  distorted  octahedron,  the  interat.  distances  being 
Cu— 0  2*20,  Cu— Br  2*46  and  3*14  a.  A.  J.  E.  W. 

Electron  diffraction  with  low  voltages.  J.  J. 
Trillat  (Compt.  rend.,  1939,  209,  201—203).— 
Satisfactory  electron  diffraction  photographs  (by 
reflexion  or  transmission)  have  been  obtained  with 
accelerator  potentials  of  ~3500  v.  (~10  ma.),  using 
an  external  camera  focussed  on  the  fluorescent  screen, 
and  exposures  varying  from  30  sec.  to  several  min. 
Plates  treated  with  oil  or  Na  salicylate  may  be  used 
internally  with  <4000  v.,  but  longer  exposures  are 
required.  A.  J.  E.  W. 

Electron  diffraction  studies  of  thin  films.  I. 
Structure  of  very  thin  films.  L.  H.  Germer 
(Physical  Rev.,  1939,  [ii],  56,  5 S — 71). — Thin  films 
having  calc,  thicknesses  ~1  at.  layer,  deposited  oh 
org.  supporting  foils  by  vaporisation  in  high  vac., 
were  investigated  by  electron  difff action  by  the 
transmission  method  in  the  case  of  Au,  Csl,  Sb203, 
Pd,  Cu,  CuCl,  Ni,  CaF2,  Al,  Mg,  NaF,  and  Be,  and 
satisfactory  diffraction  patterns  characteristic  of  three- 
dimensional  crystals  were  obtained.  The  ionic  com¬ 
pounds  produce  films  made  up  of  rather  large  crystals, 
100  A.  or  more  on  a  side,  even  in  the  thinnest  films ; 
metal  films  are,  in  general,  made  up  of  smaller  crystals. 
Observations  prove  that  atoms  and  mols.  can  move 
over  the  surface  of  the  supporting  foil,  and  that  they 
are  drawn  together  into  crystals  of  considerable  size. 


Crystals  in  metal  films  are  randomly  oriented,  except 
for  slight  orientation  in  Al  films ;  crystals  of  some 
ionic  compounds  have  strong  preferential  orientation, 
others  are  randomly  oriented.  No  correlation  is 
observed  between  average  crystal  shape  and  degree 
of  orientation.  Intensity  anomalies  are  observed  in 
diffraction  patterns  from  C’aF.,  and  CuCl. 

N.  M.  B. 

Electron  distribution  in  zinc  oxide  crystals. 

H.  M.  James  and  V.  A.  Johnson  (Phvsical  Rev., 
1939,  [ii],  56,  119;  cf.  Yearian,  A.,  1935,  1452).— 
Deviations  from  calc.  vals.  of  intensities  in  the  electron 
diffraction  pattern  are  attributed  to  the  valency 
electrons,  and  observed  intensities  are  approx, 
accounted  for  by  assuming  a  concn.  of  valency  elec¬ 
trons  in  the  region  between  each  Zn  and  its  nearest 
0  neighbour.  Agreement  with  observed  strong  lines 
is  given  by  a  distribution  of  three  electrons  over 
ellipsoids  (axes  2*1  and  0*35  a.)  which  enclose  each 
pair  of  Zn-0  nearest  neighbours.  N.  M.  B. 

Electronic  states  at  the  surfaces  of  crystals. 
IV.  Activation  of  adsorbed  atoms  by  surface 
electrons.  E.  T.  Goodwin  (Proe.  Camb.  Phil.  Soc., 
1939,  35,  474 — 484). — In  the  case  of  excitation  of 
an  adsorbed  atom  by  surface  electrons  of  an  under¬ 
lying  metal,  the  mean  life  time  in  a  typical  excited 
level  is  3*7  x  10-11  sec.  The  effect  is  negligible  in 
conductors,  but  may  be  appreciable  in  semicon¬ 
ductors  and  insulators.  L.  J.  J. 

Magnetism  and  metal  research.  E.  Vogt  (Z. 
Elektrochem.,  1939,  45,  597 — 608;  cf.  A.,  1938,  I, 
391).  J.  W.  S. 

Problems  of  dia-  and  para-magnetism. .  C.  J. 

Gorter  (Z.  Elektrochem.,  1939,  45,  615 — 621). 
— The  magnetic  behaviour  of  metals,  particularly 
in  the  superconducting  state,  and  of  salt  hydrates  is 
discussed.  J .  W.  S. 

Problems  of  ferromagnetism.  W.  During  (Z. 
Elektrochem.,  1939,  45,  621 — 629). — A  review. 

Spontaneous  magnetisation,  the  magnetisation  curves 
of  various  alloys,  and  the  practical  applications  of 
ferromagnetic  materials  are  discussed.  J.  W.  S. 

Influence  of  mechanical  strains  on  ferro¬ 
magnetic  properties.  PI.  ScHLECHTWrEG  (Ann. 
Physik,  1939,  [v],  35,  657— 664).— Theoretical.  The 
alteration  in  the  exchange  energy  between  neighbour¬ 
ing  atoms,  due  to  distortion  of  the  crystal  lattice, 
leads  to  a  spatial  variation  in  the  wall  energy  between 
neighbouring  elementary  zones,  and  thence  to  a 
Barkhausen  effect  independent  of  magnetostriction 
and  crystal  anisotropy.  O.  D.  S. 

Electrical  resistance  of  single  molybdenum 
crystals  under  the  action  of  strong  transverse 
and  longitudinal  magnetic  fields.  A.  Forotjd 
and  E.  Justi  (Physikal.  Z.,  1939,  40,  501—506).— 
The  resistance  of  single  Mo  crystals  was  determined 
over  the  temp,  range  4*2 — 373°  K.,  under  the  influence 
of  strong  external  magnetic  fields  (up  to  35,000 
gauss).  Mo  shows  a  resistance  anisotropy  in  the 
magnetic  field,  the  anisotropy  factor  being  independent 
of  field  strength.  Mo  follows  Kohler’s  rule  that  the 
relative  increase  of  resistance  in  the  field  is  in¬ 
dependent  of  temp.,  and  is  a  function  only  of  the  ratio 
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of  field  strength  to  resistance  without  the  field.  Mo 
thus  has  the  Ba  type  of  mechanism  for  electrical 
conduction.  The  resistance  of  Mo  without  the  field 
decreases  below  20°  k.,  approx,  oc  T 2.  The  character¬ 
istic  temp,  of  Mo  is  384°,  and  the  normal  temp,  coeff. 
(over  the  range  0 — 100°  o.)  is  0-471%  per  degree. 

A.  J.  IVI, 

Calculation  of  the  Peltier  effect.  J.  A.  Chal¬ 
mers  (Proc.  Camb.  Phil.  Soc,,  1939,  35,  521 — 522). — 
By  considering  a  virtual  current  at  const,  electron 
density  instead  of  const,  vols.  of  the  metals,  Fowler’s 
val.  for  the  Peltier  coeff.,  derived  thermodynamically, 
is  increased  by  a  factor  of  3.  L*  J.  J. 

Experimental  study  of  some  cases  of  para¬ 
magnetism.  G.  Foex  and  (Mlle.)  M.  Graff 
(Compt.  rend.,  1939,  209,  160 — 162). — /  for  Cr203 
(prepared  by  ignition  of  K2Cr207),  after  an  initial 
increase  with  temp.,  obeys  the  Weiss  law  at  >100°, 
and  gives  the  19T  magneton  moment  of  Cr**\  This 
effect  is  due  to  the  disappearance  of  the  antiparallel 
orientation  of  interaction  moments  which  accounts  for 
the  const,  paramagnetism  of  Cr.  CrSb  and  CrSb2  also 
lose  their  paramagnetism  at  ~400°,  but  the  1  jy-T 
variation  is  complex;  thermal  anomalies  also  occur 
in  the  temp,  regions  for  which  x  is  max.  The  Weiss 
const.  0  has  a  high  negative  val.  in  each  case. 

A.  J.  E.  W. 

Magnetic  after-effects  at  higher  inductions. 
J.  L.  Sxoek  (Physiea,  1939,  6,  797 — 805). — A 
specimen  of  Fe  containing  0*006%  of  C  in  solid 
solution  shows  the  effect  already  described  (A.,  1939, 
I,  186)  in  a  much  higher  degree.  The  reluctance 
r  (l/[x)  is  composed  of  a  const,  term  r0  and  a  time-  and 
temp. -dependent  term  rx  oc  the  concn.  of  dissolved 
C  or  N,  The  max.  in  the  curve  of  r  as  a  function  of 
temp,  becomes  less  pronounced,  and  occurs  at  a  higher 
temp.,  the  higher  is  the  induction.  L.  J.  J. 

Paramagnetic  relaxation  in  gadolinium  sul¬ 
phate.  W.  J.  de  Haas  and  F.  K.  du  Pre  (Physiea, 
1939,  6,  705 — 716). — By  means  of  a  mutual  inductance 
bridge  the  differential  susceptibility  of  Gd2(S04)3,8H20 
has  been  measured  in  an  external  magnetic  field  up  to 
1820  gauss  at  temp,  down  to  1*3°  K.  For  the  lower 
temp.,  the  results  are  in  agreement  with  theory  (cf. 
A.,  1938, 1,  391),  and  the  relaxation  time  is  ~10~2  sec. 
The  heat  capacity  from  the  susceptibility  data  is  in 
agreement  with  direct  measurements,  giving  0* 00032 T3 
g.-cal.  per  i  mol.  for  the  lattice  vibrations  and  0*56T~2 
g.-cal.  per  £  mol.  for  the  spin  system.  The  overall 
splitting  of  the  lowest  level  in  Gd”*  due  to  the  electric 
field  in  the  crystal  is  1*17°  K.  L.  J.  J. 

Magnetic  measurements  with  long  rods  of 
considerable  cross-section  of  steel  and  the  newer 
alloys.  H.  Schmidt-Glenewinkel  (Physikal.  Z., 
1939,  40,  519 — 533). — Rods  of  circular  cross-section 
and  bars  of  prismatic  section  were  used  for  the 
determination  of  magnetic  properties.  The  effect  of 
eddy  currents  was  negligible.  The  dimensions  of  the 
test-piece  have  no  effect  on  the  magnitude  of  the 
demagnetisation  factor.  The  magnetic  properties  of 
some  new  A1  alloys  have  been  investigated.  The 
alloys  used  [bondur  (Al-Cu-Mg),  B6  sea-HoO  (Al- 
Mg),  pantal  (Al-Mg-Si),  and  mangal  (Al-Mn)]  were 


weakly  magnetic.  Data  are  also  given  for  a  Be  alloy 
(B7M),  an  Fe-Ni  alloy  (V2A),  and  Riefler  steels. 

A.  J.  M. 

Magnetic  susceptibility  of  manganous  fluoride, 
MnF2,  at  low  temperatures.  H.  Bizette  and  B. 
Tsai  (Compt.  rend.,  1939,  209,  205 — 206). — -At 
—201°  to  room  temp.,  x»  =  ^/(T1  —  0),  with  = 
4*08  and  0  =  —113*2°  K.,  giving  an  at.  moment  of  5*73 
Bohr  magnetons  (theoretical  val.,  5*92).  MnF2  has  a 
transition  point  at  —201°,  below  which  x  decreases 
with  falling  temp.,  and  increases  slightly  with  the 
magnetic  field.  A,  J.  E.  W. 

Supersonic  phenomena.  W.  T.  Richards  (Rev. 
Mod.  Physics,  1939,  11,  36 — 64). — A  review  dealing 
with  the  theory  of  the  propagation  of  plane  sound 
waves,  the  experimental  determination  of  the  velocity 
and  absorption  of  sound,  and  the  physical  and 
chemical  effects  of  sound  waves  of  large  amplitude. 
A  comprehensive  bibliography  is  given. 

W.  R.  A. 

Velocity  of  sound  in  liquid  helium  under 
pressure.  J.  C.  Findlay,  A.  Pitt,  H.  G.  Smith, 
and  J.  0.  Wilhelm  (Physical  Rev.,  1939,  [ii],  56,  122 ; 
cf.  A.,  1938,  I,  607). — Previous  measurements  for  He 
evaporating  under  its  own  v.p.  are  extended  for  He 
under  1 — 5  atm.  pressure,  and  results  are  plotted. 
Changes  in  compressibility  at  the  X-transition  for 
various  pressures  are  tabulated.  N.  M.  B. 

Stroboscopic  phenomena  due  to  passage  of 
light  through  two  ultrasonic  wave-trains.  R. 
Bar  (Helv.  Phys.  Acta,  1936,  9,  678 — 688 ;  Chem. 
Zentr.,  1937,  i,  1366). — A  stroboscopically  interrupted 
light  beam  passing  through  an  ultrasonic  wave -train 
(<1000  kc.  per  sec.)  gives  visible  fringes,  the  separ¬ 
ation  of  which  is  the  X  of  the  sound  waves.  An  un¬ 
modulated  beam  passing  through  two  successive 
wave-trains  also  gives  stroboscopic  effects,  which  are 
applied  to  the  study  of  unevenly  propagated  waves 
(7000 — 10,000  kc.  per  sec.).  A.  J.  E.  W. 

Birefringence  measurements  in  the  far  ultra¬ 
violet.  R.  Servant  (Compt.  rend.,  1939,  209, 
206—207). — Vais,  of  the  birefringence  (6)  of  barytes 
(nm  —  Up)  and  gypsum  (nff  —  np)  at  <1700  a.  are 
recorded,  b  increases  rapidly  in  the  neighbourhood 
of  absorption  bands,  b  for  barytes  in  the  Schumann 
region  being  ~  six  times  its  val.  in  the  visible 
spectrum.  A.  J.  E.  W. 

Specific  heat  of  gases  at  high  temperatures. 
R.  W.  Penning  and  A.  C.  Whiffin  (Phil.  Trans., 
1939,  238,  A,  149 — 228).— The  mean  mol.  heats  at 
const,  vol.,  O ,  between  373°  k.  and  temp,  from  2370° 
to  3060°  K.  of  CO,  N2,  and  C02  have  been  measured 
by  comparison  with  the  mol.  heat  of  A  by  the  method 
of  matched  explosions.  G  for  H2  and  H20  has  been 
measured  by  the  explosion  method  between  373°  and 
2090—2930°  k.  Cco  =  4*854  +  0*037725Y  •  — 
0*07875T2.  Ost  =  4*795  +  0*037675T  -  0*07875T2. 
CCO)  =  8*631  +  0*001522 T  -  0*0 615T2.  CHt  = 
4*089  +  0-03953T  -  0-0-98T2.  CH,0  =  *1*874  + 
0-0022S477  —  04L256T2  (T  =  upper  temp,  in  0  K.). 
Vais,  agree  fairly  well  with  spectroscopic  data. 
Apparatus  for  measuring  the  compressibility  of  gases 
is  described.  0.  D.  S. 


IV  (dt  f-h) 


GENERAL,  PHYSICAL,  AND  INORGANIC  CHEMISTRY. 


515 


.  Heat  capacity  of  potassium  dihydrogen  phos¬ 
phate  at  the  Curie  point.  C.  C.  Stephenson  and 
J.  G.  Hooley  (Physical  Rev.,  1939,  [ii],  56,  121). — 
The  heat  capacity-temp,  curve  shows  a  large  anomaly 
at  122°  k.  in  agreement  with  theory.  N.  M.  B. 

Specific  heat  of  cobalt  from  2°  to  18°  K.  G. 
Duyckaerts  (Physica,  1939,  6,  817 — 822). — Data 
obtained  by  means  of  heating  curves  are  in  agreement 
with  the  expression  c  =  1-20  X  1(HT  +  4G4*5(T/443)3 
g.-cal.  per  g.-atom  per  degree.  The  first  term  re¬ 
presents  the  electronic,  and  the  second  term  the 
lattice,  sp.  heat.  L.  J.  J. 

K.  Schafer* s  work  on  the  thermal  properties 
of  ortho-  and  para-hydrogen  and  ortho-  and 
para-deuterium.  K.  Cohen  and  H.  C.  Urey  (Z. 
physikal.  Chem.,  1939,  B,  43,  432 — 438). — Recent 
conclusions  by  Schafer  (cf.  A.,  1939,  I,  311)  which 
conflict  with  those  of  the  authors  (cf.  ibid.,  248)  are 
criticised.  C.  R.  H. 

Theory  of  the  solid  state  and  the  m.p.  G. 
MoliSre  (Ann.  Physik,  1939,  [v],  35,  577 — 59G). — 
Mathematical.  0.  D.  S. 

Equations  of  state  and  thermodynamics. 
N.  V.  Karpen  (Bull.  Acad.  Sci.  Roumaine,  1939,  21, 
199 — 205). — A  re-presentation  and  expansion  of 
demonstrations  formerly  noted  (A..  1929,  387,  498, 
1144).  F.  J.  G. 

Critical  state  and  a  new  general  equation  of 
state.  R.  Plank  (Forsch,  Gebiet  Ingenieurw.,  A, 
193G,  7,  1G1— 173;  Chem.  Zcntr.,  1937,  i,  233G).— An 
equation  of  the  fifth  degree  in  v ,  applicable  to  normal 
and  associated  substances  for  v  vc  and  p  >  ~  3 pCi 
is  evolved.  A.  J.  E.  W. 

Effect  of  compression  on  the  homogeneous 
systems  ethylene  and  air-ethylene  in  the  critical 
region.  R.  L.  McIntosh,  J.  R.  Dacey,  and  0. 
Maass  (Canad.  J.Res.,  1939,  17,  B,  231— 240).— The 
effect  of  compression  on  the  d  of  C2H4  above  and 
below  the  crit.  temp.,  9*50°,  and  also  over  a  narrow 
region  near  this  temp.  (~0*3°)  has  been  determined ; 
at  9T7°  spontaneous  condensation  occurred.  Above 
9\50°  compression  of  a  homogeneous  system  re-creates 
heterogeneity.  Below  9T7°  the  liquid  appearing  on 
condensation  is  increased  in  d  and  amount  by  com¬ 
pression.  Between  these  temp,  condensation  is 
brought  about  and  a  liquid  separates  subsequent  to 
compression.  It  is  suggested  that  the  system, 
although  apparently  homogeneous,  is  still  a  two-phase 
system  and  that  temp,  variations  bring  about  the 
mutual  dispersion  of  the  two  phases.  The  re-creation 
of  heterogeneity  has  also  been  observed  with  C2H4-air 
mixtures.  C.  R.  H. 

Physical  properties  of  compressed  gases. 
VI.  Fugacity  of  carbon  dioxide.  W.  E.  Deming 
and  (Mrs.)  L.  S.  Deming  (Physical  Rev.,  1939,  [ii],  56, 
108 — 112;  cf.  A.,  1935,  1313). — Michel’s  compressi¬ 
bility  data  for  C02  (cf.  A.,  1937, 1,  453)  for  0 — 150°  and 
0 — 3000  atm.  are  smoothed  and  interpolated  graphic¬ 
ally,  and  the  fugacity /is  computed  at  certain  integral 
pressures.  The  ratio  fjp  decreases  with  p  to  a  min.  at 
-~600  atm.  for  all  isotherms  above  crit. ;  it  then 
increases,  and  fugacity  first  equals  and  then  exceeds  p. 
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At  50°,  f  =  p  at  2435  atm. ;  at  150°,  f  —  p  at  1G75 
atm.  N.  M.  B. 

Critical,  pre-critical,  and  post-critical  pheno¬ 
mena.  W.  SwiENTOSLAWSKi  (Rocz.  Chem.,  1939, 19, 
375 — 38G). — Apparatus  for  observation  of  the  crit. 
state  of  liquids  is  described.  The  pre-crit.  state  is  that 
of  co-existence  of  liquid  with  mist,  and  in  this  state  the 
surface  tension  of  the  liquid  is  only  slightly  >  zero, 
and  its  d  >  that  of  the  vapour.  At  the  crit.  point  the 
mist  disappears.  The  existence  of  a  post-crit.  state  is 
postulated  at  temp,  and  pressures  >  the  crit. 

R.  T. 

Conduction  of  heat.  H.  S.  Carslaw  and  J.  C. 
Jaeger  (Proc.  Camb.  Phil.  Soc.,  1939,  35,  394 — 404). 
— Theoretical.  A  solution  of  the  problem  of  conduction 
of  heat  in  a  system  consisting  of  a  solid  spherical  shell 
which  has  an  inner  surface  at  a  const,  temp.,  and  is 
bounded  externally  by  an  infinite  solid  of  a  different 
material,  is  obtained.  L.  J.  J. 

Formulae  for  calculating  compressibility  and 
thermal  expansion.  R.  Gianasso  (Nuovo  Cim., 
193G,  13,  355 — 3G5;  Chem.  Zentr.,  1937,  i,  2102 — 
2103). — Formulae  for  the  compressibility,  vibration 
w,  and  thermal  expansion  of  ionic  crystals  of  various 
lattice  types  are  considered,  and  tested  by  experi¬ 
mental  data.  A.  J.  E.  W. 

Flow  and  viscosity  of  liquid  helium.  H.  E. 
Johns,  J.  0.  Wilhelm,  and  H.  G.  Smith  (Canad.  J. 
Res.,  1939,17,  A,  149 — 1G3). — The  flow  of  liquid  He  I 
and  He  II  through  capillaries  of  a  wide  variety  of  sizes 
and  for  a  wide  range  of  pressure  differences  has  been 
measured.  For  He  I  the  vol.  per  sec.  flowing  through 
the  capillary  strictly  oc  the  pressure  head  and  vj  can  be 
calc,  from  Poiseuille’s  formula,  v)  decreases  as  temp, 
falls,  in  agreement  with  previous  wrork.  For  He  II  the 
flowr  is  expressible  as  a  laminar  flowr  obeying 
Poiseuille’s  lawr  and  of  the  same  magnitude  as  for 
He  I,  together  with  a  residual  flowr  independent  of  the 
pressure  head.  Residual  flowr  takes  place  in  darkness 
but  increases  with  increasing  light  intensity.  The 
mechanism  of  residual  flowr  is  apparently  connected 
with  the  ponderomotive  effect  wrhich  accompanies  a 
temp,  gradient  in  He  II.  Light  absorption  by  the 
reservoir  wralls  causes  a  slight  temp,  difference  between 
the  reservoir  and  the  surrounding  vessel.  On  the 
other  hand,  small  pressure  differences  can  also  cause 
residual  flowr  without  input  of  thermal  energy. 
Residual  flowr  is  further  discussed  in  connexion  with 
the  fountain  effect,  high  heat  conductivity,  and  other 
properties.  C.  R.  H, 

Viscosities  of  chemically  related  liquids,  and 
their  dependence  on  mol.  wt.  and  molecular 
volume.  II.  D.  T.  Lewis  and  A.  R.  Morgan 
(J.C.S.,  1939,  1341—1345;  cf.  A.,  1938,  I,  44G).— By 
considering  the  73  of  Ph  halides  it  is  showrn  that  the 
intercept,  a,  of  the  Andrade  equation  log  7j  =  $/T  —  a 
is  primarily  determined  by  the  mol.  vol.  PhF  is  a 
normal  member  of  the  series  of  Ph  halides  as  regards 
the  7)  relationship.  The  equation  log  73  =  ^4(log  M)jT 
+  x  log  P  +  log  y  is  derived  for  a  series  of  related 
liquids  (x  and  y  are  consts.  for  the  series,  M  —  mol.  wrt., 
P  =  parachor,  A  is  const.).  There  is  good  agreement 
between  vals.  of  tj  calc,  from  this  equation  and  those 
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observed  for  the  series  of*  Pr  halides.  The  equation  is 
also  applied  to  fused  salts,  but  the  data  available  do 
not  permit  a  crucial  test.  ......  A.  J.;  M, 

Relation  between!  chain  length  and  viscosity 
of  polyoxyethylene  glycols.— See  A.,  1939,  II,  402. 

Oiliness  of  liquids.  VII.  Static  frictional 
coefficients  of  esters,  ketones  and  glycerol.  T. 
Isemura  (Bull.  Chem.  Soc.  Japan,  1939, 14,  270—273 ; 
cf.  Akamatu  et  aL ,  B.,  193S,  478  etc.).— The  static 
frictional  eoeffs.  (x  for  various  esters  and  ketones  are  : 
MeOAe  0*87;  EtOAc  0*S1 ;  PraOAc  0*81;  BuaOAc 
0*78;  n-C5H11*OAc  0-74 ;  ?i-C8H17’OAc  0-73 ;  EtC02Et 
0-S0;  PraC02Et  0-80 ;  COMe2  0-86 ;  COMeEt  0*83; 
COEt2  0*84;  COPhMe  0*73.  For  glycerol  g  is  0*86  ; 
revised  figures  for  H20  and  MeOH  are  0*90  and  0*79, 
respectively.  These  results,  obtained  by  placing  the 
various  liquids  between  glass  plates,  are  very  high  and 
indicate  the  unsuitability  of  the  compounds  as 
lubricants.  It  is  suggested  that  since  the  esters  and 
ketones  have  their  polar  groups  near  the  middle  of  the 
mol.  they  cannot  easily  orient  themselves  regularly 
with  respect  to  the  sliding  surface.  Glycerol  has  a 
high  |z  by  virtue  of  its  three  polar  groups  which  can  all 
attach  themselves  to  the  glass.  T.  H.  G. 

Oiliness  of  liquids.  VIII.  Measurements  of 
static  friction  coefficients  for  silver  surfaces.  T. 
Isemura  (Bull.  Chem.  Soc.  Japan,  1939, 14, 297 — 302). 

* — Vais,  of  the  static  friction  eoeff.  (i  are  given  for  H20 
and  for  hydrocarbons,  alcohols,  acids,  and  esters  of  the 
paraffin  series,  between  clean  Ag  surfaces.  The 
lubricating  effect  of  H20  and  the  hydrocarbons, 
including  C6H6,  is  almost  nil.  For  acids,  alcohols,  and 
esters,  [l  decreases  generally  in  each  group  with  increas¬ 
ing  length  of  the  C  chain.  With  glass  (A.,  1937,  I, 
294)  similar  results  were  obtained  for  all  substances 
except  acids,  for  which  jx  was  nearly  independent  of 
the  no.  of  C  atoms.  F.  L.  U. 

Equation  of  state  for  gas  mixtures.  I.  R. 
Kritschevski  and  J.  S.  Kazarnovski  (J.  Phys. 
Chem.  Russ.,  1939,  13,  378 — 396). — A  semi- empirical 
equation  for  the  total  pressure,  p,  of  a  binary  gas 
mixture  is  proposed  :  p  =  pxNx  +  plN^  + 

aNiN2(pi  —  pi),  where  pi  and  p%  are  the  pressures  of 
the  components  for  a  vol.  equal  to  the  mol.  vol.  of  the 
mixture,  Nx  and  A72  the  mol.  fractions  of  the 
components,  and  a  is  a  const,  which  can  be  a  function 
only  of  the  temp.  (cf.  A.,  193S,  I,  611).  It  agrees  with 
existing  data  for  a  wide  range  of  temp.,  pressure, 
fugacity,  and  composition.  R.  C. 

Thermal  diffusion  in  mixtures  of  the  inert 
gases.  B.  E.  Atkins,  R.  E.  Bastiok,  and  T.  L. 
Ibbs  (Proc.  Roy.  Soc.  1939,  A,  172,  142—158).— 
Measurement  of  the  thermal  separation  , of  all  pairs  of 
inert  gases  was  made,  and  the  repulsive  force  index 
obtained.  In  all  cases  the  index  decreases  as  a  heavier 
mol.  is  substituted  for  a  lighter  oiie  in  a  mixture. 

G.  D.  P. 

Duhem’s  equation  and  Raoult's  law.  J. 
jAZwrtfSKA  (Przemysl  Chem.,  1939,  23,  207—210).— 
For  binary  liquid  mixtures  RaoulFs  law  is'a  mathe¬ 
matical  consequence  of  Duhem’s  equation;  both  hold 
Only  when  the  heat  effect  of  mixing  the  liquids  is 
zero,  and  when  the  saturated  or  unsaturated  vapours 


behave  as  ideal  gases.  This  does  not  apply  to  azeo¬ 
tropic  EtOH-H20  mixtures.  R.  T. 

Liquid  mixtures  separated  into  two  layers  and 
critical  opalescence.  P.  Mondain-Monval  and 

J.  Qitiquerez  (Kolloid-Z.,  1939,  88,  140 — 144). — 

Examination  of  a  large  ho.  of  binary  and  ternary 
mixtures  of  partly  miscible  liquids  shows  that  no 
opalescence  is  observed  when  the  difference  between 
the  refractive  indices  of  the  constituents  is  >0*03. 
As  the  difference  increases  opalescence  appears,  at 
first  slight  and  restricted  to  the  immediate  neighbour¬ 
hood  of  the  crit.  point,  and  later  (difference  >0*15) 
strongly  marked  and  extending  over  a  greater  range 
of  temp,  and  composition.  The  opalescence  is  an 
indication,  crude  compared  with  that  afforded  by 
viscosity  measurements,  of  the  existence  of  a  colloidal 
emulsion  near  the  crit.  point.  F.  L.  U. 

Physical  constants  of  hydrocarbon  mixtures. 
II.  A.  V.  Lozovoi,  M.  K.  Djakova,  and  T.  G. 
StepxINTZEVA  (J.  Gen.  Chem.  Russ.,  1939,  9,  540 — 
546). — NH2Ph  points,  n^,  and  are  recorded  for 
the  binary  systems  alkylbenzene-alkylcycZohexane 
(alkyl  =  Bua,  n-  and  iso-amyl,  ?i-octyl),  o-  or  p - 
C6H4MePra-l -methyl-2-  or  -4-n-propylcycZohexane, 
hydrindene-octahydrindene,  and  tetrahydronaphtha- 
lene-decahydronaphthalene.  n-OctylOrjolohexane,  b.p. 
117 — 119°/11  mm.,  is  described.  R.  T. 

Theory  of  solutions.  II.  Significance  of  par¬ 
tial  molar  quantities  in  the  theory  of  solutions. 

K.  Fredenhagen  and  W.  Schulze  (Z.  phvsikal. 

Chem.,  1939,  B,  43,  439—447  ;  cf.  A.,  1938, 1,  399).— 
Theoretical.  For  a  solution  containing  dissolved  A 
and  B ,  the  partial  mol.  vol.  (t>x)  and  mol.  energy 
{u  'j)  of  A  are  defined  as  the  rate  of  change  of  total  vol. 
(V)  and  energy  (U)  of  the  solution  with  change  in  the 
no.  of  mols.  of  A.  The  conclusion  that  vA  and  uA 
correspond  with  the  true  vol.  and  energy  of  A  is  correct 
only  if  V  and  U  for  the  solution  are  linear  functions 
of  the  no.  of  mols.  of  A.  This  condition  is  fulfilled 
if  vA  and  uA  =  the  mol.  vol.  and  mol.  energy  of  pure 
A.  Deviations  from  linearity  are  due  to  reciprocal 
action  between  A  and  B.  C.  R.  H. 

Effect  of  an  electric  field  on  the  viscosities  of 
liquids  [solutions].  O.  Kimura  (Bull.  Chem.  Soc. 
Japan,  1939,  14,  243 — 249). — Using  a  modified 
Ostwald  viscosimeter,  to  the  capillary  of  which  an 
electric  field  can  be  applied,  tq  has  been  measured  for 
solutions  of  lauric  (I),  myristic,  palmitic,  and  stearic 
acids  (II)  and  of  cetyl  alcohol  (III)  in  CcH6  and  in 
C6HI4,  with  and  without  an  applied  field,  tq  increases 
with  the  field.  This  effect  (At;)  increases  with  the 
length  of  the  mol.  and  is  oc  concn.  With  (I)  Ayj 
increases  linearly  with  the  voltage,  but  with  (II)  no 
further  increase  occurs  beyond  a  certain  voltage,  (III) 
shows  a  stepwise  increase  of  At;  with  voltage.  The 
electro-viscous  effect  is  due  to  the  orientation  of  the 
mols.  of  the  solute,  the  irregularities  with  (III)  and 
(II)  being  apparently  caused  by  association. 

-  T.  H.  G. 

Dielectric  properties  of  carbon  monoxide- 
hsemoglobin  solutions  mixed  with  foreign  sub¬ 
stances.  -S.  Arrhenius  (Physikal.  Z,,  1939,  40, 
534 — 539).— The  dielectric  properties  of  solutions  of 
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CO-hcemoglobin  containing  glucose,  glycerol, 
CO(NH2)2,  and  glycine  were  investigated  over  the 
1  range  90 — 3000  m.  In  all  cases  the  dipole  moment 
is  slightly  <  that  of  the  aq.  solution  without  the 
addition  of  foreign  substances*  The  relaxation  times 
for  glucose  and  glycerol  are  <  those  calc.  The  results 
are  discussed.  A.  J.  M. 

Physical  chemistry  of  cystine  peptides.  J.  P. 
Greenstein,  F.  W.  Klemperer,  and  J.  Wyman, 
jun.  (J.  Biol.  Chem.,  1939,  129,  681— G92).— The  di¬ 
electric  properties  of  digtycylcystine  (I)  are  identical 
with  those  of  its  isomeridc  cvstinyldigtycine  (II)  and 
their  dipole  moments  are  calc,  to  be  30-2.  From 
titration  data  for  (I)  and  C3^stine,  titration  consts.  and 
actual  acidity  consts.  are  calc.  The  apparent  mol. 
vol.  of  (I)  is  199  c.c.  compared  with  194  c.c.  for  (II). 

E.  M.  W. 

[Constitution  of]  solutions  of  nitric  acid  in 
diethyl  ether.  R.  Dalmon  (Compt.  rend.,  1939, 
209,  413 — 414).— The  constancy  of  e  in  the  ultra¬ 
violet  with  varying  concn.  shows  that  Et20  solutions 
of  HN03  (  >30%)  contain  a  single  species  of  absorbing 
mol.  The  solutions  do  not  nitrate  cellulose,  showing 
that  this  mol.  is  not  the  pseudo-form  of  HN03,  as 
supposedly  Hantzsch,  but  is  probably  a  HN03-Et20 
compound.  Solutions  containing  free  nitrous  vapours 
deposit  NH4N03  on  keeping.  A.  J.  E.  W. 

Relation  between  viscosity  and  concentration 
of  mixtures  of  molten  salts.  A.  G.  Stromberg 
(J.  Phys.  Chem.  Russ.,  1939,  13,  436 — 445). — The 
viscosity,  7],  of  0-05 — 0*7n.  solutions  of  Agl  in  Hgl2  at 
270 — 450°  and  of  0-009 — 0-5n.  solutions  of  KC1  in 
SbCl3  at  100°  is  a  linear  function  of  the  concn.  It  is 
inferred  that  here  7]  is  determined  by  the  hydro- 
dynamic  factors  postulated  in  Einstein’s  theory  of  the 
viscosity  of  sols,  rather  than  by  electrostatic  effects. 

R.  C. 

Transformations  of  the  metastahle  p-phase  in 
copper-zinc  alloys.  E.  Kaminski  (Tech.  Phys. 
IJ.S.S.R.,  1938,  5,  953 — 967). — In  Cu-Zn  alloys  a 
martensite  transformation  of  the  p  phase  occurs  and 
in  alloys  containing  a  certain  amount  of  impurities 
the  body-centred  p  phase  lattice  is  changed  on 
quenching  into  the  face-centred  tetragonal  a'  lattice. 
This  is  due  to  an  initial  change  from  the  disordered 
p  lattice  to  an  ordered  lattice  of  the  CsCl  type  followed 
by  the  body-centred  to  the  face-ccntred  transform- 
cation.  The  a'  lattice  is  unstable,  but  it  can  exist  at 
room  temp,  for  a  very  long  time.  On  tempering  it 
•  changes  to  the  cubic  a  lattice,  very  slowly  at  100° 
but  more  rapidly  at  higher  temp,  and  at  200°  it  takes 
place  in  ~30  min.  In  quenched  alloys  a  super¬ 
saturated  p  phase  exists  which  on  tempering  de¬ 
composes  into  a. 4-  p  phases  through  intermediate 
formation  of  a  C  phase  between  200°  and  270°. 
Production  of  the  ordered  a'  lattice  by  quenching 
alloys  containing  impurities ; has  been  investigated; 
in  the  absence  of  impurities  no  ordered  a'  lattice  was 
found.  The  transformation  temp,  is  lowered  as  the 
concn,  of  Zn  increases.  ;  W.  R.  A. 

X-Ray  study  of  recrystallisation  of  copper  and 
a-brass.  V.  L  Iyeronova  and  H.  S.  Schdanov 
i(Metallwirts.,  1936,15,  1086 — 1088 ;  Chem.  Zentr., 
.1937,  i,  1894). — The  temp,  of  recrystallisation  of  a- 


brass  falls  with  increasing  [Zn]  (5 — 10%).  Two 
successive  stages  are  distinguishable  in  the>  re¬ 
crystallisation  of  Cu,  viz.,  growth  of  the  individual 
grains,  and  aggregation  to  a  massive  structure,  but 
abrupt  formation  of  the  massive  structure  occurs  in 
a-brass.  The  dependence  of  the  grain  size  and  rate 
of  recrystallisation  on  the  previous  thermal  treatment 
is  studied.  A.  J.  E,  W. 

Binary  alloy  system  Ag-Te.  V.  Ivoern  (Natur- 
wiss.,  1939,  27,  432). — The  Ag-Te  system  has  been 
investigated  by  thermal,  microscopic,  and  A -ray 
methods.  Only  two  compounds  exist,  Ag2Te  and 
Ag12Te7,  both  occurring  in  two  modifications.  ~a-Ag2Te 
(low-temp,  modification)  is  apparently  orthorhombic, 
a  13-0,  b  12*7,  c  12*2  a.  a-Ag12Te7  is  hexagonal, 
a  13*429,  c  8*4508  a.,  n  =  3.  Space-group  D\h — 
Cbjmmm  or  — (762.  A.  J.  M. 

Age-hardening  of  copper-aluminium  alloy.— 

See  B.,  1939,  946. 

Kinetics  of  deposition  processes  on  the  basis 
of  magnetic  measurements.  H.  Auer  (Z.  Elek- 
trochem.,  1939,  45,.  608 — 615). — Magnetic  methods 
of  detecting  and  investigating  phase  changes  in 
ferrous  and  non-ferrous  metals  and  alloys  by  mag¬ 
netic  measurements  are  discussed.  A  quenched 
sample  of  Al-Cu  alloy  (5%  Cu)  shows  changes  in 
magnetic  susceptibility  (y)  during  age-hardening  at 
room  temp.,  y  varying  linearly  with  log  t  (t  —  time 
of  keeping).  If  the  sample  is  kept  at  room  temp, 
and  subsequently  heated  at  200°  y  returns  to  its 
initial  val.  before  increasing  again  at  the  rate  which 
would  be  anticipated.  Experiments  with  samples 
aged  at  100°  indicate  that  this  behaviour  depends  on 
the  stage  to  which  the  aging  has  progressed,  and  the 
temp,  to  which  it  is  subsequently  heated,  more 
advanced  stages  of  hardening  and  lower  temp,  of 
heating  favouring  only  a  partial  decrease  in  y  before 
the  final  increase.  The  interpretation  of  the  results  is 
discussed.  J.  W.  S. 

Niobium-iron  alloys,  R.  Genders  and  R. 
Harrison  (Iron  &  Steel  Inst.,  Sept.,  1939,  Advance 
copy  No.  2,  9  pp.). — The  phase  diagram  of  the  Nb-Fe 
system  is  of  the  same  type  as  that  of  the  Ta-Fe 
system.  Alloys  containing  >50%  of  Nb  can  be 
considered  as  an  alloy  of  Fe  and  Fe3Nb2.  Addition 
of  >1%  Nb  to  Fe  increases  hardness.  Further 
hardening  is  obtained  by  tempering  at  700°  after 
quenching.  The  phase  diagram  for  alloys  containing 
>6%  of  Nb  completes  and  in  general  confirms  that 
of  Eggers  and  Peter  (cf.  A.,  1939,  I,  18,  19).  Micro¬ 
graphs  are  given.  C.  R.  H. 

X-Ray  investigation  of  the  iron-rich  nickel- 
iron  alloys.  A.  J.  Bradley  and  H.  J.  Goldschmidt 
(Iron  &  Steel  Inst.,  Sept.,  1939,  Advance  copy  No.  1, 
17  pp.)** — X-Ray  powder  photographs  of  Ni-Fe  alloys 
containing  0 — 35  at.-%  Ni  indicate  that  the  y-a  trans¬ 
formation  is  spontaneous  during  the  quenching  of 
alloys  containing  <20%  of  Ni.  Slow  cooling  tends 
to  retain  a  certain  amount  of  face-centred  cubic 
structure  in  alloys  containing  >6%  Ni.  This  effect 
is  partly  reversed  if  the  alloys  are  immersed  in  liquid 
air.  Annealing  experiments  indicate  that  the  alloys 
are  divisible  into  four  ranges,  viz.,  0 — 6,  6 — 25,  25 — 
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40,  and  40 — 100%  of  Ni.  The  upper  temp,  limit  to 
the  fwo-phase  a-y  range  is  580°,  all  alloys  containing 
>12%  Ni  being  pure  y  above  that  temp.  The  lower 
temp,  limit  to  the  range  is  350°,  at  which  temp,  the 
a  and  y  phases  react  to  form  a  phase  with  the  approx, 
composition  Fe3Ni.  Comparison  is  made  between  the 
alloys  examined  and  the  alloy  Invar.  The  latter 
appears  to  be  a  supersaturated  y  solid  solution  which, 
under  certain  heating  conditions,  may  ppt.  Fe3Ni. 
An  equilibrium  diagram  has  been  constructed. 

C.  R.  H. 

Properties  of  aluminium  bronzes  containing 
beryllium. — -See  B.,  1939,  950. 

Magnetic  study  of  the  iron-nickel-aluminium 
system.  W.  Sucksmith  (Proc.  Roy.  Soc.,  1939, 
A,  171,  525 — 540). — The  magnetic  saturation  intens¬ 
ity  has  been  measured  for  >80  alloys  in  the  system 
at  temp,  up  to  the  Curie  point.  Each  phase  region 
exhibits  characteristic  features  and  the  magnetic 
effects  accompanying  order-disorder  transformation 
are  studied.  G.  D.  P. 

System  iron-cobalt-tantalum.  W.  Koster  and 
G.  Becker  (Arch.  Eisenhiittenw.,  1939 — 40,  13,  93 — 
94). — The  phase  boundaries  in  the  region  enclosed  by 
Fe-Co-Co5Ta2-*Fe2Ta  have  been  delineated  at  various 
temp,  and  are  illustrated  by  a  triangular  diagram  for 
20°,  and  a  perspective  of  the  solid  model.  The 
hardest  alloys  are  the  martensitic  ones  containing 
20 — 80%  Co,  at  8  and  10%  Ta ;  a  max.  hardness  at 
50%  Co  occurred.  R.  C.  M. 

System  iron-nickel-tin.  P.  Schafmeister  and 
R,  Ergang  (Arch.  Eisenhiittenw.,  1939,  13,  95 — 
103). — 'The  phase  boundaries  have  been  delineated  at 
temp,  up  to  1500°  in  the  region  bounded  by  Fe-Ni~ 
Ni3Sn2-Fe2Sn.  The  two  last-named  compounds  form 
a  complete  set  of  mixed  crystals.  Four  primary 
mixed  crystals  occur,  a,  y,  s  (Fe2Sn-Ni3Sn2)>  and 
non-magnetic  p  (Ni3Sn).  Two  four-phase  invariant 
points  were  found.  Brinell  hardness,  remanence,  and 
coercivity  were  determined  for  typical  ferritic  (Ni  5, 
Sn  15%),  martensitic-austenitic  (Ni  30,  Sn  6%),  and 
pure  austenitic  (Ni  62,  Sn  9%)  alloys  after  quenching 
from  1000°  and  annealing  for  30  min.  at  various 
temp,  up  to  800°.  The  first  alloy  had  a  high  max. 
hardness  after  annealing  at  600°,  the  second  a  high 
max.  coercivity  after  annealing  at  700°,  the  temp,  at 
which  the  martensite-austenite  transition  proceeds 
most  rapidly.  The  pure  austenite  alloy  had  low  vals. 
of  all  the  three  properties.  The  magnetic  observ¬ 
ations  are  in  general  agreement  with  those  of  Legat 
(B.,  1938,  293).  R.  C.  M. 

Hydrogen  bonding  by  negatively  substituted 
CH  groups.  VI.  Acetylenic  compounds.  M.  J. 
Copley  and  C.  E.  Holley,  jun.  (J.  Arner.  Chem. 
Soc.,  1939,  61,  1599—1600;  cf.  A.,  1939,  I,  20).— 
The  solubility  of  C2H2  in  17  solvents  shows  the  same 
type  of  deviation  from  Raoult’s  law  as  does  that  of 
CHC12F,  the  C:C  having  the  same  effect  as  the  elec¬ 
tronegative  halogen  in  activating  the  H.  The  heat 
of  mixing  of  CH:CPh  with  NMe2Ac,  Et20,  C0Me2, 
cyctohexylamine,  and  MeOAc  is  a  max.  for  1  :  1  mix¬ 
tures,  indicating  existence  of  1  : 1  mol.  compounds. 

R.  S.  C. 


Solubility  of  barytes  in  distilled  water.  S.  J. 
Thugutt  (Arch.  Min.  Soc.  Sci.  Varsovie,  1936,  12, 
75 — 81 ;  Chem.  Zentr.,  1937,  i,  1391— 1392).— A  solu¬ 
tion  containing  0*00126  g.  of  BaS04  in  100  c.c.,  which 
exhibits  Brownian  movement,  is  prepared  by  heating 
finely -powdered  barytes  (2  g.)  with  H20  (530  c.c.)  at 
203 — 206°  for  49  hr.,  in  a  Pt-lined  tube.  The  rapid 
separation  of  BaS04  from  this  solution  explains  the 
observed  decrease  of  electrical  conductivity  of  aq. 
BaS04.  The  occurrence  of  colloidal  BaS04  in  nature 
is  also  explained.  A.  J.  E.  W. 

Solubility  of  zinc  and  cadmium  nitrates  in 
liquid  ammonia.  D.  B.  Donskaja  and  M.  A. 
Portnov  (J.  Gen.  Chem.  Russ.,  1939,  9,  526 — 531). — 
The  solubility  curve  of  Zn(N03)2  in  NH3  consists  of  a 
no.  of  branches,  corresponding  with  the  ammoniates 
Zn(NO3)„,10NH3  (-75°  to  -55°),  Zn(N03)2,8NH3 
(—55°  to“0°),  Zn(N03)2,6NH3  (0—58°),  and 
Zn(N03)2,4NH3  (>58°).  The  crit.  temp,  of  solu¬ 
bility  is  61°.  The  solubility  rises  from  —81°  to 
—77*5°,  above  which  it  falls  continuously.  R.  T. 

Solutions  of  metallic  cadmium  in  molten 
chlorides,  S.  Karpatschev  and  A.  Stromberg  (J. 
Phys.  Chem.  Russ.,  1939, 13,  397 — 405). — The  poten¬ 
tial  of  a  C  electrode  in  a  solution  of  Cd  in  a  molten 
mixture  of  CdCl2,  KC1,  and  NaCl  at  700°  is  given  by 
E  —  const.  —  2-3(RT /2F)  log  [Cd],  indicating  that  the 
Cd  is  dissolved  as  single  atoms.  The  solubility  of 
Cd  in  mixtures  of  the  above  chlorides  has  been 
deduced  from  e.m.f.  measurements,  the  results  being 
confirmed  by  direct  determination.  R.  C. 

Precipitability  of  hemic olloidal  polyoxyethyl¬ 
ene  glycols. — See  A.,  1939,  II,  402. 

Halogen  cyanides.  II.  Distribution  of  cyano¬ 
gen  bromide  and  iodide  between  benzene  and 
water,  and  between  benzene  and  some  aqueous 
salt  solutions.  Synthesis  and  mol.  wt.  of 
cyanogen  iodide.  M.  Holler  (Kong.  Dansk. 
Vidensk.  Selsk.,  mat.-fys.  Medd.,  1936,  14,  No.  3, 
37  pp. ;  Chem.  Zentr.,  1937,  i,  1412 — 1413). — The 
activities  of  CNI  and  CNBr  in  very  dil.  aq.  solution 
are  deduced  from  distribution  measurements  between 
C6H6  and  H20,  in  which  their  mol.  wts.  are  normal. 
The  distribution  between  C6H6  and  aq.  NaC104, 
NaBr,  KBr,  KC1,  KN03,  and  K2S04  is  also  studied ; 
the  salting-out  effect  for  CNBr  in  these  solvents  can 
be  evaluated,  as  complex  formation  occurs  only  with 
Br'.  CNI  gives  complexes  (except  with  CIO/),  and 
the  following  equilibrium  consts.  are  deduced : 
[CNIBr']  /  [CNI] [Br']  -  0*65  ;  [CNIC1']/[CNI][C1']  = 

0*39;  [CNI'NO/l/fCNIlfNO/]  =  0-14.  The  struc¬ 
ture  of  the  CN  halides  is  discussed ;  the  differences  in 
their  properties  are  due  to  variations  in  the  position 
of  the  electron-pair  between  the  halogen  and  CN. 
The  prep,  and  purification  of  CNI  are  described, 

A.  J.  E.  W. 

Dynamics  of  sorption.  A,  A.  Shuchovttzki, 
J.  L.  Zabeshinski,  and  D.  S.  Sominski  (J.  Phys. 
Chem.  Russ.,  1939, 13,  303 — 310). — Mecklenburg  and 
Kubelka’s  theory  (Z.  Elektrochem.,  1925,  31,  488)  is 
invalidated  by  mathematical  and  other  errors  and 
has  no  physical  basis.  R.  C. 
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Absorption  of  hydrogen  by  chromium.  I.  E. 
Adadurov,  N.  I.  Pevni,  I.  I.  Rivlin,  and  G.  P. 
Ivuschta  (Trudy  Charkov  Chim.  Tech.  Inst.,  1939, 
No.  1,  12 — 18). — H2  is  not  absorbed  by  Cr  at  ~S00°. 
The  catalytic  activity  (oxidation  of  NH3)  of  3  :  97 
Cr-Pt  is  <£  that  of  pure  Pt,  but  the  stability  of  the 
contact  is  considerably  greater.  The  Cr-Pt  lattice 
const,  a  =  3SS45  a.,  as  compared  with  3*9030  a.  for 
pure  Pt;  after  use,  the  val.  of  a  rises  to  3*9112  a., 
probably  as  a  result  of  formation  of  CrN.  R.  T. 

Sorption  of  gases  on  reduced  nickel.  II. 
Sorption  of  gaseous  hydrogen  bromide  and 
hydrogen  chloride  and  sorption  of  hydrogen 
bromide  through  a  liquid  medium.  M.  Take- 
bayashi  (Bull.  Chem.  Soc.  Japan,  1939,  14,  290 — 
294;  cf.  A.,  1939,  I,  253). — Data  are  recorded  for  the 
adsorption  with  time  of  HBr  at  0°  and  of  HC1  at  0° 
and  20°.  The  equilibrium  adsorption  of  both  gases 
is  greater  at  20°  than  at  0°,  and  at  either  temp,  the 
adsorption  of  HBr  is  >  that  of  HC1.  Adsorption  of 
HBr  from  solution  in  CC14,  corr.  for  concn.,  is  slightly 
<  from  the  gas.  The  presence  of  o-C6H4(OH)2  (2 
mg.  per  c.c.)  increases  the  adsorption.  F.  L.  U. 

Adsorption  of  iodine  vapour  by  powders. 
H.  C.  Hamaker  [with  J.  H.  van  der  Valk]  .(Rec. 
trav.  chim.,  1939,  58,  903 — 916). — -The  adsorption  of 
I  by  finely-powdered  BaC03  +  SrC03  (1:1  mixed 
crystals),  BaS04,  and  A1203  has  been  investigated 
with  a  view  to  its  use  as  a  measure  of  particle- size. 
The  effects  of  various  treatments  on  the  repro¬ 
ducibility  of  the  results  is  described.  The  amount  of 
I  adsorbed  increases  on  grinding  in  a  ball  mill,  pro¬ 
portionally  to  the  cube  root  of  the  time  of  grinding. 

F.  J.  G. 

Electrolyte  adsorption  and  activity  coefficient. 
III.  Adsorption  of  neutral  salts.  I.  W.  Ost- 
wald  (Kolloid-Z.,  1939,  88,  144 — 161). — Data  for  the 
adsorption  of  neutral  salts  of  valency  type  1-1,  1-2, 
1-4,  2-1,  3-1  on  different  varieties  of  C,  on  Mn02  gel, 
and  on  A1203  conform  to  the  relation  previously 
established  for  acids  (A.,  1 939, 1, 366, 414).  Departure 
from  linearity  is  shown  by  salts  which  do  not  behave 
as  strong  electrolytes,  e.g.,  Cdl2.  The  vals.  of  the 
consts.  a  and  b  in  the  equation  fz  —  afc  _  *  +  &  afford 
a  quant,  measure  of  the  adsorption  activity  of  strong 
electrolytes,  the  most  active  [e.gr.,  A1(CNS)3  on  CJ 
being  associated  with  large  a  and  small  6. 

F.  L.  U. 

Adsorption  of  cis-  and  frrms-azobenzene,  H. 
Freundlich  and  W.  Heller  (J.  Amer.  Chem.  Soc., 
1939,  61,  222S — 2230). — The  adsorption  of  cis-  (I) 
and  trans -azobenzene  (II)  at  20°  on  A1203  and  on 
charcoal  in  MeOH  and  in  ligroin  has  been  investigated. 
(I)  is  adsorbed  more  strongly  than  (II)  on  A1203, 
markedly  in  ligroin  and  less  so  in  MeOH.  On  the 
other  hand,  the  (II)  is  adsorbed  the  more  strongly  on 
C,  especially  in  MeOH.  These  results  support  the 
view  that  the  more  hydrophilic  isomeride  (I)  will  be 
more  strongly  adsorbed  by  the  more  strongly  hydro¬ 
philic  adsorbent  (A1203),  especially  in  the  more  hydro- 
phobic  medium  (ligroin),  and  vice  versa.  Previous 
experimental  data  on  the  adsorption  of  maleic  and 
fumaric  acids  on  C  in  H20  and  of  Me-violet  on  C  and 
Si02  gel  in  H20  and  tetralin  can  also  be  explained 


on  this  view.  Additional  evidence  that  (I)  is  the 
more  hydrophilic  is  its  greater  solubility  in  H20  and 
MeOH  and  lower  solubility  in  ligroin  than  (II). 

W.  R.  A. 

Chemical  specificity  of  those  modifications  of 
a  particular  crystalline  species  which  differ  in 
energy  content.  II.  y-Al203.  R.  Fricke  and 
H.  Deifel.  III.  ZnO  and~a-Fe203.  R.  Fricke 
and  H.  Keefer  (Ber.,  1939,  72,  [£],  1568—1572, 
1573 — 1576 ;  cf.  A.,  193S,  I,  532).— II.  When  speci¬ 
mens  of  y-Al203  which  have  been  dried  under  different 
conditions  are  shaken  with  aq.  K2HP04,  the  ratio 
(K*  adsorbed)  :  (HP04"  adsorbed)  increases  with  in¬ 
creasing  particle  size,  t.e.,  decreasing  energy  content. 

III.  When  specimens  of  ZnO  and  of  a-Fe203  which 
have  been  dried  under  different  conditions  are  shaken 
with  aq.  KOAc,  the  ratio  (K*  adsorbed)  :  (OAc' 
adsorbed)  increases  with  decreasing  energy  content 
for  ZnO,  but  decreases  with  decreasing  energy  content 
for  a-Fe203.  F.  J.  G. 

Adsorption  of  hydrous  metallic  oxides  by 
kieselguhr.  E.  C.  C.  Baly,  W.  P.  Pepper,  and 
C.  E.  Vernon  (Trans.  Faraday  Soc.,  1939,  35,  1165 — 
1175). — The  adsorption  of  A1203,  CoO,  and  NiO  from 
dil.  colloidal  solution  by  carefully  purified  kieselguhr 
(I)  has  been  followed  by  measuring  the  ^-potential 
corresponding  with  increasing  amounts  of  adsorbate. 
The  curves  so  obtained  show  a  sharp  max.  of  £  at  a 
point  corresponding  with  a  complete  unimol.  layer  of 
oxide.  The  max.  vals.  of  £  are  >  those  shown  by 
the  respective  oxides,  whence  it  is  inferred  that  the 
adsorbate  is  activated  owing  to  formation  of  adsorp¬ 
tion  complexes.  NiO  and  CoO  are  each  adsorbed  in 
three  layers  together  forming  a  single  layer  of  cryst. 
unit  cells;  the  outer  surfaces  of  these  adsorbates 
themselves  adsorb  1  unimol.  layer  of  H20.  Calcul¬ 
ations  from  the  NiO  and  CoO  experiments  each  give 
the  same  val.,  2-S69  X  10 8  sq.  cm.,  for  the  effective 
surface  of  100  g.  of  (I).  When  a  mixture  of  com¬ 
position  lTh02  :  24NiO  (CoO)  is  adsorbed,  one  out  of 
every  seven  groups  of  4Ni  (Co)  +  40  atoms  in  each  of 
the  three  layers  of  the  cryst.  lattice  is  displaced  by  1 
mol.  ofTh02.  F.  L.  U. 

Mechanical  properties  of  monolayers  of  fatty 
acids,  alcohols,  and  esters,  and  effect  on  them 
of  acidity  and  cations  of  substrate.  III.  A.  A. 
Trapeznikov  (J.  Phys.  Chem.  Russ.,  1939,  13,  406 — 
416;  cf.  A.,  1939,  I,  196). — On  pure  H20  a  palmitic 
acid  film  remains  of  low  7)  up  to  the  point  of  destruc¬ 
tion  ;  the  formation  of  tough  films  is  caused  by  soap 
formation  by  cations  in  the  substrate,  this  effect 
increasing  with  the  valency  of  the  cation.  The 
various  cations -differ  in  the  p^  region  in  which  the 
film  changes-  from  slightly  viscous  to  tough.  The 
immediate  effect  of  the  pK  of  the  substrate  on  the 
mechanical  properties  of  films  of  alcohols  and  esters 
is  small  compared  with  the  effect  of  cations  or  of  the 
pK  of  the  substrate  in  presence  of  cations  on  the 
properties  of  films  of  acid.  On  ascending  a  homo¬ 
logous  series  the  film  changes  continuously  from 
slightly  viscous  through  highly  viscous  and  plastic  to 
elastic.  The  mechanical  properties  of  films  are  in¬ 
fluenced  by  the  polar  group  as  well  as  by  the  length 
of  the  chain.  R.  C. 


520 


BRITISH  CHEMICAL  AND  PHYSIOLOGICAL  ABSTRACTS.— A.,  I. 


v  (c,  e) 


Pressure-area  and  pressure-temperature  re¬ 
lations  of  expanded  monolayers  of  myristic  and 
pentadecoic  acids.  G.  C.  Nutting  and  W.  D. 
Harkins  (J.  Amer.  Chem.  Soc.,  1939,  61,  2040 — 2046). 
— Pressure  (/)-area  (A)  isotherms  for  monolayers  of 
myristic  acid  (I)  on  0‘01n-H2S04  have  been  determined 
at  7  temp,  between  6-7°  and  25°.  The  graphs  show  a 
marked  curvature  (expanded  film),  and  a  break 
towards  high  pressures  which  characterises  the  form¬ 
ation  of  an  intermediate  film.  The  25°  isotherm  is 
displaced  towards  low  vals.  of  /  and  Ay  owing  to  the 
solubility  of  (I)  at  the  highest  temp,  in  the  H2S04. 
Decrease  in  the  rate  of  compression  of  the  intermediate 
film  causes  an  increase  in  A  at  a  given  /  and  an 
increase  in  /  at  a  given  A .  At  const,  temp,  an  inter¬ 
mediate  film  undergoes  a  gradual  transition  into  a 
condensed  liquid  film  by  increase  of/.  The  film  thus 
formed  exhibits  a  linear  f-A  relation  and,  for  penta¬ 
decoic  acid  (II)  at  25°,  undergoes  a  sharp  transition 
to  a  plastic  solid  film  at  21-3  dynes  per  cm.  and 
20-52  sq.  a.  For  any  long  straight  chain  mol.,  A  for 
the  transition  liquid  ->  solid  is  much  more  dependent 
on  the  pressure  than  on  the  material  of  the  film. 
f-T  measurements  have  been  made  on  monolayers  of 
(I)  and  (II)  on  0*01n-H2S04  at  const,  vals.  of  A.  The 
order  of  the  slope  dfjdT  is  ~1  -0  for  the  intermediate 
and  ~0-2  for  the  expanded  films.  W.  R.  A. 

Films  at  the  liqnid/liquid  interface.  III. 
Specific  effect  of  calcium  ions  on  kephalin  mono- 
layers.  A.  E.  Alexander,  T.  Teorell,  and  C.  G. 
Aborg  (Trans.  Faraday  Soc.,  1939,  35,  1200 — 1205). 
— Force-area  curves  have  been  determined  for  kephalin 
(I)  at  the  interface  between  C6H6  and  aq.  NaCl,  KC1, 
NaOH,  HC1  (0*1m.),  MgCl2,  CaCl2  (0-005m.).  Ca’’  ions 
exercise  a  sp.  stabilising  effect  not  shown  by  Na*,  K*, 
or  Mg**,  although  a  similar  effect  is  obtained  with 
NaOH  and  HC1.  The  effect  is  attributed  to  stabilis¬ 
ation  of  (I)  in  the  interface  preventing  its  dissolution 
in  the  C6H6  phase.  At  an  air-H20  interface  Ca*’ 
causes  slight  condensation  of  the  film  and  an  increase 
of  30—40  mv.  in  the  surface  potential.  F.  L.  U. 

Experimental  verification  of  O.  Stern’s  theory 
of  double  layer.  0.  Essin  and  B.  Markov  (J. 
Phys.  Chem.  Russ.,  1939,  13,  318 — 325).— In  testing 
Stern’s  theory  in  so  far  as  it  relates  the  potential,  e, 
to  the  adsorption  potentials  of  the  ions,  the  conditions 
should  be  such  that  complications  are  not  introduced 
by  the  exchange  of  ions  between  metal  and  solution, 
e.g.,  the  relation  between  e  at  the  max.  of  the  electro- 
capillary  curve  and  the  concn.,  c,  of  capillary-active 
ions  in  the  solution  may  be  examined.  New  data  for 
the  interface  Hg/ffOl — 3n-KI  and  existing  data  agree 
with  e  —  const.  —  k  log*  (c/e),  but  the  val.  of  Z;  differs 
from  that  required  by  Stern’s  theory,  probably  as  a 
result  of  the  neglect  by  the  theory  of  the  interaction 
between  the  adsorbed  ions  parallel  to  the  interface. 

R.  C. 

Electro-capillary  curves  in  non-aqueous  solu¬ 
tion.  I.  Capillary-active  organic  cations  in 
methyl  alcohol,  A.  Murtazaev  and  M.  Abramov 
(J.  Phys.  Chem.  Russ.,  1939,  13,  350 — 352). — The 
electro-capillary  curves  for  solutions  of  NMe4I,  NEt4I, 
NHMe3Cl,  and  NH4N03  in  contact  with  Hg  have  been 


determined. ;  The  effect  of  the  cations  on  the  curve 
resembles  that  for  aq.  solutions.  R.  C. 

Influence  of  carbohydrate  substances  on  inter- 
facial  tension  between  water  and  cyclohexane. 
J.  B.  Matthews  (Trans.  Faraday  Soc.,  1939,  35, 
1113 — 1122). — The  change  of  interfacial  tension  (y) 
with  concn.  has  been  measured  for  cycZohexane  and 
aq.  solutions  of  sugars,  dextrins,  pectins,  gum  arabic, 
glycogen,  inulin,  and  starch.  Equilibrium  vals.  were 
obtained  for  all  but  the  last  two.  The  shape  of  the 
Ay-concn.  curve  depends  on  the  type  of  film  at  the 
interface,  and  on  the  basis  of  the  results  it  is  inferred 
that  glucose,  lactose,  sucrose,  and  gum  arabic  form 
gaseous  films  at  all  concns.,  whilst  dextrin  gives  a 
gaseous  film  which  becomes  condensed  above  a  crit. 
concn.  Citrus  and  apple  pectins  form  films  of  an 
intermediate  type.  F.  L.  U. 

Stability  and  properties  of  aerosols.  R.  G. 
Ruyssen  (Natuurwetensch.  Tijds.,  1939,  21,  159 — - 
170). — A  review.  S.  C. 

Nature  of  foam.  VI.  Emulsion  and  foam 
formation  in  the  system  ethyl  alcohol-ethyl 
ether-water.  T.  Sasaki  (Bull.  Chem:  Soc.  Japan; 
1939,  14,  250—258;  cf.  A.,  1939,  I,  368),— The 
mutual  solubility  curve,  tie  lines,  and  the  foam 
stability  of  the  system  have  been  determined.  The 
foam  stability  curve  shows  two  max.,  one  on  the  phase 
boundary  between  homo-  and  hetero-geneous  regions 
and  the  other  on  the  Et0H-H20  side  of  the  diagram. 
The  heterogeneous  region  can  be  subdivided  into 
three  portions,  the  first  two  of  which  give  H204n-oil 
and  oil-in-H20  emulsions  respectively  however  such 
mixtures  are  shaken.  .The  third  is  a  foam  inversion 
region  in  which  mixtures  may  give  either  type  of 
emulsion  according  to  the  method  of  shaking. 

T.  H.  G. 

Interaction  between  two  hydrophobic  colloidal 
particles,  using  the  approximate  Debye-Hiickel 
theory.  I.  General  properties.  S.  Levine  and 

G.  P.  Dube.  II.  Numerical  computations  of 
energy  function.  G.  P.  Dube  and  S.  Levine 
(Trans.  Faraday  Soc.,  1939,  35,  1125—1140,  1141 — 
1156). — I.  An  alternative  method,  simpler  than  that 
previously  given  (cf.  A.,  1939, 1,  416)  for  obtaining  the 
interaction  energy,  is  developed,  and  the  physical 
meaning  of  the  various  terms  in  the  expression  is 
explained.  The  results  obtained  by  Langmuir  (A., 
1939,  I,. 873)  and  by  Derjaguin  (Acta  Physicochim. 
U.R.S.S.,  1939,  10,  333),  so  far  as  they  bear  on  this 
problem,  are  held  to  be  incorrect.  It  is  pointed  out 
that  Debye  and  Hiickel,  in  developing  their  theory, 
omitted  a  term  which,  whilst  negligible  for  dil. 
solutions,  is  important  at  high  concns. 

II.  The  interaction  energy  is  calc,  to  the  third 
approximation  for  both  metallic  and  insulating 
particles.  The  results  are  discussed.  F.  L.  U. 

London-van  der  Waals  force  between  two 
particles  in  the  form  of  discs.  G.  P.  Dube  and 

H.  K.  Dasgupta  (Compt.  rend.,  1939,  209,  340—342; 
cf.  A.,  1938,  I,  14).— Expressions  are  derived  for  the 
interaction  energy  of  two  disc-shaped  '  colloidal 
particles,  (a)  with  the  discs  in  the  same  plane,  and 
(6)  with  a  common  perpendicular  line  of  centres. 

A.  J.  E.  W. 
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Structure  and  properties  of  highly  purified 
reduction  gold  sols.  W.  Pauli,  J.  [Szper],  and 
S.  Szper  (Trans.  Earaday  Soc.,  1939,  35,  1178 — 
1183). — The  prep,  of  red  Au  sols  in  quantities  of 
1500  c.c.  by  reduction  of  slightly  alkaline  HAuC14  with 
EtOH  at  60°  is  described.  The  sols  can  be  purified 
and  cone,  by  electrodecantation  to  >5%  or  >0*1% 
when  the  “  Gegenionen  ”  are  K*  or  H*  respectively. 
Analysis  of  the  sols  and  of  the  liquid  obtained  by 
freezing  coagulation  shows  that  the  stabilising 
ionogenic  groups  are  Au-Cl  complexes  which  can 
partly  hydrolyse  to  mixed  Cl-OH  complexes,  in 
agreement  with  the  results  obtained  with  Au  sols  of 
other  types  (cf.  A.,  1932,  225).  E.  L.  U. 

Composition  of  the  colloidal  platinum  micelle . 
S.  W.  Pennycuik  (J.  Amer.  Chem.  Soc.,  1939,  61, 
2234 — 2237). — Pt  sols  were  prepared  by  the  Bredig 
method  and  particles  were  isolated  by  coagulating  the 
sol  by  freezing  and  subsequent  thawing.  From 
analyses  by  micro  chemical  methods  the  composition  of 
the  average  micelle  is  [3*9Pt,l*16PtO2,l-0H2Pt(OH)6]n. 
All  the  II20  in  the  micelle  is  contained  in  the  self- 
formed  stabilising  Pt02,4H20  [s  H2Pt(OH)6]  (I). 
The  total  amount  of  (I)  is  27-2%  of  the  gross  wt.  and 
the  greater  part  of  it  is  combined  in  the  micelle,  where 
it  remains  even  after  prolonged  boiling.  On  ageing 
the  ppt.  formed  is  less  rich  in  stabilising  material  than 
the  ordinary  micelle.  The  residue  in  the  Bredig 
vessel  is  light  grey  and  nearly  pure  Pt.  W.  R.  A. 

Stability  of  silver  iodide  sols  in  presence  of 
gelatin.  I.  R.  Protas  (J.  Phys.  Chem.  Russ.,  1939, 
13,  446 — 450). — The  stability  has  been  studied  by 
turbidity  measurements.  It  is  increased  by  gelatin 
if  the  is  such  that  the  charge  of  the  gelatin  has  the 
same  sign  as  that  of  the  sol,  and  vice  versa.  The 
effect  of  KN03,  Ba(N03)2;  and  Th(N03)4  on  positive 
sols  seems  to  consist  in  consolidation  of  the  diffuse 
part  of  the  double  layer  by  the  NOa'  ions  and  with¬ 
drawal  from  it  of  anions  under  the  influence  of  cations, 
an  effect  which  increases  with  the  valency  of  the 
cations.  R.  C. 

Colloidal  solution  of  chalcedony.  S.  J. 
Thugutt  (Arch.  Min.  Soc.  Sci.' Yarsovie,  1936,  12, 
64 — 68;  Chem.  Zentr.,  1937,  i,  1388). — An  electro¬ 
negative  colloidal  solution  with  a  weakly  acid  reaction, 
containing  0-126  g.  of  Si02  per  100  c.c.,  is  prepared  by 
heating  powdered  chalcedony  with  H20  at  180 — 185° 
for  100  hr.  in  a  Pt-lined  tube.  The  solution  is  co¬ 
agulated  by  aq.  HC1,  ZnCL,  or  NH4C1,  but  not  by 
EtOH  or  aq.  NH3.  "  A,  J.  E.  W. 

Behaviour  of  some  mixed  colloids  at  high 
temperature.  S.  J.  Thugutt  (Arch.  Min.  Soc.  Sci. 
Yarsovie,  1936,  12,  69—74;  Chem.  Zentr.,  1937,  i, 
1388 — 1389). — Evaporation  of  a  mixture  of  similarly 
charged  hvdrosols  after  heating  at  200°  gives  the 
unchanged  solid  phases.  A  mixture  of  oppositely 
charged  calcite  and  chalcedony  (I)  sols  yields  (I)  and 
aragonite  (II)  on  similar  treatment.  (II)  is  also 
formed  in  absence  of  (I),  but  the  presence'  of  C02, 
which  forms  Ca(HC03)„  as  an  intermediate,  is  essential. 

A.  J.  E.  W. 

Colloidal  solution  of  fluorspar.  S.  J.  Thugutt 
(Arch.  Min.  Soc.  Sci.  Yarsovie,  1936,  12,  187 — 192 ; 


Chem.  Zentr.,  1937,  i,  1389). — A  slightly  acid  solution 
containing  29-6  p.p.m.  of  CaE2,  which  exhibits 
Brownian  movement,  is  obtained  bv  heating  finely- 
powdered  fluorspar  with  H20  at  206 — 210°  for  52  hr. 
in  a  Pt-lined  tube.  The  solution  is  coagulated  by 
EtOH  and  aq.  NH3,  but  not  by  HC1,  NH4C1,  or  BaCl2, 
and  is  thus  electropositive.  A.  J.  E.  W. 

Disperse  structure  of  solid  systems  and  its 
thermodynamic  basis.  D.  Balarev  [with  N. 
Kolarov]  (Kolloid-Z.,  1939,  88,  161— 171).— The 
reversibility  of  structural  changes  in  crystals  is  shown 
by  a  study  of  the  heating  curves  of  CaCCL  and  BaC03, 
and  by  the  behaviour  of  CaC03  and  BaS04  containing 
Th-X  (“emanation  method 1 5 ).  The  observations 
afford  additional  support  for  the  author’s  theories  (cf. 
A.,  1934,  148;  1939,  I,  195,  369).  E.  L.  U. 

Diffusion  of  an  aggregating  electrolyte  in  the 
transition  range  from  simple  to  colloidal  solu¬ 
tion.  G.  S.  Hartley  (Trans.  Earaday  Soc.,  1939, 
35,  1109 — 1113). — The  existence  of  a  min.  diffusion 
velocity  for  a  colloidal  electrolyte  in  the  transition 
range,  reported  by  McBain  (A,,  1939,  I,  369),  is 
accounted  for  theoretically  on  the  assumption  that 
only  one  kind  (i.e.,  charged)  of  micelle  is  present. 

E.  L.  U. 

Influence  of  ultrasonic  waves  on  colloid 
phenomena.  VI.  Influence  of  ultrasonics  on 
rotatory  power  of  high-molecular  colloid  sub¬ 
stances.  II.  Experiments  with  tannin  solu¬ 
tions.  N.  Sata  (Kolloid-Z.,  1939,  88,  182 — 184; 
cf.  A.,  1939,  I,  369). — Aq.  solutions  of  tannin  darken 
considerably  and  may  become  turbid  when  subjected 
to  ultrasonic  vibrations.  This  change  is  due  to 
dissolved  air  and  is  not  observed  either  in  aq.  solutions 
in  a  vac.  or  in  EtOH  solutions.  In  no  case  is  the 
rotatory  power  affected.  E.  L.  U. 

Ageing  phenomena  and  molecular  dimensions 
of  chain  complexes  in  solution.  [I.]  W.  Wehr 
(Kolloid-Z.,  1939,  88,  185 — -208). — The  influence  of 
various  factors  on  the  ageing  of  cellulose  nitrate  (I) 
and  acetate,  benzylcellulose,  polymerised  hydro¬ 
carbons  and  chlorinated  hydrocarbons,  and  polyvinyl 
acetate  has  been  studied,  chiefly  by  measurements  of  7). 
The  changes  observed  are  associated  with  shortening 
of  the  chains  due  to  hydrolysis  or  oxidation.  Break¬ 
down  is  accelerated  by  peroxides  (Bz202)  and  retarded 
by  antioxidants.  Saturated  synthetic  polymerides 
and  chlorinated  or  vulcanised  rubber  are  relatively 
stable,  whilst  in  the  other  classes  the  strength  of  films 
is  substantially  diminished  by  ageing  the  parent 
solutions.  Determinations  of  the  mol.  size  of  (I)  and 
cellulose  products  are  described  and  discussed. 

F.  L.  U. 

Macromolecular  compounds.  CCXX.  Dis¬ 
sociation  of  multivalent  macromolecular  acids. 
W.  Kern  (Biochem.  Z.,  1939,  301,  338 — 356). — An 
extension  of  the  Michaelis  dissociation  equation  to 
multivalent  macromol.  acids  leads  to  the  expression 
a  =  1  /[I  y  ( hjkm')l~A ]  where  h  =  W  activity,  1  — 
A  =  titration  exponent,  km'  =  average  titration  (dis¬ 
sociation)  const.,  and  a'  —  degree  of  titration  (dissoci¬ 
ation)  (cf.  A.,  1938,  I,  512).  Potentiometric  data 
obtained  for  aq.  solutions  of  synthetic  polyacrylic  and 
poly methacry lie  acids  have  been  successfully  applied 
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to  the  expression.  Calculations  from  published  data 
on  natural  macromol.  acids  also  lead  to  vals.  agreeing 
with  the  expression.  The  val.  of  1  —  A  depends  on 
the  distance  between  the  dissociating  groups  in  the 
macromol.  If  the  groups  are  well  separated  the 
influence  is  small  and  the  acid  behaves  as  a  monobasic 
acid.  The  least  vals.  for  1  —  A  were  obtained  for 
polynucleic  and  agaric  acids  and  the  highest  vals.  for 
the  synthetic  and  gum  arabic  acids.  C.  R.  H. 

Action  of  ammonia  on  collodions.  J.  Grevy 
(Compt.  rend.,  1939,  209,  304 — 306). — The  increase 
and  subsequent  decrease  of  73  for  EtOH-Et20  solutions 
of  cellulose  nitrate  (I)  containing  NH3  (cf.  A.,  1932, 
1202)  is  accompanied  by  partial  denitration  of  the  (I) 
and  formation  of  NH4N02  and  NH4N03.  Cone.  (4%) 
unstabilised  collodions  show  a  decrease  of  75  (35%  in 
the  first  week)  on  keeping  in  the  absence  of  NH3. 
The  rj  max.  is  reached  more  rapidly  after  addition  of 
NH3,  and  becomes  less  marked  on  keeping  the  collo¬ 
dion.  The  effects  are  very  small  with  low  (I)  concns. 
(0*4 — 0*S%).  A  close  relation  exists  between  the 
effect  of  NH3  and  the  state  of  dispersion.  Stabilised 
collodions  do  not  show  the  initial  increase  of  73  on 
addition  of  NH3,  but  effects  analogous  to  the  above 
are  observed  with  C6H6  solutions  of  rubber. 

A.  J.  E.  W. 

Pasting  of  starch.  V.  Determination  of  heat 
of  pasting.  A.  Kuntzel  and  K.  Doehner  (Kolloid- 
Z.,  1939,  88,  209 — 215 ;  cf.  A.,  1939,  I,  141).— The 
total  heat  of  pasting  is  made  up  of  the  heats  of 
hydration  (swelling)  of  dry  starch  (gx)  and  pasted 
starch  (g2),  the  heat  of  deformation  (g3)  and  heat  of 
fusion  (^4).  These  have  been  determined  calori- 
metrically  as  follows  :  qx  —17*47,  q2  —2*6,  q3  + 
39*35  g.-cal.  per  g.  of  dry  potato  starch.  g3  and  g4 
cannot  be  measured  separately.  F.  L.  U. 

Theory  of  force-extension  diagram  of  hydrous 
cellulose  and  its  experimental  examination. 
P.  H.  Hermans  (Kolloid-Z.,  1939,  88,  172 — 182). — 
Additional  formulae  are  deduced  (cf.  A.,  193S,  I,  311 ; 
1939,  I,  141)  and  shown  to  agree  with  experimental 
data.  F.  L.  U. 

Wild  silks.  IV.  Viscosity  concentration  con¬ 
stant  of  fibroin  sols.  S.  Bito  (Bull.  Sericult.  Japan, 
1939,  11,  146 — 148). — For  fibroin  sols  in  Loewe’s 
reagent,  the  vals.  of  K  (—  logc  73/C,  where  73  =  relative 
viscosity  and  C  —  concn.)  for  Bornbyx ,  yamamai, 
tussah,  and  kurhvata  silks  are  0*3631,  0*2862,  0*2598, 
and  0*2023,  respectively.  F.  O.  H. 

Solubility  of  crystalline  pepsin. — See  A.,  1939, 
III,  871. 

Influence  of  an  alternating  electric  field  on 
rate  of  coagulation.  I.  Negative  silver  iodide 
sols.  II.  Sols  of  tungstic  acid.  J.  J.  Hermans 
(Rec.  trav.  chim.,  1939,  58,  725 — 740,  741 — 750). — 
I.  The  initial  rate  of  coagulation  of  negative  Agl 
sols  in  presence  of  KN03  is  increased  by  an  alternating 
electric  field,  the  relative  increase  being  greatest  at 
low  [KN03].  The  effect  is  similar  to  that  of  a  sonic 
field  (A.,  1939, 1, 197).  The  increase  in  rate  cc  approx, 
the  fourth  power  of  the  field  strength  but  is  independ¬ 
ent  of  the  frequency  between  50  and  400  sec.-1 
Possible  interpretations  are  discussed,  and  it  is  con¬ 


cluded  that  distortion  of  the  electrical  double  layer 
plays  an  important  part. 

II.  Once  the  max.  slope  has  been  attained,  the 
turbidity-time  curves  for  mixtures  of  Na2W04  and 
excess  of  HC1  follow  the  normal  course  of  coagulation 
curves.  A  study  of  the  effect  of  an  alternating 
electric  field  on  this  coagulation  is  impracticable 
because  of  the  heat  developed.  If  the  reagents  are 
in  equimol.  proportions  a  sol  results  which  is  coagul¬ 
ated  normally  by  BaCl2.  The  initial  rate  of  this 
coagulation  is  decreased  by  an  alternating  electric 
field,  and  if  the  field  is  applied  after  coagulation  has 
proceeded  for  some  time,  the  turbidity  diminishes 
sharply  to  a  min.  and  then  increases  at  a  rate  corre¬ 
sponding  with  the  applied  field.  F.  J.  G. 

Influence  of  ionic  strength  and  on  electro¬ 
phoretic  mobility.  B.  D.  Davis  and  E.  J.  Cohn 
(J.  Amer.  Chem.  Soc.,  1939,  61,  2092— 2098).— The 
electrophoretic  mobility  (v)  of  carboxvhaemoglobin 
has  been  studied  at  25°  in  phosphate  and  citrate 
buffers  ( p H  5*65 — 7*2,  ionic  strength  0*02 — 0*20). 
v  is  extremely  sensitive  to  pK,  ionic  strength,  and  the 
valency  and  nature  of  the  ions  present.  Corrections 
for  the  influence  of  electrostatic  forces  both  in 
diminishing  v  and  in  changing  the  isoelectric  point 
are  considered.  Computations  attempted  on  the 
basis  of  these  results  vield  consts.  for  the  effect  of  the 
buffers  at  const.  and  at  const.  pn  intervals  from  the 
isoelectric  condition.  Both  v  and  the  diminution  in 
v  due  to  electrostatic  forces  are  a  function  of  the  net 
charge  and  increase  with  distance  from  the  isoelectric 
condition.  W.  R.  A. 

Electrical  conductivity  of  molten  system  KC1- 
MgClc,  in  region  of  possible  existence  of  com¬ 
pound  2KCl,MgCl2.  A.  Schtscherbakov  and  B. 
Markov  (J.  Phys.  Chem.  Russ.,  1939,  13,  353 — - 
355). — The  conductivity  of  mixtures  containing 
27 — 37  mol.-%  MgCl2  indicates  the  existence  of  the 
compound.  With  rising  temp,  the  equilibrium 
MgCl4"  MgCL,  +  2d7  shifts  towards  the  right. 

R.  C. 

Connexion  between  complex  formation  and 
oxidation-reduction  reactions.  II.  Reactions 
of  cupric  salts  with  aromatic  redox  systems. 
L.  Kulberg  (J.  Gen.  Chem.  Russ.,  1939,  9,  663 — 
670). — The  expression  L?  =  10~(jffl  ~  i?*>/0-058  derived 
(Lp  is  the  solubility  coeff.  of  a  complex  salt  of  Cu11 
with  org.  bases,  and  Et  and  E2  are  the  oxidation 
potentials  of  the  base  and  of  the  system  Cuir  ==±:  CuT, 
respectively),  and  verified  for  complex  salts  of 
benzidine,  tolidine,  m-  and  p-C6H4(NH2)2,  and 
1:2: 5-C6H3Me(NH2)2  with  CuS04.  The  complex 
salts  are  stable  in  presence  of  halides  when  their 
Lp  is  <  that  of  CuX  (X  =  Cl,  Br,  I,  CXS) ;  in  accord¬ 
ance  with  this  rule  quinol  and  pyrogallol  do  not  vield 
complexes  with  CuS04.  R.  T. 

Acid-basic  indicators  in  solvents  with  dif¬ 
ferent  acid-basic  properties.  A.  I.  Schatten- 
stein  (J.  Phys.  Chem.  Russ.,  1939,  13,  366 — 377). — 
To  examine  the  relation  between  indicator  equilibrium 
and  the  acid-basic  properties  of  the  indicator  and 
solvent  the  colours  exhibited  by  several  indicators  in 
various  types  of  solvent  and  the  effect  of  adding  acids 
and  bases  have  been  observed.  Phenomena  sp.  to 
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this  equilibrium  can  be  observed  in  absence  of  protons. 
It  seems  that  some  of  the  substances  studied,  which 
play  the  part  of  acids,  owe  this  property  to  their 
being  able  to  saturate  the  free  pair  of  electrons  of 
bases.  R.  C. 

Differentiating  action  of  solvents  on  the 
strength  of  acids.  II.  Separate  potentiometric 
titration  of  mixtures  of  acids  with  high  dissoci¬ 
ation  coefficients,  in  differentiating  solvents. 
N.  A.  Izmailov,  M.  B.  Schustova,  and  N.  Vodorez 
(J.  Gen.  Chem.  Russ.,  1939,  9,  598 — 605). — -The 
val.  of  the  dissociation  coeff.  of  CC13#C02H  in 
various  solvents  falls  in  the  order  Ho0  EtOH 
>1:1  EtOH-C6H6  >1:3  EtOH-C6HG  =1:1 
COMeo-PhNOo  >  1:3  C0Me2-PhN0o  >  1:1 

COMe;-CHCl3  >  C0Meo  >1:1  C0Meo-C“6H6  >3:1 
COMeo-C6Hr>  =1:3  COMe2-CHCl3'  >1:3  C0Meo- 
PhMe  **  >  1  :  1  COMePr-PhMe  >  COMeEt  >  1  fl 
COMe2-PhMe  =  3:1  COMe2-PhMe  =1:1  COMeEt- 
PhMe  >  COMePr.  Analogous  results  are  obtained 
for  CHCL-COoH  and  CH,C1-C02H.  In  differen- 
tiating  solvents  HC1  and  the  above  acids  behave 
as  mixtures  of  strong  and  weak  acids,  permitting 
their  separate  potentiometric  titration.  R.  T. 

Electrostatic  effect  of  substituents  on  dissoci¬ 
ation  constants  of  organic  acids.  IV.  Aromatic 
acids.  F.  H.  Westheimer  (J.  Amer.  Chem.  Soc., 
1939,  61,  1977—1980;  cf.  A.,  1939,  I,  263).— The 
electrostatic  effect  of  substituents  (Me,  F,  Cl,  Br, 
CN,  N02,  OH,  OMe)  on  the  dissociation  consts.  of 
p-substituted  phenylacetic  and  benzoic  acids,  phenols, 
and  anilines,  computed  according  to  Kirkwood  and 
Westheimer  (cf.  A.,  1938,  I,  574),  is  the  important 
factor  in  determining  the  strength  of  the  carboxylic 
acids  with  the  exception  ofp-hydroxy-  andp-methoxy- 
benzoic  acids.  This  effect  also  contributes,  to  a 
smaller  extent,  to  the  variation  of  acidity  among 
substituted  phenols  and  anilinium  ions;  the  latter 
are  considered  as  acids  according  to  the  Bronsted 
definition.  The  greatest  difference  between  the  total 
and  electrostatic  effects  of  a  substituent  is  observed 
for  compounds  in  which  resonance  interaction  of  the 
groups  is  indicated  from  dipole  moment  data. 

W.  R.  A. 

Activity  coefficients  of  barium  and  strontium 
carbonates  in  aqueous  solutions  of  alkali  chlor¬ 
ides.  E.  Hogge  and  H.  L.  Johnston  (J.  Amer. 
Chem.  Soc.,  1939,  61,  2154 — 2156). — The  mean 
activity  coeffs.  of  BaC03  and  SrC03  in  aq,  solutions 
of  the  alkali  chlorides,  determined  by  Townley  el  al. 
(A.,  1937,  I,  298),  have  been  recomputed  with  correc¬ 
tions  for  the  improper  evaluations  of  the  mean 
mobilities,  misinterpretation  of  the  data  of  Maclnnes 
and  Belcher  (A.,  1935,  1321),  and  differences  in  the 
degree  of  H2C03  dissociation  in  the  alkali  halides.  The 
corr.  data  are  recorded  for  25°  and  40°.  W.  R.  A. 

Vapour-liquid  equilibrium  in  the  system  pro- 
pane-fsobutylene.  H.  W.  Scheeline  and  E.  R. 
Gilliland  (Ind.  Eng.  Chem.,  1939,  31,  1050 — 1057). — 
Data  on  the  v.p.  of  C3H8,  CMe2ICH2,  and  mixtures 
thereof  at  200 — 600  lb.  per  sq.  in.  are  presented. 
Differences  occur,  especially  in  the  crit.  regions, 
between  the  observed  vals.  and  those  calc,  from  Lewis’ 


fugacity  equation.  A  method  of  obtaining  an  approx, 
general  correlation  of  vals.  of  K  (=  ratio  of  mol. 
fraction  of  component  in  vapour  and  liquid  phases 
respectively)  in  the  crit.  region  is  suggested.  Accept¬ 
ing  the  accuracy  of  the  fugacity  rule  at  low  pressures 
and  given  accurate  knowledge  of  the  crit.  data  for 
mixtures,  it  is  only  necessary  to  estimate  the  temp, 
and  pressure  at  which  K  for  the  heavier  component 
passes  through  min. ;  complete  curves,  sufficiently 
accurate  for  engineering  purposes,  can  then  be  sketched 
in.  A  glass  apparatus  which  enables  equilibrium  data 
to  be  determined  rapidly  at  high  pressures  is  described. 

C.  R.  H. 

Vapour  pressures  of  solutions  of  hypochlorous 
acid  at  10°  and  20°.  J.  Ourisson  and  M.  Kastner 
(Bull.  Soc.  chim.,  1939,  [v],  6,  1307— 1311).— The 
composition  of  the  vapour  in  equilibrium  with  aq. 
HOC1  at  10°  and  20°  has  been  determined  by  a 
dynamic  method.  The  vapour  contains  HOC1  as 
well  as  C120.  In  the  expressions  pC],o  =  KjHOCl]2 
and  puoci  =  iv2[HOCl],  Kx  and  K2  are  0-21  and  0*24 
at  10°,  and  0*65  and  0*70  at  20°,  respectively,  with  p 
in  mm.  of  Hg.  F.  J.  G. 

Physical  studies  of  non-aqueous  solvates. 
III.  Vapour  pressure  of  zinc  bromide-diethyl 
ether  solutions.  H.  H.  Rowley  and  F.  V.  Olson 
(J.  Amer.  Chem.  Soc.,  1939,  61,  1949 — 1952 ;  cf.  A., 
1937,  I,  30S). — The  v.p.  of  saturated  ZnBr2-Et20 
solutions  has  been  measured  from  — 10°  to  35°.  The 
curve  log  v.p.-l  jT  shows  three  distinct  slopes  which 
change  at  between  0°  and  5°  and  at  20°,  indicating 
three  distinct  solid  phases.  Analyses  of  the  wet  solids 
in  equilibrium  with  saturated  solution  indicate 
ZnBr2,2Et20  (I),  ZnBr2,Et20  (II),  and  ZnBr2  (III). 
(I),  in  equilibrium  with  the  saturated  solution  at  0°, 
crystallises  in  transparent  plates ;  these  disappear 
between  0°  and  5°,  and  at  15°  the  solid  (II)  in  equi¬ 
librium  is  composed  of  transparent  needles;  at  25° 
the  equilibrium  solid  (III)  is  opaque  and  finely 
divided  with  no  cryst.  shape.  Possible  sources  of 
error  are  indicated  in  the  work  of  Raynaud  (A.,  1926, 
4S6)  which  is  in  disagreement  with  the  present  data. 

W.  R.  A. 

Thermal  conductivity  of  the  system  H2-HC1 
and  equilibrium  in  the  reduction  of  cuprous 
chloride  by  hydrogen.  F.  Ishikawa  and  N. 
Imamura  (Bull.  Inst.  Phys.  Chem.  Res.  Japan,  1939, 
18,  537-547). — The  thermal  conductivity  of  the 
system  H2-HC1  has  been  measured  at  25°  and  at  300, 
500,  and  700  mm.  Hg.  The  results  are  used  to  study 
the  equilibrium  in  the  reduction  of  CuCl  by  H2  at 
300  mm.  and  from  290°  to  400°.  D.  F.  R. 

Dehydration  of  manganous  sulphate  by  the 
aqueous  method.  Intermediate  hydrates.  R. 
Rohmer  (Compt.  rend.,  1939,  209,  315 — 317). — 
Dehydration  of  MnS04,7H20  in  contact  with  its  aq. 
solution  (cf.  A.,  1939,  I,  420)  shows  the  existence  of 
further  hydrates  with  5,  4,  2,  and  1H20;  the  solu¬ 
bility  and  d  vals.  for  the  congruent  solutions  at  31°, 
34°,  38°,  and  42°  are  recorded.  Invariant  systems 
containing  MnS04,5H20  and  MnS04,4,  2,  or  1H20  as 
solid  phases  occur  at  27*5°,  26*1°,  and  23*9°,  respec¬ 
tively.  The  di-  and  tetra- hydrates  are  metastable. 

A.  J.  E.  W. 
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System  HgCl2~HgBr2.  P.  G.  Meerman  and  W. 
Schqlten  (Rec.  trav.  chim.,  1939,  58 j  800 — 804).— 
The  p  phase,  reported  by  van  Nest  (A.,  1910,  ii,  295) 
but  not  found  by  van  Pelt  and  de  Boer  (A.^  1935,  35), 
exists  between  ~50  and  60  mol.-%  HgCl2-  With 
rise  of  temp,  it  is  transformed  into  the  a  phase,  iso- 
morphous  with  HgCl2.  F.  J.  G. 

Phase  equilibrium  relations  in  the  system, 
Na2Si03-Li2Si03.  F.  C.  Kracek  (J.  Amer.  Chem. 
Soc.,  1939,  61,  2157 — 2161). — Within  the  ternary 
system,  Na20-Li20-Si02,  there  exists  the  binary 
system,  Na2Si03-Li2Si03,  which  forms  an  inter¬ 
mediate  compound  NaLiSi03  (incongruent  m.p. 
847x1°).  The  liquidus  has  two  branches.  The 
primary  phases  in  equilibrium  with  liquid  are .  two 
series  of  solid  solutions.  Vais,  of  of  the  glasses 
and  crystals  in  quenched  samples  have  been  measured. 

W.  R.  A. 

Reversible  pairs  of  salts. — See  B.,  1939,  936. 

Equilibrium  between  oxygen  and  titanium  in 
iron  melts.  H.  Wentrup  and  G.  Hieber  (Arch. 
Eisenhuttenw.,  1939 — 40,  13,  69 — 72). — Addition  of 
Ti  to  Fe  reduces  the  free  02  content  from  0*02%  to 
a  const,  val.  of  0-005%  at  ^1%  Ti;  the  deoxidising 
capacity  of  Ti  is  thus  >  that  of  Si,  and  <C.  that  of  Al. 
The  chief  compound  formed  appears  to  be  FeTi03 
(ilmenite).  From  these  and  other  published  results 
(A.,  I,  1938,  448;  1939,  I,  322)  a  phase-rule  diagram 
for  the  system  Fe-Fe0-FeTi03-Ti203-Fe2Ti  is  con¬ 
structed.  R.  C.  M. 

Systems  copper-zinc-sulphur  and  lead  sul¬ 
phide- cuprous  sulphide-zinc  sulphide.  E. 
Stroheeldt  (Metall  u.  Erz,  1936,  33,  561—572; 
Chem.  Zentr.,  1937,  i,  1525).— The  related  binary 
systems  are  discussed.  Analytical  and  microscopical 
data  for  the  system  Cu-Zn-S  show  that  the  melt 
forms  an  upper  Cu2S-ZnS  layer  in  equilibrium  with 
a  Cu~Zn  alloy  containing  ~1  %  of  S ;  this  S  occurs 
preferentially  as  ZnS,  the  concn.  of  which  increases 
with  the  Zn  content  of  the  system.  Cu-Zn  alloys 
absorb  >1%  of  S,  which  separates  from  the  melt  as 
dendritic  ZnS  or  a  ZnS-mixed  crystal  eutectic. 
Cu2S  and  ZnS  do  not  absorb  S.  The  system  PbS- 
Cu2S-ZnS  deposits  ZnS  or  PbS  (according  to  com¬ 
position)  from  the  melt,  but  never  Cu2S.  A  PbS- 
Cu2S  eutectic  occurs,  but  there  is  no  ternar}r  eutectic. 

A.  J.  E.  W, 

Ternary  systems  KEr03-KC103-H20  at  25° 
and  NaBr03-NaC103-H20  at  25°  and  50°.  T. 
Swenson  and  J.  E.  Ricci  (J.  Amer.  Chem.  Soc.,  1939, 
61 ,  197 4 — 1 977 ) . — In  the  KBr03-KCl 03-H20  system 
the  two  salts  dissolve  in  each  other  forming  solid 
solutions,  with  >3%  KC103  in  KBrOa  and  >5% 
KBr03  in  KC103.  The  other  system  gives  a  solu¬ 
bility  curve  at  25°  corresponding  with  the  solid  phases 
(a)  pure  NaBr03>  (5)  NaBr03  solid  solution  containing 
up  to  5 — 10%  NaCI03,  and  (c)  NaC103  solid  solution 
containing  up  to  60—65%  NaBr03.  The  iodometric 
determination  of  BrO/  in  presence  of  excess  of  CIO/ 
is  discussed.  t  .  A  W.  R.  A. 

System '  zinc  acetate-by dr ogen  cbloride-acetic 
acid,  i  -A.  W.  Davidson  and  W.  Chappell  (J.  Amer. 
Chem.  : Soc.,  1939,  61,  2164 — 2167). — F.p.  data  are 


recorded  for  anhyd.  ZnCl2~AeOH  solutions  of  various 
concns.  prepared  by  passing  dry  HC1  over  dry 
Zn(OAc)2-  In  the  ternary  system  ZnCl2-HCl-AcOH, 
an  additive  compound  of  ZnCI2  and  HOI  is  indicated 
from  f.p.  data.  In  the  ternar}^  system  ZnCl2- 
Zn(OAc)2-AcOH  at  30°  two  double  salts ,  Zn(OAc)Cl 
and  Zri(OAc)Cl,ZnCl2,  have  been  isolated. 

;•  W.  R.  A. 

Physico-chemical  analysis  of  reactions  of 
organic  amides  with  acids.  I.  Reaction  of 
carbamide  with  fatty  acids.  A.  G.  Bergman  and 
M/N.  Kuznetzova.  II.  Thermal  analysis  of 
the  ternary  system  carbamide-acetic  acid-water. 
M.  N.  Kuznetzova  and  A.  G.  Bergman  (J.  Gen. 
Chem.  Russ.,  1939„  9,  631—636,  637— 641). --L 
CO(NH2)2  (I)  affords  1:1  compounds  with  HG02H, 
m.p.  — 1T2°,  with  AcOH  (I),  m.p.  39°,  and  with 
EtC02H,  transition  point  22*6°.  C4— C10  acids  give 

homogeneous  systems,  without  compound  formation. 
The.  system  lauric  acid-(I)  presents  regions  of  strati¬ 
fication.’  (I)  is  insol.  in  molten  -palmitic  or  stearic 
acid. 

II.  The  phase  diagram  consists  of  the  two  ternary 
systems  Ac0H-(II)-H20,  eutectic  at  —28*5°,  and 
(I)-(II)-H20,  eutectic  at  —22°.  R.  T. 

System  K20-N205-HC1-H20.  Solubility  iso¬ 
therms.  D.-A.  Epschtein  and  Z.  N.  Kosterina 
(J.  Gen.  Chem.  Russ.,  1939,  9,  625— 627).— The 
quotient  [Cr]/[N03']  falls  in  solutions  of  K  salts  in 
HC1-HN03  with  (i)  rising  [H‘],  (ii)  rising  temp.,  from 
—20°  to  21*5°.  .  R.  T. 

Heat  of  formation  and  specific  beat  of  calcium 
nitride.  S.  Satoh  (Bull.  Inst.  Phys.  Chem.  Res. 
Japan,  1939, 18,  548— 557). — From  the  determination 
of  the  sp.  heat  of  Ca3N2  from  0°  to  500°  and  measure¬ 
ment  of  the  dissociation  pressure  at  high  temp.,  a  val. 
of  108*2  kg.-cal.  has  been  obtained  for  the  heat  of 
formation.  D.  F.  R. 

Heats  of  formation  of  the  oxides  of  manganese. 
H.  Siemonsen  (Z.  Elektrochem.,  1939,  45,  637 — 643). 
— From  calorimetric  determinations  of  the  heat 
changes  accompanying  the  reactions  3Mn  -j-  202  = 
Mn304,  3MnO  +  0*502  =  Mn304,  3Mn203  =  2Mn304 
+  0*502,  and  3Mn02  =  Mn304  +  02,  the  following 
heats  of  formation  of  the  oxides  are  calc.  :  MnO  93*1  ± 
0*3,  Mn304  336 *5 ±0*2,  Mn203  232-7  ±0-3,  and  Mn02 
125-4dzl*0  kg.-cal.  per  g.-mol.  The  entropy  changes 
accompanying  the  synthesis  of  the  oxides  are  14*4rb 
0*6,  35*5±0*7,  24*7 ±1*0,  and  13*9±0*4  entropy  units 
per  g.-mol.,  respectively.  _  J.  W.  S.  ; 

[Heat  of  combustion  of  succinic  acid.]  W.  A. 
Roth  (Union  Internationale  de  Chimie,  Permanent 
Committee  on  Thermochemistry,  Second  Appendix  to 
First  Report,  1939,  1 — 4).— The  heat  of  combustion 
of  succinic  acid  (I)  in  a  vac.,  referred  to  the  standard 
val.  of  6319*0  g. -cal;  per  g^rnol.  for  BzOH  at  20°,  is 
3025*5  g.-cal.  per.  g.-mol.  at  20°.  Vais., are  recorded 
for  the  heats  of  combustion  of  (I)  and  the  ratio  of  the 
heats  of  combustion  of  (I)  and  of  BzOH  at  each 
degree  between  15°  and  30°.  '  *  -  j  *\y  "g 

'  _•  .  ;  ‘  .  ■  ■  •  ;  .  I  '  1  -  *  %  i  T  '  i  ■  *  *  ; 

Resistance  of  tbo  surface  of  contact  between 
antimony  and :  cadmium.  L  S.  Holmqvist  (IVA, 
1936,  109—118;  Chem.  Zentr.,  1937,  i,  1896).— The 
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temp,  coeff.  of  the  resistance  of  the  interface  (I?)  is 
—  0*02  at  room  temp.,  and  —0*036  at  — 150°.  R  is 
raised  by  preheating  at  200°,  the  effect  increasing  with 
the  time  of  heating.  The  resistant  layer  is  0*008  mm. 
thick,  and  its  sp.  resistance  (referred  to  a  conductor 
1  nr.  long  and  1  sq.  mm.  in  cross-section)  is  IO5 — 2  X 
10’ a  at  0°  to —ISO0.  A.  J.  E.  W. 

Dependence  of  conductance  on  field  strength. 
I.  Tetrabutylammonium  picrate  in  diphenyl 
ether  at  50°.  D.  J.  Mead  and  R.  M.  Fuoss  (J. 
Arner.  Chem.  Soc.,  1939,  61,  2047 — 2053). — The 
conductivity  of  NBu4  picrate  in  Ph20  (10~3  to  10~6  N.) 
at  50°  has  been  measured  at  low  voltages  and  1000 
cycles  and  at  60  cycles  with  field  strengths  up  to  15  kv. 
per  cm.  The  activity  coeffs.,  determined  from  the 
conductivity-field  strength  curves,  are  in  approx, 
agreement  with  the  vals.  calc,  by  the  limiting  Debye- 
Huckel  law,  and  thus  the  existence  of  anionic  atm.  in 
a  solvent  of  low  dielectric  const,  is  demonstrated.  At 
low  concns.  an  increase  of  1*6%  per  kv.  is  found,  in 
fair  agreement  with  the  theoretical  val.,  1-32%,  calc, 
by  Onsager’s  theory,  and  therefore  the  existence  of 
ionic  association  is  proved.  W.  R.  A. 

Conductivity  of  aqueous  solutions  of  the  dif¬ 
ficultly  soluble  hydroxides  Be(OH)2,  Mg(OH)2, 
Zn(OH)2,  Cd(OH)2,  and  Hg(OH)2.  M.  Hlasko 
and  A.  Salit6wna  (llocz.  Chem,,  1939",  19,  396—408). 
— Conductivity  coeffs.  are  given  for  dil.  solutions  of 
Be,  Zn,  Cd,  and  Hgn  hydroxides,  at  25°.  The  trans¬ 
port  nos.  of  the  ions  of  this  group  rise  in  the  order 
Be  <  Zn  <  Cd  <  Mg  <  Ca  <  Sr  <  HgTI  <  Ba,  and 
the  conductivity  coeffs.  in  the  order  Be  <  Zn  <  Cd  < 
Hgn  <  Mg  <  Ca  <  Sr  <  Ba.  R.  T. 

Potential  of  a  chromium  electrode,  and  its 
dependence  on  the  acidity  of  the  solution.  V. 
*Cutr  and  K.  Maker  (Chem.  Listy,  1939,  33,  233 — 
236,  257 — 260).— A  passivated  Cr  electrode  (K2Cr207 
in  H2S04)  undergoes  self- activation  in  aq.  acids,  the 
potential-time  curve  consisting  of  three  chief  branches, 
corresponding  with  the  passive  state,  a  stage  of 
transition  from  the  passive  to  the  active  state,  and 
with  dissolution  of  Cr,  respectively.  The  results 
•obtained  with  different  concns.  of  different  acids 
(HC1,  H2S04,  HC104)  are  explained  on  the  basis  of 
W.  J.  Muller’s  theory  of  the  passive  state.  R.-T. 

Theory  of  the  electrochemical  poly-electrode 
systems  and  its  application  to  corrosion  prob¬ 
lems.  II.  Potentials  of  three-  and  many-elec- 
trode  systems.  N.  D.  Tomaschow  (Korros.  u. 
Metallschutz,  1939, 15, 157 — 1G8 ;  cf.  A.,  1937, 1,  245). 
— The  theory  is  exemplified  by  a  study  of  the  three- 
electrode  system  Zn-Cd-Pt.  The  Cd  electrode  shows 
anodic,  neutral,  or  cathodic  behaviour  according  as  its 
own  potential  is  more  negative  than,  the  same  as,  or 
more  positive  than  that  of  its  point  of  contact  in  the 
two-electrode  sv stem,  and  accordingly  all  factors 
which  influence  the  potentials  of  the  two  working 
electrodes  affect  the  behaviour  of  the  intermediate 
electrode.  The  effects  of  various  factors  (c.d., 
depolarisers,  etc.)  on  the  behaviour  of  the  inter¬ 
mediate  electrodes  in  the  three-electrode  system  and 
in  some  many-electrode  systems  have  been  studied.*  ' 

F.  J.  G. 


Reduction-oxidation  potential  of  the  antimony 
electrode.  Y.  Kauko  and  L.  Knappsberg  (Suomen 
Kem.,  1939,  12,  B,  17 — 18).— Measurements  of 
dEJd  log  P02  with  the  Sb  electrode  show  that  it 
functions  as  a  true  02  electrode.  E  is  independent 
of  jPh,.  The  dissociation  pressures  Sb203  10_7G’2  atm., 
Sb204  10~24*5  atm.,  and  Sb205  10-5*2  atm.  have  been 
calc.  In  absence  of  02  Sb  gives  only  Sb203  with  H20, 
but  may  form  higher  oxides  in  presence  of  air. 

M.  H.  M.  A. 

Overvoltage  of  silver.  A.  T.  Vahramian  (J. 
Phys.  Chem.  Russ.,  1939,13,  311 — 317 ;  cf.  A.,  1939, 1, 
421). — When  the  current  starts  to  pass,  the  cathodic 
potential,  V,  rises  rapidly  to  a  max.,  which  is  ascribed 
to  the  high  c.d.  on  the  growing  points  of  the  cathode, 
then  falls  towards  a  const,  val.,  E,  which  is  the  smaller 
the  higher  is  the  electrolyte  concn.  In  0*lN-AgNO3  E 
rises  with  the  current  strength,  but  in  6N-AgN03  there 
is  little  change.  R.  C. 

Overvoltage  of  hydrogen  on  lead.  B.  Kaba^ 
nov,  S.  Filippov,  L.  Vanjukova,  Z.  Iofa,  and  A. 
Prokofeeva  (J.  Phys.  Chem.  Russ.,  1939,  13,  341 — 
349). — -The  overvoltage,  7),  on  bright  very  pure  Pb  in 
0*01 — 8n-H2S04  is  >  on  all  metals  so  far  examined 
and  does  not  vary  with  [H2S04] ;  the  literature  vals. 
for  7}  seem  all  to  be  incorrect,  apparently  owing  to 
roughness  of  the  electrode  and  to  impurities.  Ad¬ 
sorbed  PbS04  on  the  electrode  appears  to  promote  the 
evolution  of  H,  thus  changing  the  slope  of  the  rj-c.d. 
curve  (cf.  A.,  1933,  29) ;  the  process  2H*  +  2©  -f- 
0’5O2  =  H20  has  no  such  effect.  R.  C. 

Relation  between  temperature  and  current 
density  at  constant  overvoltage  and  significance 
of  change  of  potential  at  constant  current  density. 
V.  Sihvonen  (Suomen  Kem.,  1939,  12,  B,  15 — 17). — 
For  both  salt  melts  and  aq.  solutions  the  variation  of 
c.d.  with  temp,  for  const,  overvoltage  (>j)  is  given 
by:  log  (c.d.)  =  Kte where  q  is  the 
activation  energy  and  Kv  K2  are  const,  for  a  given  cell. 
Usually  I{1  oc  C\ C'd,  where  Cx  =  concn.  of  the  electro¬ 
lyte  and  Cd  that  of  the  depolariser.  In  aq.  solutions 
K2  =  0*5,  and  in  salt  melts  K2  =  1.  The  effect  of 
sudden  change  of  potential  on  is  discussed. 

M.  H.  M.  A. 

Thermodynamic  significance  of  polarographic 
half-wave  potentials  of  simple  metal  ions  at  the 
dropping  mercury  electrode.  J.  J.  Lixoank  (.J. 
Amer.  Chem.  Soc.,  1939,  61,  2099 — 2103). — Mathe¬ 
matical.  In  the  electrodeposition  of  metal  ions  at  the 
dropping  Hg  electrode,  solubility  of  the  reduced  metal 
in  Hg  causes  only  concn.  polarisation  at  the  electrode. 
An  equation  has  been  derived  relating  the  half-wave 
potential  of  a  simple  metal  ion  to  the  ordinary 
standard  potential  of  the  metal.  The  difference 
between  these  potentials  is  a  function  of  the  affinity  of 
the  metal  for  Hg,  the  solubility  of  the  metal  in  Hg,  and 
the  kinetics  of  the  diffusion  processes  in  the  solution 
and  in  the  Hg  drops.  Experimental  data  show  that 
the  half-wave  potential  is  shifted  to  more  negative 
vals.  as  the  ionic  strength  of  the  solution  increases. 

;  '  W.  R.  A. 

■  Electrical  method  of  measuring  the  diffusion 
of  salts.  O.  Lamm  (Svensk  Kem.  Tidskr.,  1939,  51, 
139 — 148). — The  method  suggested  involves  measure- 
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ments  of  the  resistance  between  electrodes  placed 
at  the  ends  of  the  vertical  diffusion  column. 
Mathematical  relationships  for  the  interpretation  of 
the  results  are  derived.  J.  W.  S. 

Aerodynamics  of  reacting  substances.  H. 
Bateman  (Proc.  Nat.  Acad.  Sci.,  1939,  25,  388 — 
391). — Mathematical.  W.  R.  A. 

Conditions  of  inflammation  of  gaseous  mix¬ 
tures.  XIV.  Effect  of  admixtures  of  acetone 
on  cold  and  hot  flame  of  butane.  V.  I.  Ayra- 
menko  and  M.  B.  Neumann  (J.  Phys.  Chem.  Russ., 
1939, 13, 356 — 365). — The  rate  of  reaction  of  a  mixture 
of  COMe2  and  02  is  cc  p3,  where  p  is  the  pressure  of 
the  mixture.  The  temp,  coeff.  varies  with  the 
experimental  conditions.  COMe2  slightly  widens  the 
regions  of  the  hot  and  cold  flames  of  C4H10  (cf.  A., 
1939, 1,  205).  COMe2  shortens  the  period  of  induction 
of  the  cold  flame  according  to  the  equation  previously 
given,  indicating  that  the  mechanism  is  the  same  in 
both  cases;  the  COMe2  hinders  the  diffusion  of  the 
active  centres  to  the  wall,  and  so  lengthens  the  re¬ 
action  chains.  The  effect  on  the  period  of  induction 
of  the  hot  flame  is  similar  to  that  of  inert  gases.  It 
is  inferred  that  ketones  do  not  inhibit  the  oxidation 
of  hydrocarbons.  R.  C. 

Application  of  the  nitric  oxide  method  to  the 
investigation  of  reaction  chains  in  the  decom¬ 
position  of  hydrocarbons.  L.  A.  K.  Staveley  and 
C.  N.  Hinshelwood  (Trans.  Faraday  Soc.,  1939,  35, 
S45 — 849). — A  summary  of  the  authors’  work  on 
chain  lengths  in  org.  reactions  as  measured  by  the 
inhibition  of  the  reactions  by  NO  (cf.  A.,  1939,  I, 
30),  F.  R.  G. 

Decomposition  of  hydrocarbons  induced  by 
free  radicals.  F.  0.  Rice  and  0.  L.  Polly  (Trans. 
Faraday  Soc.,  1939,  35,  850 — 854). — Thermal  de¬ 
comp.  of  m-C4H10  is  promoted  by  small  amounts  of 
02  which  produce  chain  reactions  of  up  to  several 
hundred  links.  The  chain  reactions  are  considered 
to  be  initiated  bv  formation  of  free  radicals  and 
alternative  schemes  for  their  termination,  depending 
on  the  nature  of  the  reaction,  are  tabulated  (cf.  Rice 
and  Herzfeld,  A.,  1934,  369).  F.  R.  G. 

Kinetics  of  the  thermal  decomposition  of  tetra- 
methylmethane  (neopentane).  T.  J.  Gray  and 
M.  W,  Travers  (Trans.  Faraday  Soc.,  1939,  35, 
868 — 870). — Thermal  decomp,  of  CMe4  at  500 — 520° 
gives  CH4  at  a  rate  which  first  diminishes  and  sub¬ 
sequently  increases  and  is  slowed  down  by  packing 
the  reaction  tube.  The  crit.  increment  is  60  kg. -cal. 
It  is  concluded  that,  contrary  to  the  case  of  C2H6 
but  in  analogy  with  that  of  NMe3,  the  primary 
decomp,  involves  the  formation  of  Me.  F.  R.  G. 

Activation  energies  of  reactions  involving  con¬ 
jugated  systems.  M.  G.  Evans  (Trans.  Faraday 
Soc.,  1939,  35,  824 — 834). — Activation  energies  of 
diene  association  reactions  are  much  lower  than  for 
reactions  involving  ring  and  diradical  formation 
which  require  the  same  repulsive  forces  between  C 
centres  and  similar  heats  of  reaction.  This  is  attri¬ 
buted  to  the  mobile  electrons  giving  a  large  resonance 
energy  in  the  transition  state.  F.  R.  G. 


Calculation  of  base  rate  constants  from  acid 
rate  constants.  S.  H.  Maron  and  V.  K.  La  Mer 
(J.  Amer.  Chem.  Soc.,  1939,  61,  2018—2021). 

W.  R.  A. 

Macromolecular  compounds.  CCXIX. 
Kinetics  of  chain  polymerisation.  VII.  Ther¬ 
mal  polymerisation  of  styrene  in  various  sol¬ 
vents.  G.  Y.  Schulz,  A.  Dinglinger,  and  E.  Huse- 
mann  (Z.  physikal.  Chem.,  1939,  B,  43,  385 — 408). — 
Additional  data  for  the  polymerisation  of  styrene 
(I)  in  various  hydrocarbons  confirm,  on  the  whole, 
earlier  data  and  conclusions  (cf.  A.,  1937,  I,  86, 
522  and  subsequently).  The  increase  in  degree  of 
polymerisation  (P)  with  concn.  of  (I)  does  not  exactly 
follow  the  rule  P  cc  y'f(I)]  as  stated  earlier.  The  data 
agree  well  with  the  equation  ?;A=^1cst2  +  k 2 cLc^ 
[yA  =  velocity  of  primary  or  activation  stage,  cat 
and  cL  =  mol.  of  (I)  and  solvent  per  1.,  respectively, 
kx  and  k2  =  reaction  consts.  in  pure  (I)  and  in  solvent 
respectively].  The  energy  of  activation  and  the 
reaction  const,  are  the  same  with  (I)  or  polystyrene 
as  solvent,  indicating  that  polymerisation  is  a  first- 
order  reaction.  The  mechanism  of  the  activation 
and  subsequent  polymerisation  stages  is  further 
discussed.  C.  R.  H. 

Kinetics  of  exchange  reactions.  I.  n-Butyl 
bromide.  L.  J.  Le  Roux  and  S.  Sugden  (J.C.S., 
1939,  1279 — 1283). — The  velocity  of  the  exchange 
reaction  between  radioactive  Br'  ions  and  BuaBr 
has  been  measured  in  aq.  COMe2  (90  vol.-%)  at 
0—65°.  The  reaction  is  bimol.  and  is  not  catalysed 
by  acids  or  bases.  The  energy  of  activation  is 
18*87±0*14  kg.-cal.  per  g.-mol.,  and  the  velocity  of 
reaction  is  of  the  order  predicted  for  a  gaseous  system 
on  the  collision  hypothesis.  J.  W.  S. 

Influence  of  the  structure  of  alcohols  on  the 
velocity  of  certain  chemical  processes.  V.  D. 
Bogatski  (Chimia,  1936,  25 — 55). — HC1  combines 
with  COMe2,  at  a  velocity  oc  temp.,  to  yield  com¬ 
pounds  decomposed  by  EtOH,  but  not  by  H20. 
The  velocity  of  esterification  of  CC13*C02H  with 
alcohols  in  COMe2  solution  falls  in  the  order  EtOH  > 
BuyOH  >  Pr^OH  at  12°  and  15°,  and  in  the  order 
BuyOH  >  Pr^OH  >  EtOH  at  56°.  The  difference  in 
reactivitv  of  alcohols  is  related  to  the  behaviour  of 

XJ 

their  OH  group,  which  tends  to  be  detached  as  a 
whole  during  esterification  in  the  case  of  t-ert.  alcohols, 
but  to  eliminate  H  only  in  the  case  of  primary 
alcohols.  This  view  is  supported  by  the  observations 
that  the  rate  of  evolution  of  H2  from  alcohols  and 
Na  or  Mg  falls  in  the  order  primary  >  sec.  >  tert. 
alcohol,  and  that  the  velocity  of  ester  formation 
with  Ac20  in  COMe.>  is  approx,  the  same  for  primary 
and  tert.  alcohols.  R.  T. 

Effect  of  solvents  on  kinetics.  A.  S.  Seltva- 
nova  and  J.  K.  Sirkin  (Compt.  rend.  Acad.  Sci. 
U.R.S.S.,  1939,  23,  45 — 49). — The  kinetics  of  the- 
hydrolysis  of  EtOAc  in  presence  of  NaOH  have  been: 
investigated  with  H20  to  which  variable  quantities* 
of  MeOH,  (CH2*OH)2  (I)  (20—40%),  glycerol  (II> 
(5 — 80%),  erythritol  (III)  (10 — 20%),  or  mannitol 
(IV)  (5 — 15%)  were  added.  The  velocity  was  deter¬ 
mined  at  15°,  25°,  and  35°.  The  rate  in  a  solution*, 
containing  a  polyhydric  alcohol  is  <  that  in  H2CL 
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The  equation  k  =  k0G~c  (k  is  velocity  coeff.  in  a 
solution  having  a  concn.  of  alcoholic  OH  equal  to 
c,  Jc0  is  velocity  coeff.  in  H20,  G  is  const.)  holds  for 

(I),  (II),  and  (III).  In  solutions  containing  (IV)  or 
MeOH  the  rate  of  hydrolysis  is  also  reduced  but  the 
same  relationship  does  not  hold.  The  Arrhenius 
equation  is  only  approx,  accurate  for  these  mixed 
solvents.  For  the  reaction  in  H20  the  energy  of 
activation  is  ~1 1,200  g,-cal.  whilst  in  a  solvent 
containing  a  polyhydric  alcohol  it  is  ~1 1,800  g.-cal. 
The  viscosities  of  the  solutions  were  also  determined. 
The  viscosities  of  solutions  of  (I),  (II),  (III),  and  (IV) 
in  H20  are  practically  the  same  for  all  solutions 
which  have  the  same  [OH].  A.  J.  M. 

Medium  effects  in  the  prototropy  of  ketones. 
Kinetics  of  the  bromination  of  acetone  and  aceto¬ 
phenone  in  a<jueous  acetic  acid.  T.  G.  Bonner, 
D.  P.  Evans,  and  H.  B.  Watson  (J.C.S.,  1939, 
1353—1356). — A  kinetic  study  of  the  bromination 
of  COMe2  and  COPhMe  in  mixtures  of  H20  and  AcOH 
(0 — 90%  AcOH)  and  catalysed  by  0-5N-HC1  or  0*147n- 
NaOAc  indicates  that  the  changes  in  velocity  with 
varying  [AcOH]  are  due  to  variations  in  both  the  E 
and  PZ  terms  of  the  kinetic  equation  k  =  PZe~EtnT . 
For  both  the  acid-  and  base-catalvsed  reactions  E 
and  PZ  each  tend  to  fall  and  then  rise  again  with 
increasing  [AcOH].  For  the  base-catalysed  reaction 
E  varies  almost  linearly  with  PZ .  J.  W.  S. 

orf/io-Effect.  IV.  Kinetics  of  the  formation 
of  o-substituted  phenyltrimethyl  ammonium 
iodide  in  methyl-alcoholic  solution.  D.  P.  Evans 
H.  B.  Watson,  and  R.  Williams.  V.  Alkaline 
hydrolysis  of  ethyl  anthranilate.  J.  J.  Gordon 
and  H.  B.  Watson  (J.C.S.,  1939,  1348—1353,  1364— 
1365;  cf.  A.,  1937,  I,  516).— IV.  The  velocities  of 
reaction  of  Mel  with  o-substituted  derivatives  of 
NPhMe2  have  been  measured  at  various  temp. 
o-Ph,  -OMe,  -N02,  -Cl,  -Me,  or  -Ph  groups  cause  an 
increase  in  both  the  E  and  PZ  terms  of  the  kinetic 
equation  k  =  PZq~eirt,  but  o-F  causes  no  change 
in  PZ.  The  largest  effects  are  observed  with  Me  and 
Ph  as  substituents,  and  it  is  suggested  that  in  the 
transition  complex  these  groups  become  linked  to  the 
N  by  a  H-bond.  The  smaller  effects  due  to  other 
groups  are  attributed  to  their  interaction  with  the 
unshared  electrons  of  the  N  without  linkage  formation. 
Such  interaction  would  increase  E  by  decreasing  the 
electron  availability  of  the  N  and  increase  PZ  by 
imposing  a  charge  on  the  reactive  portion  of  the 
complex.  Such  interaction  is  impossible  with  the 
o-F-compound,  since  F  cannot  expand  its  valency 
group. 

V.  The  alkaline  hydrolysis  of  w-  (I)  and  o- 
NH2'Cr,H4#C02Et  (II)  in  85%  EtOH  has  been  studied 
at  various  temp.  E  for  the  hydrolysis  of  (I)  is 
slightly  >,  and  P  is  almost  the  same  as,  for  EtOBz. 
For  (II),  E  is  the  same  as  for  p-NH2*C6H4'C02Et,  but 
P  is  high.  It  is  inferred  that  in  (II)  chelation  between 
the  NH2  and  C02Et  sets  up  a  demand  on  the  electrons 
of  the  N  which  causes  the  electromeric  effect  so  to 
operate  that  the  loss  of  negative  charge  by  the 
reactive  part  of  the  complex  is  more  than  counteracted. 

J.  W.  S. 


Carbonium  ions  and  the  hydrolysis  of  alkyl 
halides.  R.  A.  Ogg,  jun.  (J.  Amer.  Chem.  Soc., 
1939,  61,  1946 — 1949). — The  dissociation  of  a  Me 
halide  in  aq.  solution  into  a  Me  ion  with  an  open 
sextet  (incomplete  valency  shell)  and  a  halide  ion  is 
endothermic  by  >50  kg.-cal.  per  mol.,  whilst  the 
reaction  with  H20  to  give  a  halide  ion  and  the  co¬ 
ordinated  ion  MeOH2*  is  approx,  thermo-neutral. 
Experimental  data  for  Me  halide  hydrolysis  favour  the 
Olson-Halford  mechanism  (MeOH2+)  rather  than  that 
of  Hughes  and  Ingold  (Me+).  The  r61e  of  carbonium 
ions  with  an  open  sextet  in  org.  reactions  is  probably 
negligible.  W.  R.  A. 

Formation  of  aryltrimethylammonium  iodides 
in  methyl -alcoholic  solution.  D.  P.  Evans,  H.  B. 
Watson,  and  R.  Williams  (J.C.S.,  1939,  1345 — 
1348). — Measurements  of  the  velocity  of  reaction 
between  Mel  and  substituted  NPhMe2  in  MeOH  at 
25°  indicate  that  substituents  (Me,  OMe,  OPh,  Ph, 
F,  or  Cl)  in  the  <p-  or  ??i-positions  influence  the  reaction 
velocity  by  changing  the  energy  of  activation  (E), 
whilst  the  non-exponential  (PZ)  term  of  the  Arrhenius 
equation  remains  almost  const.  Comparison  with  the 
results  of  Laidler  (A.,  1939,  I,  31)  and  of  Hawkins 
(J.C.S.,  1922,  121,  1170)  indicate  that  for  a  given 
solvent  E  is  not  greatly  changed  by  replacing  C5H5N 
by  NPhMe2  or  by  replacing  C2H3Br  by  Mel,  but  the 
PZ  term  falls  appreciably.  The  change  in  solvent 
from  PhN02  to  MeOH  or  EtOH  causes  increases  in 
E  and  PZ.  J.  W.  S. 

Oxidation  of  ethyl  disulphide  by  hypobromite 
ion.  Rate  of  the  reaction.  H.  A.  Young  and 
M.  B.  Young  (J.  Amer.  Chem.  Soc.,  1939,  61,  1955 — 
1959). — The  oxidation  of  Et2S2  in  CC14  solution  by 
OBr'  ions  (aq.  NaOBr)  follows  at  least  two  indepen¬ 
dent  courses  with  the  production  of  Et  sulphonate 
and  S04"  ions  respectively.  No  evidence  was 
obtained  for  the  formation  of  a  sulphenic  acid 
according  to  Et2S2  +  H20  =  EtSH  +  EtSOH.  The 
rate  of  the  oxidation  at  25°  follows  the  law 
--d[OBr']/d*  =  &[Et2S2][OBr']/[OH'],  where  k  =0*028 
±0*002.  W.  R.  A. 

Calculation  of  the  kinetics  of  hydrolysis  of 
polysaccharides.  Mathematical  expressions 
and  results.  G.  Blomqvist  (Sitzungsber.  Heidel¬ 
berg.  Akad.  Wiss.,  Math.-nat.  Kl.,  1936,  No.  7,  11 
pp. ;  Chem.  Zentr.,  1937,  i,  2178). — Published 
formulae  are  summarised,  and  further  expressions  are 
deduced.  A.  J.  E.  W. 

Reduction  of  carbon  dioxide  by  graphite  and 
coke.  M.  A.  Mayers  (J.  Amer.  Chem.  Soc.,  1939, 
61,  2053 — 2058). — The  rates  of  reaction  (&)  of  C02 
with  natural  (I)  and  artificial  (II)  graphite  and  with 
various  high-temp,  cokes  (III)  have  been  measured. 

(II)  and  (III)  behave  as  porous  substances  the  internal 
surfaces  of  which  contribute  to  k.  The  heats  of 
activation  are :  with  (I)  — 44,  (II)  ~52  kg.-cal. 
The  results  which  give  k  per  unit  vol.  of  (I),  (II),  or 

(III)  are  liable  to  errors  of  -^20%.  W,  R.  A, 

Velocity  of  dissolution  of  comminuted  sub¬ 
stances.  XI.  Velocity  of  dissolution  of  ala¬ 
baster  in  water.  W.  Jacek  (Rocz.  Chem.,  1939, 
19,  463 — 470). — The  velocity  of  dissolution  of 
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alabaster  in  H20  at  12*5 — 24°  has  been  determined. 
The  temp,  coeff.  is  1*36.  R.  T. 

Rate  of  dissolution  of  calciferous  inorganic 
and  organic  substances  in  an  aqueous  medium. 

H.  Klahn  (Zentr.  Min.,  1936,  A,  32S— 34S,  369— 
384;  Chem.  Zentr.,  1937,  i,  2343). — The  rate  of  dis¬ 
solution  of  powdered  Ca(OH)2  in  H20  in  equilibrium 
with  atm.  C02  is  studied ;  linear  relations  exist 
between  the  time  of  dissolution  or  the  amount  of 
H20  and  the  wt.  of  dissolved  solid.  The  wt.  dissolved 
in  a  given  vol.  of  H20  is  independent  of  the  wt.  of 
Ca(OH)2  present  after  1  hr.,  but  increases  with  this 
wt.  after  3  days.  With  compact  calciferous  sub¬ 
stances  the  rate  is  cc  surface  area.  A.  J.  E.  W. 

Oxidation  of  zinc  sulphide  and  transference  of 
zinc  into  aqueous  or  alkali  solution  at  air  pres¬ 
sure.  V.  G.  Tronev  and  S.  M.  Bondin  (Compt. 
rend.  Acad.  Sci.  U.R.S.S.,  1939,  23,  541 — 543). — 
The  rate  of  dissolution  of  ZnS  in  H20  and  4N-NaOH, 
but  not  in  0*1n-H2SO4,  was  increased  in  air  at  pres¬ 
sures  >85  atm.  In  H20  the  rate  of  dissolution 
increased  with  temp,  from  25°  to  200°.  L.  J.  J. 

Oxidation  of  cupric  sulphide  and  transference 
of  copper  into  aqueous  solution  at  air  pressure. 
0.  E.  Zvjagintzev  and  V.  G.  Tronev  (Compt.  rend. 
Acad.  Sci.  U.R.S.S.,  1939,  23,  537— 540).— The  rate 
of  dissolution  of  CuS  in  H20  in  contact  with  air  has 
been  studied  at  pressures  >100  atm.  and  temp. 
>250°.  CuS04,2Cu(0H)2  is  formed  in  the  course  of  the 
reaction  as  an  additional  solid  phase.  The  rate  is 
cc  the  partial  pressure  of  02,  and  at  100  atm.  is  a 
max.  at  ~200°.  L.  J.  J. 

Passivity  of  iron.  I.  Kinetics  of  dissolution 
of  iron  in  nitric  acid.  M.  S.  Golombik,  M.  M* 
Levina,  and  N.  N.  Petin  (J.  Phys.  Chem.  Russ., 
1939,  13,  425 — 435). — In  HN03  of  concn.  c  — 
3 — 7n.,  Fe  dissolves  readily  at  20°,  the  reaction  being 
formally  unimol.  The  rate,  v,  is  increased  by  stirring 
and  the  temp,  coeff.  is  1*3,  indicating  that  the  rate¬ 
determining  process  is  diffusion.  If  c  —  8 — 12n. 
the  reaction  is  pulsating,  and  with  increasing  c  the 
period  of  induction,  period  of  pulsation,  and  time 
between  successive  pulsations  fall,  although  the  no. 
of  pulsations  is  const.  When  c  —  13 — 15*7n.  passiv¬ 
ation  is  complete.  In  the  active  region  v  runs  approx, 
parallel  to  the  sp.  conductivity  of  the  solution,  both 
being  a  max.  at  6*8n.,  suggesting  that  v  is  determined 
by  the  H*  ion  activity.  Assuming  that  an  intermed¬ 
iate  product  in  dissolution  is  Fe(N0)(N03)2  (cf.  A.. 
1937,  I,  250),  the  pulsations  may  be  due  to  tem¬ 
porary  exhaustion  of  the  HN03  at  the  metal  surface. 
In  addition,  the  HN03  presumably  forms  a  protective 
coating  on  the  surface  of  the  Fe,  so  that  the  periodicity 
of  reaction  represents  competition  between  H  and 
0  for  the  Fe  surface.  R.  C. 

Sensitised  explosions.  IV.  Carbon  mon¬ 
oxide-oxygen  reaction  catalysed  by  nitrogen 
peroxide.  E.  J.  Buckler  and  R.  G.  W.  Norrish 
(Proc.  Roy.  Soc.,  1939,  A,  172,  1 — 28;  cf.  A.,  1938, 

I,  626). — N02  does  not  sensitise  the  ignition  of  pure 
dry  CO  and  02.  but  in  presence  of  X02  and  H2 
explosion  occurs  300°  below  the  temp,  required  to 
ignite  the  pure  gases.  The  variation  of  induction 


period  with  [H2]  has  been  studied  and  leads  to  the 
view  that  explosion  is  due  to  a  chain-branching 
mechanism.  The  ignition  of  C0-02-N02  mixtures 
containing  Ho0  vapour  was  also  investigated. 

G.  D.  P. 

Kinetics  of  the  thermal  decomposition  of  the 
methylamines.  II.  M.  W.  Travers  and  J.  A. 
Hawkes  (J.C.S.,  1939,  1360 — 1364;  cf.  A,,  1939,  I, 
326). — Low  concns.  of  NO  cause  a  greater  relative 
inhibition  of  the  formation  of  H2  than  of  CH4  in  the 
thermal  decomp,  of  NMe3  but  higher  [NO]  causes 
considerable  decrease  in  the  CH4  formation.  This  is 
attributed  to  the  reversibility  of  the  reaction  between 
the  free  radicals  and  NO,  i.e.,  of  the  inhibition  pro¬ 
cess.  With  NHMe2  little  inhibition  of  either  H2  or 
CH4  formation  occurs  until  ~1*2%  of  NO  is  added. 
This  may  be  due  to  formation  of  an  additive  compound 
which  changes  irreversibly  into  decomp,  products 
with  removal  of  NO.  The  decreases  in  vields  of 
CH4  and  H2  proceed  in  a  parallel  manner,  suggesting 
that  they  are  produced  by  processes  initiated  by  the 
same  free  radical  or  that  the  effect  of  the  NO  is  the 
same  in  each  case.  With  NH2Me  increasing  amounts 
of  NO  decrease  the  amount  of  H2  formed  until  it 
equals  the  amount  of  CH4  formed,  but  have  no  effect 
on  the  latter.  It  is  inferred  that  there  are  two  re¬ 
actions,  one,  probably  NH2Me  ->  HCN  +  2H2,  re¬ 
sulting  in  formation  of  H2  and  suppressed  completely 
by  NO,  the  other  resulting  in  the  formation  of  equal 
vols.  of  CH4  and  H2  and  unaffected  by  NO.  NO 
simply  dissolves  in  NH2Me  but  appears  to  form  loose 
compounds  with  NHMe2  and  NMe3.  NO  reacts  with 
NHMe2  and  NMe3  at  420°,  with  formation  of  N2  and 
N20,  respectively,  H20  and  condensation  products 
being  also  formed  in  each  case.  Only  traces  of  N2 
and  CH4  are  produced.  J.  W.  S. 

Inhibition  phenomena  in  the  catalysed  oxid¬ 
ation  of  iodide  ion  by  chlorate.  II.  Ruthenium 
chloride  as  catalyst.  K.  Weber  and  R.  Vali<3 
(Ber.,  1939,  72,  [B],  1488—1495  ;  cf.  A.,  193S,  I,  404). 
— Although  with  VOS04  as  catalyst,  or  in  the  absence 
of  a  catalyst,  the  reaction  velocity  increases  with 
increasing  [H*],  with  RuC13  as  catalyst  the  reverse  is 
true.  The  results  accord  with  the  view  that  the  true 
catalyst  is  the  ion  [Ru(OH)]’*,  resulting  from  hydro¬ 
lysis  which  is  repressed  by  acid,  and  that  the  rate  oc 
[Ru(OH)**][HClp.  S04"  ions  also  retard  the  reaction, 
probably  owing  to  the  formation  of  slightly- dissociated 
basic  Ru  sulphates  and  consequent  removal  of  the 
catalvst  ion.  The  temp,  coeff.  is  1*9  for  10°. 

F.  J.  G. 

Reactions  in  concentrated  sulphuric  acid. 
XVI.  Selenium  and  tellurium  as  catalysts.  J. 
Mils auer  (Chem.  Obzor,  1939,  14,  105 — 111). — The 
behaviour  of  equiv.  amounts  of  Se,  Se02,  and  mix¬ 
tures  of  the  two  on  the  reaction  between  C2H2  and 
cone.  H2S04  is  traced.  The  oxide  is  in  excess  at  the 
equilibrium  point  owing  to  the  more  rapid  oxidation  of 
Se  by  H2S04  than  reduction  of  Se02  by  C2H2.  **  This  is 
especially  evident  at  100°.  Te  is  oxidised  much  more 
slowly  than  Se  at  lower  temp,  but  both  are  very 
rapidly  oxidised  at  200°  in  a  stream  of  N2.  That 
an  equilibrium  is  attained  between  the  Se  and  the 
Se02  was  proved  by  a  colorimetric  study  of  the 
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action  at  228°  showing  the  presence  of  1*5%  Se  at 
equilibrium  with  H2  gas  and  7*4%  Se  with  C02. 
When  using  Se  or  Se02  alone  as  catalyst  the  reaction 
velocity  increases  to  a  max.  corresponding  with  the 
equilibrium  xSe  +  ?/Se02,  when  the  results  remain 
const.  It  is  necessary  to  pass  a  mixture  even  of  H2 
and  air  through  the  acid  for  a  long  time  to  obtain  const, 
and  max.  results,  but  with  C02  and  air  const,  results 
are  obtained  immediately  the  temp,  is  const.  The 
phenomenon  is  not  caused  by  traces  of  H20  or  S02 
formed  in  reaction  or  by  the  effect  of  light.  F.  R. 

Effect  of  acetone  on  optical  rotation  of  tartaric 
acid  and  on  the  rate  of  its  reaction  with  ethyl 
alcohol.  A.  P.  Trofimenko  and  S.  F.  Babak  (J. 
Phys.  Chem.  Russ.,  1939,  13,  417—420). — The  sp. 
rotation  is  reduced  and  the  reaction  retarded. 

R.  C. 

Homogeneous  catalytic  hydrogenation.  M. 
Calvin  (J.  Amer.  Chem.  Soc.,  1939,  61,  2230 — 2234). 
—From  an  investigation  of  the  kinetics  of  the 
hydrogenation  of  benzoquinone  in  quinoline  solution 
using  dissolved  Cu2(OAc)2  as  homogeneous  catalyst 
(A.,  1938, 1,  628)  it  is  concluded  that  a  dimeride  of  the 
Cu2(OAc)2-quinoline  complex  is  probably  responsible 
for  the  activation  of  the  mol.  H2.  The  previously 
proposed  mechanism  of  the  lwdrogenation  is  con¬ 
firmed.  W.  R.  A. 

Effect  of  polar  groups  on  esterification 
velocities  of  substituted  benzoic  acids  with 
ci/cfohexanol.  R.  J.  Hartman,  L.  B.  Storms,  and 
A.  G.  Gassmann  (J.  Amer.  Chem.  Soc.,  1939,  61, 
2167 — 2169 ;  cf.  A.,  1938, 1,  36). — The  effect  of  polar 
substituents  (Me,  N02,  Br,  Cl)  on  the  reaction  velocity 
of  H'  ion- catalysed  esterification  of  BzOH  with  cydo- 
hexanol  has  been  investigated  at  55°,  60°,  70°,  and  75°. 
The  velocity  coeff.  decreases  in  the  order  m-  no2> 
m-Cl  >  m-Br  >  p-Cl  >  ra-Me  >  p-Me.  Experi¬ 
mental  vals.  for  log  k  for  the  esterification  reactions 
agree  with  those  calc,  on  the  basis  of  Hammett’s 
equations.  The  significance  of  the  energy  of  activ¬ 
ation  in  determining  the  velocity  of  esterification  is 
discussed.  W.  R.  A. 

Energy  of  activation  of  hydrolysis  of  sodium 
p-glycerophosphate  by  bone-phosphatase  at 
optimal  pn. — See  A.,  1939,  III,  872. 

Activation  of  hydrogen  in  catalytic  reactions 
of  hydrocarbons.  A.  Farkas  (Trans.  Faraday 
Soc.,  1939,  35,  906 — 917). — A  review  of  the  reactions 
of  hydrocarbons  catalysed  by  metals  which  do  not 
involve  breakage  of  C-H  bonds.  It  is  concluded  that 
catalytic  hydrogenation  consists  in  the  simultaneous 
addition  of  the  atoms  of  a  H2  mol.  to  a  single  or  double 
bond  and  necessarily  in  the  cis  position.  In  hydrogen¬ 
ation  by  nascent  H  and  at  high  temp,  the  thermo¬ 
dynamically  stable  isomerides  (usually  trans  or  meso) 
are  formed  by  addition  of  independent  H  atoms,  which 
is  in  agreement  with  known  data.  The  catalytic 
exchange  reaction  between  H2  and  hydrocarbons  is 
considered  to  proceed  by  a  dissociative  mechanism 
according  to  which  the  hydrocarbons  are  partly  split 
into  H  atoms  and  hvdrocarbon  radicals  on  the  surface 
of  the  catalyst,  affording  an  explanation  for  the 
kinetics  of  the  exchange  reaction  of  various  saturated 


and  unsaturated  hydrocarbons,  catalytic  cis-trans 
conversion,  racemisation,  migration  of  double  bonds, 
disproportionation  of  cyc/ohexanes  and  related  com¬ 
pounds,  and  for  some  polymerisation  reactions. 

F.  R.  G. 

Catalytic  exchange  of  hydrogen  atoms  between 
molecular  deuterium  and  n-hexane  and  cyclo¬ 
hexane.  A.  Farkas  and  L.  Farkas  (Trans.  Faraday 
Soc.,  1939,  35,  917 — 920). — ?i-C6H14  was  equilibrated 
at  75°  with  9S%  D2  giving  a  distribution  ratio  of 
(H/D)hydrogcn  .  (D/H) hexane  =  1’94.  The  half-period  of 
the  exchange  is  recorded  over  the  range  31 — 124°. 
For  the  exchange  between  cyclohexane  and  D2  the 
results  between  15°  and  98°  are  similar.  The  rate  of 
dehydrogenation  of  cycZohexane  to  Cr,He  (cf.  Schultze, 
B.,  1936,  535)  is  too  slow  to  account  for  the  rate  of  the 
exchange.  It  is  suggested  that  the  exchange  of  both 
hydrocarbons  involves  the  dissociation  of  the  hydro¬ 
carbons  into  H  atoms  and  radicals  on  the  surface  of  the 
catalyst.  F.  R.  G. 

Mechanism  of  catalytic  exchange  reactions 
between  deuterium  and  olefines.- — See  A.,  1939, 
II,  465. 

Hydrogenation  of  nickel  carbonyl,  (a)  M.  K. 
Chakravartv.  (b)  E.  E.  Litkenhous  (Ind.  Eng. 
Chem.,  1939,  31,  1059—1060,  1060).— (a)  Results  of 
Litkenhous  and  Mann  (A.,  1937,  I,  521)  obtained 
during  the  hydrogenation  of  CO  in  presence  of  Ni, 
using  Ni(CO)4  and  H2  as  reactants,  lead  to  the  con¬ 
clusion  that  the  main  reactions  occurring  after  complete 
decomp,  of  Ni(CO)4  are  :  CO  +  Ho  C  +  H*0  and 
2CO  +  2H2  C02  +  CH4  and-  not  2C  +  2H20 

GHj  +  C02  as  suggested  by  the  authors. 

(b)  A  reply  to  the  above.  F.  H. 

Determination  of  activity  of  nickel  catalysts. 
A.  Zinoviev  (Maslob.  Shir.  Delo,  1939,  No.  3,  10 — 13). 
— The  velocity  coeff.  k  of  the  reaction  of  hydrogen¬ 
ation  of  unsaturated  acids  is  calc,  from  the  formula 
k  —  [2*303 /(t2  —  £x)]  log  ItJIt where  t2  —  is  a  time 
interval  (<x  <1  hr.,  t2  2 — 2*5  hr.),  and  Itl  and  I(t  are 
the  I  vals.  at  the  beginning  and  end  of  this  interval. 
The  activity  of  Ni  catalysts  is  expressed  as  k2/klf 
where  kx  and  k2  arc  the  vals.  found  for  a  reference 
catalyst  and  for  the  catalyst  under  examination, 
respectively.  R.  T. 

Active  iron  and  copper  compounds  as  inor¬ 
ganic  catalysts  in  reactions  of  peroxidative  oxid¬ 
ation,  in  the  light  of  the  theories  of  oxygen  and 
hydrogen  activation.  A.  Krause  (Rocz.  Chem., 
1939,  19,  481—486). — Activation  of  ortho-ferric  oxide 
by  CuO  in  the  reaction  of  oxidation  of  HC02H  by 
Ho0o  is  represented  by  the  reactions  :  Cu(OH)*,  -f- 
H202->  Cu02^+  2H20;  -Fe(OH)*0*Fe(OH)-  (I)  + 

Cu02^  0<|®;g  (II)  +  Cu(OH)2;  (II)  +  HC02H^ 

(I)  -f-  C02.  The  process  is  thus  one  of  activation 

of  oxygen.  R.  T. 

• 

Dispersion  of  platinum  catalysts.  A.  M. 
Rubinstein  (Compt.  rend.  Acad.  Sci.  U.R.S.S.,  1939, 
23,  57 — 60). — The  structure  of  three  preps,  of  Pt  on 
activated  C  and  one  of  Pt  on  A1203  has  been  studied 
by  X-ray  methods.  The  X-ray  diagram  of  Pt-Al203 
shows  lines  due  to  both  components,  but  that  of  Pt-C 
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shows  lines  due  to  Pt  only.  The  greater  activity  in 
dehydrogenation  and  dehydration  reactions  of  preps, 
obtained  by  thermal  decomp,  of  H2PtCl6  on  C  seems 
to  depend  on  the  slightly  deformed  unit  cell  of  Pt  in 
these  catalysts,  as  the  dispersion  of  all  the  preps,  was 
the  same.  Work  on  the  effect  of  the  degree  of  dis¬ 
persion  on  the  activity  of  Pt  catalysts  is  summarised, 
and  confirms  the  existence  of  an  optimum  degree  of 
dispersion  for  mixed  catalysts.  A.  J.  M. 

Fundamentals  in  the  catalytic  ring  closure  of 
open-chain  hydrocarbons.  H.  S.  Taylor  and  J. 
Txtrke viT ch  (Trans.  Faraday  Soc.,  1939,  35,  921 — 
934). — ?&-C-H16  with  Cr203  gel  at  468°  yields  a  liquid 
product  containing  100%  of  aromatics  which  is 
essentially  PhMe.  The  catalyst  is  poisoned  by  H20 
and  C2H4  and  regenerated  by  02.  Olefines  with  Cr203 
gel  show  initially  a  higher  rate  of  conversion  into 
aromatics  but  there  is  more  rapid  deterioration  of  the 
catalyst  owing  to  side  reactions.  The  ring  closure  of 
hydrocarbons  is  discussed  from  the  thermodynamic 
point  of  view  and  it  is  concluded  that  oxides  are  the 
most  suitable  catalysts  as  they  activate  the  C-H  bond, 
and  that  temp,  should  be  >300°.  F.  R.  G. 

Heavy  metal  sulphides  as  catalysts  for  poly¬ 
merisation  of  olefine  hydrocarbons.  E.  H.  In¬ 
gold  and  A.  Wassermann  (Trans.  Faraday  Soc., 
1939,  35,  1022—1024;  cf.  A.,  193S,  I,  145;  1939,  I, 
269). — The  dimerisation  of  eyefopentadiene  becomes 
heterogeneous  in  presence  of  heavy  metal  sulphides. 
Only  black  sulphides  are  effective.  Results  of  experi¬ 
ments  with  17  olefines  are  tabulated.  The  efficiency 
of  the  catalyst  (CuS)  depends  markedly  on  its  mode  of 
prep,  and  on  admixtures.  A  mechanism  is  suggested. 

F.  L.  U. 

Activation  process  and  nature  of  active  centres 
in  catalysed  electrolytic  hydrogenation.  V.  V. 
Monblanova,  N.  I.  Kobozev,  and  P.  S.  Filippo vitsch 
(J.  Phys.  Chem.  Russ.,  1939,  13,  326 — 340). — 
The  effect  of  catalyst  poisons  present  in  the  solution 
and  on  the  electrode  on  the  cathodic  reduction  of 
dissolved  CHPh!CH*C02H  at  20°  has  been  studied. 
Hg  and  As  retard  hydrogenation  on  electrodes  with  a 
high  H  overvoltage  (Sn,  Pb,  and  Hg),  but  they  activate 
electrodes  with  a  low  overvoltage  (Pt  and  Fe)  by  an 
amount  which  passes  through  a  max.  with  increasing 
concn.  of  poison.  These  results  accord  with  the 
theory  that  H  overvoltage  rises  as  the  energy  of 
linking  of  H  atoms  to  the  electrode  falls,  and  that  the 
activating  action  of  poisons  is  due  to  depression  of  the 
activation  barrier.  Temp,  coeff.  measurements  show 
that  the  more  the  cathode  surface  is  poisoned,  the 
lower  is  the  energy  of  activation  of  the  reaction.  The 
active  centres  seem  to  be  points  of  depressed  adsorp¬ 
tion  potential  for  H  and  contain,  in  Pt  and  Fe,  on  the 
average,  2  atoms.  Both  bright  and  platinised  Pt  after 
being  covered  with  the  same  electro-deposited  film  of 
Hg  are  equally  active,  showing  that  despite  the  large 
difference  between  the  surface  areas  there  is  no 
difference  in  u  polarisation  5 J  surface.  This  observa¬ 
tion  throws  doubt  on  the  experimental  basis  of  the 
electrostatic  theory  of  overvoltage.  R.  C. 

Catalytic  hydrogenation  of  phenolic  oil  in 
low-temperature  tar.— See  B.,  1939,  903. 


Production  of  ethane ,  quinhydrone ,  and 
potassium  cupric  cyanide  by  a.c.  electrolysis. 
J.  W.  Shipley  and  M.  T.  Rogers  (Canad.  J.  Res., 
1939,  B,  17,  167 — 177). — The  electrolytic  production 
of  C2H6  from  KOAc,  of  benzoquinone  (I)  from  quinol, 
and  of  K3Cu(CN)4  from  Cu  electrodes  in  KCN,  by 
means  of  a.c.,  and  the  dependence  of  the  yield  on  the 
conditions,  have  been  studied.  A  good  yield  of  (I)  is 
obtained  at  moderately  high  c.d.  F.  J.  G. 

Electrolysis  of  sodium  sulphate  solution. — See 
B.,  1939,  957. 

Anodic  oxidation  of  aluminium. — See  B.,  1939, 
919. 

Mechanism  of  photochemical  production  of 
hydrogen  peroxide.  K.  Yamafugi,  N.  Nishioeda, 
and  H.  Imagawa  (Biochem.  Z.,  1939,  301,  404 — 417 ; 
cf.  A.,  1939,  III,  622 ;  Baur  and  Neuweiler,  A.,  1928, 
30). — Evidence  is  adduced  to  support  the  view  that 
the  mechanism  is  expressed  by  the  equations : 
2H20  ->  H202  +  2H,  2H  +  02  =  H202,  and  AH2  + 
02  H202  +  A  (A  =  an  oxidisable  substance)  and 

experiments  in  which  ZnO,  eosin,  glucose,  hannato- 
porphvrin,  chlorophyll,  and  other  substances  are  used 
as  sensitisers  are  described.  W.  McC. 

Colour  change  in  barytes  under  the  action  of 
Y-rays.  M.  Kolaczkowska  (Arch.  Min.  Soc.  Sci. 
Varsovie,  1936,  12,  181—186;  Chem.  Zentr.,  1937,  i, 
1376). — Colourless  Pribram  barytes  becomes  blue  on 
exposure  to  X-rays,  and  emits  secondary  radiation. 
Sunlight  destroys  the  colour  in  15 — 20  min.  The 
coloration  is  due  to  intra-at.  processes.  A.  J.  E.  W. 

Electrolytic  development  of  the  latent  image. 
R.  S.  Morse  (J.  Franklin  Inst.,  1939,  228,  169 — 175). 
- — If  photographic  material  of  the  Ag  halide  type  is 
exposed  and  bathed  in  aq.  NH3  or  in  aq.  NH3  contain¬ 
ing  a  trace  of  a  suitable  metallic  salt  and  then  placed 
in  intimate  contact  with  a  clean  Cu  plate  a  visible 
image  is  produced.  Addition  of  the  salt  to  the  aq. 
NH3  diminishes  fogging.  The  images  produced  are 
similar  to  those  produced  by  chemical  development 
and  are  obtained  by  pre-  and  post- fixation  treatment. 
The  grain  structure  has  been  examined  at  various 
depths  throughout  the  emulsion  and  the  reaction  is 
not  of  the  surface  type.  The  image  is  essentially  Ag. 
A  theoretical  explanation  is  advanced.  W.  R.  A. 

Action  of  ultra-violet  rays  on  glyceryl  nitrate. 
T.  Urbanski,  W.  Malendowicz,  and  K.  Dybowicz 
(Compt.  rend.,  1939,  209,  103 — 105;  cf.  B.,  1939, 
782). — measurements  show  that  glyceryl  nitrate  (I) 
undergoes  slow  spontaneous  decomp,  for  some  hr. 
after  exposure  to  ultra-violet  light,  the  ultimate  degree 
of  decomp,  increasing  with  the  light  intensity.  The 
irradiated  (I)  explodes  after  a  shorter  period  on 
heating,  and  gives  a  shorter  Taliani-Goujon  test  than 
ordinary  (I).  Similar  effects  are  observed  with 
erythritol  and  mannitol  nitrates.  A.  J.  E.  W. 

Anaerobic  photochemical  reduction  of  redox 
dyes  by  pyruvic  acid,  lactoflavin,  and  quinine. 
W.  Seitz  (Z.  Vitaminforsch.,  1939,  9,  32 — 3S). — 
Photochemical  degradation  of  AcC02H  (I)  occurs  in 
presence  or  absence  of  02.  (I)  and,  to  a  >  stoicheio- 

metric  extent,  lactoflavin  (II)  photochemically  reduce 
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Capri-blue.  Reduction  of  the  dye  by  (I)  is  accelerated 
catalytically  by  (II)  ( e.g .,  30-fold  by  0-5  gg.).  Quinine 
sensitises  only  (Il)-acceptor  systems.  All  the  above 
reactions  are  inhibited  by  pyramidone.  F.  O.  H. 

Influence  of  irradiation  with  radon  on  dif¬ 
ferent  types  of  glass.  J.  Wiesthal  (Sitzungsber. 
Akad.  Wiss.  Wien,  1936,  Ila,  145,  239—260;  Chem. 
Zentr.,  1937,  i,  1369). — The  solubility  of  seven  glasses 
in  H20  at  90°  is  increased  by  irradiation  with  a-  and 
y- rays  from  Rn,  although  the  effect  is  not  cc  the 
quantity  of  Rn;  the  solutions  contain  Si,  B,  Al,  Na, 
Ca,  Ba,  Mg,  and  K.  Various  related  effects  are  detailed. 
Irradiation  causes  attack  of  the  glass  structure,  which 
is  particularly  marked  with  glasses  containing  A1203. 
The  solubility  of  unirradiated  glasses  increases  with 
the  alkali  content,  although  Si02,  A1203,  and  B203  are 
dissolved  at  the  beginning  of  the  H20  treatment. 

A.  J.  E.  W. 

Mechanism  of  Wagner-Meerwein  rearrange¬ 
ment.  Exchange  of  deuterium  between  cam- 
phene  hydrochloride  and  hydrogen  chloride. — 
See  A.,  1939,  II,  434. 

Crystallisation  of  vitreous  sodium  and  calcium 
metaphosphates.  R.  Paris  and  A.  Boull£ 
(Compt.  rend.,  1939,  209,  223 — 225). — The  trans¬ 
formation  points  of  NaP03  and  Ca(P03)2  are  shown 
by  thermal  analysis  to  be  280°  and  520°,  respectively, 
coinciding  closely  with  the  softening  temp.  (295°, 
530°).  Crystallisation  (vrhich  is  accompanied  by 
marked  heat  absorption)  commences  at  approx,  the 
same  temp.  (315°.  560°),  at  -which  it  is  very  slowr ;  the 
max.  rate  is  reached  at  440°  or  760°.  Ca(P03)2  can 
be  heated  rapidly  to  —580°  without  crystallisation, 
and  show's  the  reversibility  of  the  thermal  anomaly  at 
the  transformation  temp.  A.  J.  E.  W. 

Exchange  of  sodium  and  calcium  ions  on 
glauconite.  P.  M.  Tschulkov  (J.  Gen.  Chem. 
Russ.,  1939,  9,  571 — 574). — The  expression  Yya/YCa*= 
Q-273Cxn/CcJ  (Y  and  C  are  g.-mol.  of  Na  or  Ca  per  kg. 
of  glauconite  or  H20,  respectively)  is  derived  and 
verified.  R.  T. 

Reactions  of  olefines  with  solid  cuprous 
halides.  E.  R.  Gilliland,  J.  E.  Seebold,  J.  R. 
FitzHugh,  and  P.  S.  Morgan  (J.  Amer.  Chem.  Soc., 
1939,  61, 1960 — -1962), — At  low  temp.  C2H4,  C3Hg,  and 
lso-C4Hs  react  with  Cu2Cl2  and  give  practically 
identical  equilibrium  pressure  curves.  C2H4  reacts 
with  Cu2Br2.  The  compounds  formed  are  Cu2X2,C,tH2„. 
Dissociation  pressure  curves  have  been  obtained. 
No  reaction  takes  place  at  temp.  >  those  correspond¬ 
ing  with  the  intersection  of  the  dissociation  curve  and 
the  v.p.  curve  of  the  olefine.  Heats  of  reaction  varied 
from  11,000  g.-cal.  per  mol.  at  low  temp,  to  7000  at 
high  temp.  •  Olefines  may  be  recovered  from  liquid  or 
gaseous  mixtures  by  Cu1  halides  and  a  method  of 
calculating  the  theoretical  max.  recovery  is  outlined. 

.  *  W.  R.  A. 

Basic  phosphates  of  beryllium  and  zinc.  A.  A. 
Sanfourche  (Compt.  rend.,  1939,  209,  107—109). — 
No  Be  or  Zn  hydroxyapatites  are  obtainable  by  the 
methods  applied  with  Mg  salts  (A.,  1939, 1,  210)w  The 
action  of  Na3P04  on  aq.  Be(N03)2  containing  dissolved 
Be(OH)2  yields  mixtures  of  hydrated  Be(OH)2  and 
Be3(P04)2.  Treatment  of  Be3(P04)2,5‘75H20  with 


successive  quantities  of  boiling  O-Ix-NaOH  until 
alkaline  (phenolphthalein)  (cf.  Klement,  A.,  1938,  I, 
320)  gives  a  double  salt ,  Be3(P04)2,2Na0H,2-5H20, 
which  loses  all  its  H20  at  <500°.  The  corresponding 
reactions  with  Zn  salts  yield  mixtures,  the  product 
from  Zn3(P04)2  and  NaOH  containing  a  tetrabasic 
Zn  Na  orthophosphate.  A.  J.  E.  W. 

Perchlorates.  V.  Ammoniates  of  alkaline- 
earth  perchlorates.  C.  Smeets  (Natuurwetcnsch. 
Tijds.,  1939,  21,  149 — 158). — Alkaline-earth  per¬ 
chlorates  react  with  gaseous  NH3  to  form  the  following 
ammines  (heats  of  formation,  vliere  determined,  are 
given  in  parentheses)  :  Mg(C104)2,2NH3 ; 

Mg(C104)2,6NH3  (99,100);  Ca(C104)„2NH3; 

Ca(C104)2,3NH3 ;  Ca(C104)„,6NH3  (72,600); 

Sr(C104)o,2NH3 ;  Sr(C104)2;6NH3  (64,900); 

Sr(C104)2/7NH3  (74,200);  Sr(C104)2,10NH3 ; 
Sr(C104)2,12NH3;  Ba(C104)2,2NH3 ;  Ba(C104)„,5NH3 ; 
Ba(C104)2,6NH3  (54,300  cal.);  Ba(C104)2,9NH3.  The 
heat  of  formation  of  these  complex  amines  is  the 
smaller  the  greater  is  the  size  of  the  cation.  S.  C. 

Reactions  [taking  place]  on  carbon.  V. 
SmvoNEN  (Suomen  Kem.,  1939,  12,  B,  15). — The 
primary  reaction  in  the  oxidation  of  graphite  by 
N20  is  :  C„  +  1  -r  N20 ->  C„  +  10  -f  N2,  followed  by  : 
C„  +  40  ->  Cn  +  CO.  CO  is  preferentially  adsorbed 
and  inhibits  further  reaction  at  lowr  temp.,  but  at 
high  temp.  N20  reacts  with  the  absorbed  CO : 
C„  .  CO  +  N20  ->  C„  +  C02  +  N2,  followed  by  the 
primary  reaction  again.  Between  770°  and  1120°,  at 
pressures  <50  mm.  Hg,  HC02H  decomposes  bi- 
molecularly  on  both  Pt  and  graphite  :  2HC02H  — 
n2  +  CO  +  C02  -f-  H20.  There  was  no  reaction 
between  graphite  and  H2.  M.  H.  M.  A. 

Coloured  Tl111  oxides.  S.  KrzyZanski  (Rocz. 
Chem.,  1939,  19,  419 — 125). — Grey,  yellow,  red, 
purple,  violet,  blue,  and  green  ppts.  of  T1202  are 
obtained  by  adding  LiOH  and  H202  to  aq.  T1N03,  at 
room  temp. ;  the  colour  of  the  ppts.  changes  with  time 
in  a  definite  sequence.  The  colours  are  due  to  inter¬ 
ference  effects  given  by  the  laminar  micro- crystals  of 
T1203.  R.  T. 

Crystalline  lead  orthophosphate.  E.  J.  Roehl 
(J.  Amer.  Chem.  Soc.,  1939,  61,  2249). — When  a  1% 
solution  of  Na2HP04  is  separated  by  a  Cellophane 
membrane  from  a  slightly  acidified  0-2%  solution  of 
Pb(0Ac)2,3H20  amorphous  Pb3(P04)2  forms  imme¬ 
diately,  and  after  about  1  min.  tiny  white  crystals 
separate.  These  crystals  are  uniaxial  hexagonal 
prisms  exhibiting  strong  birefringence  and  an  optically 
negative  character.  W.  R.  A. 


Oxidation  of  phosphorus  at  solid  surfaces. 
T.  A.  Kriukova  (J.  Gen.  Chem.  Russ.,  1939,  9, 
577 — 586). — The  process  of  oxidation  by  atm.  02  or 
ozonised  air  of  yellow  P  finely  distributed  on  Si02 
powder  at  20°  involves  the  stages  P  ->  P40  ->■  P402  -> 
P4Oe  ->  P404q.  The  ratio  of  P40  to  P4O10  in  the  final 
-reaction  product  is  2:3.  The  mechanism  of  the 
reaction  is  discussed.  R.  T. 


Complex  compounds  P(0H)4C104  and 
Se(0H)3C104.  E.  J.  Arlman  (Rec.  trav.  chim., 
1939,  58,  871— 874).— The  compound  H2Se03,HC104, 
or  [Se(0H)3]C104,  is  described.  On  electrolysis  of  its 


532  BRITISH  CHEMICAL  AND  PHYSIOLOGICAL  ABSTRACTS.— A.,  I.  ix 


solution  in  MeN02,  Se  migrates  to  the  cathode.  Vais, 
of  A  for  this  solution,  and  for  that  of  [P(0H)4]C104 
(A.,  1937,  I,  628),  resemble  vals.  for  other  per¬ 
chlorates,  confirming  the  view  that  dissociation  to 
[P(OH)4] or  [Se(OH)3ty  and  C104~  occurs.  F.  J.  G. 

Salts  derived  from  triphosphoric  acid.  P. 
Bonneman  (Compt.  rend.,  1939,  209,  214 — 216). — 
The  following  sparingly  sol.  salts  have  been  prepared 
by  mixing  dil.  solutions  of  Na5P3O10,6H2O  (A.,  1937, 1, 
195)  and  a  salt  of  the  metal,  in  the  proportions  shown 
by  conductometric  titration  to  yield  definite  com¬ 
pounds  :  Zn2NaP3O10,9*5H2O ;  ZwA7a3P30lo,ll*5//20 
(H20  readily  lost  at  80°) ;  5Ca0,3P205; 

C a 2 Va P3 0 ,  n , 4 //2 0 ;  5SrO,3P2Os ;  Sr0N aP3 ; 
5BeO,:il{d°;  Be2NaP3oJ,5H30 ;  “  5/%0>205 ; 

P&A7as(P30lo)2,14#20;  CdNa3P3O10,12H<>O ; 
Cd2NaT\filo%20  ;  MnNa3P3O10,12H2O ; 

5M7iO,3P2Ok  ;  and  CoNa3P3O10,12H2O.  The  exist¬ 
ence  of  CaNa3P3O10  and  SrNa3P3O10  is  indicated  by 
the  titration  curves,  but  these  salts  were  not  isolated. 

A.  J.  E.  W. 

Mechanism  of  the  genesis  of  polymorphous 
forms.  M.  C.  Bloom  (Amer.  Min.,  1939,  24,  283 — 
292), — Solubility  measurements  show  that  valentinite 
(I),  the  high- temp,  form  of  Sb203,  is  not  a  thermo¬ 
dynamically  stable  phase,  except  in  the  sense  that  it 
is  apparently  in  equilibrium  with  the  solution  from 
which  it  is  grown.  Passive  resistance  to  reorganis¬ 
ation  of  the  structure  allows  equilibrium  to  exist  at  a 
higher  free  energy  than  the  min.  for  the  system. 
Sb203  prepared  by  atm.  oxidation  of  Sb  under  H20 
is  in  the  form  of  senarmontite  (II),  but  pptn.  from 
OOIn-HCI,  0-01n-H2S04,  or  0*06n-HC1O4  yields  (I) ; 
from  0-01n-HC104  a  mixture  of  (I)  and  predominating 
(ii)  is  formed.  These  results  are  explained  in  terms 
of  interstitial  accommodation  of  the  foreign  anion  in 
the  Sb203  structure.  Anomalies  connected  with  the 
genesis  of  unstable  polymorphous  forms  are  discussed. 

L.  S.  T. 

Salts  of  thiolbenziminazole.  M.  Kuras  (Chem. 
Obzor,  1939,  14,  49 — 51). — Thiolbenziminazole  (I) 
forms  with  cations  of  the  H2S  group  insol.  compounds 
suitable  for  quant,  analysis.  From  the  corresponding 
mineral  acid  solution  M3Bi,3H2S04  (orange-yellow), 
M3Bi,3HN03  (cinnabar- red),  and  M3Bi,3HCl  (chrome- 
yellow)  are  pptd.  (M  =  C7H5N2S).  From  ammoniacal 
solution,  Pb1  salts  give  quantitatively  a  white  basic 
ppt.,  MPbOH ;  Cd1  salts  a  white  microcrvst.  ppt. 
of  MCd(OH),NH3>  and  Cu1  salts  a  dark  grey-blue 
ppt.  of  basic  salt  MCu(OH).  Cu1  salts  in  EtOH 
solution  give  a  yellow-ochre  Cu1  salt  whilst  an  excess 
of  (I)  gives  complex  violet  salts  sol.  in  EtOH  as  a 
red  solution.  F.  R. 

Synthesis  and  analysis  of  vanadium  sulphides. 
J.  I.  Gerasimov  and  I.  K.  Tschunichina  (J.  Gen. 
Chem.  Russ.,  1939,  9,  481 — 483). — V2S2  is  obtained 
from  V205  and  S  at  400°  in  a  C02  atm.,  or  by  passing 
H2S  over  V205  at  400 — 550° ;  V2S3  by  passing  CS2 
vapour  over  V205  at  700°,  and  V2S5  from  V2S3  and  S 
at  400°.  The  sulphides  are  analysed  by  Lunge's 
method.  R.  T. 

Radioactive  sulphur  for  biochemical  experi¬ 
ments.  J.  L.  Tuck  (J.C.S.,  1939,  1292 — 1294).— 
Radioactive  35S  in  the  form  of  aq.  H2S  shows  no 


exchange  reaction  with  cysteine  hydrochloride, 
SH*CH2*C02H,  allylthiocarbamide,  or  CS(NH2)2. 
CS(NH2)2  also  shows  no  exchange  with  radioactive  S 
in  aq.  NaSH  alone  or  in  presence  of  Cu**,  Fe**,  and 
Mn**  which  often  catalyse  reactions  of  org.  thio- 
compounds.  It  is  concluded  that  the  thiol  group  in 
cysteine  and  allied  compounds  is  firmly  bound  and 
that  radioactive  S  can  be  used  as  indicator  in  such 
compounds.  It  is  also  inferred  that  the  nitroprusside 
reaction  with  *SH  is  non -ionic.  J.  W.  S. 

New  class  of  ammines.  Complex  thiomolyb- 
dates  and  thio tungstates.  G.  Spacu  and  A.  Pop 
(Bull.  Acad.  Sci.  Roumaine,  1939,  21,  188 — 198). — 
The  following  complex  salts  have  been  obtained  by 
double  decomp.:  [MoS4][Ni  en3] ;  [MoS4][Zn  en3] ; 
MoS4  3  Cr  en3]2 ;  [MoS4]3[Co  en3]2 ; 
l\IoS4]JCr(iireaLL,4Ho0 ;  rMoS4]3[Cr(antipyrine)fi]0 ; 
;WS4][Nien3];  [WS4][Zn  en3] ;  [WS4]3[Cr  en3]2 ; 
’WS4]3[C0  en3]2 ;  [WS4]3[Cr(urea)6]2,4H20 ; 
’WS4]3[Cr(antipyrine)6]2.  F.  J.  G. 

Sulpho-ceruleomolybdic  acid  and  its  salts. 
V.  Auger  and  (Mlle.)  N.  Ivanoff  (Compt.  rend., 
1939,  209,  216 — 218). — Solutions  containing  sulpho- 
ceruleomolybdic  acid,  H5(MoO,Mo208)S04,?iH20  (I), 
are  obtained  by  hydrolysis  of  the  blue- violet  H2S04 
solution  containing  the  calc,  proportions  of  Mo03  and 
Mov  (details  given),  by  reduction  of  a  H2S04  solution 
of  Mo03  with  S02,  or  more  conveniently  by  hydro¬ 
lysis  of  the  tetra-acetate  (A.,  1936,  691)  with  boiling 
HoO.  Impure  cryst.  (I)  (?t  ~12)  is  obtained  by 
evaporation  of  the  BuOH  extract  of  the  acid  aq. 
solution.  (I)  is  very  sol.  in  H20,  and  is  rapidly 
oxidised  in  air.  Aq.  alkalis  (or  NaOAc  etc.)  remove 
all  the  (I)  from  its  BuOH  solutions,  but  none  is 
extracted  by  aq.  acids.  Addition  of  NH4C1  to  aq.  (I) 
affords  a  bluish-black  (NHi)zH2  salt ;  excess  of  aq. 
NH3  in  presence  of  NH4C1  ppts.  a  bright  blue-green 
(iV//4)5  salt.  Similar  K  salts  exist,  but  have  not 
been  isolated.  A.  J.  E.  W. 

Chemical  methods  of  concentrating  radio¬ 
active  halogens.  C.  S.  Lu  and  S.  Sugden  (J.C.S., 
1939,  1273— 1279).— After  C2H4Br2,  PhCl,  PhBr,  Phi, 
BuaBr,  BuaI,  or  CC14  has  been  irradiated  with  neutrons 
from  RaS04  and  Be  a  large  proportion  of  the  radio¬ 
active  halogen  formed  can  be  extracted  with  H20, 
aq.  solutions,  or  finely  divided  metals.  The  fraction 
of  the  activity  extracted  by  aq,  solutions  is  increased 
by  the  addition  of  NH2Ph  (4%)  or  other  org.  base 
before  irradiation.  Radioactive  I  is  separated  mainly 
as  the  element,  but  Cl  and  Br  are  extracted  prin¬ 
cipally  as  ions.  The  presence  of  free  halogen  increases 
the  amount  of  radioactive  isotope  obtained  from 
aliphatic  halides,  but  not  that  from  aromatic  halides. 
A  method  permitting  extraction  of  radioactive  Br 
from  C2H4Br2  with  a  concn.  factor  of  31,000  is 
described.  J.  W.  S. 

Chemistry  of  manganese  salt  melts.  I.  Re¬ 
action  of  manganese  chloride  with  chlorides  of 
univalent  metals.  E.  R.  Natzvlischvili  and  A.  G. 
Bergman  (J.  Gen.  Chem.  Russ.,  1939,  9,  642 — 646). — 
A  1  :  1  comjwund ,  m.p.  497°,  is  formed  in  the  system 
MnCL-TICl,  and  1  :  1  and  1  :  2  comftounds ,  m.p.  552° 
and  466°,  respectively,  in  the  svstem  MnCl2~RbCl. 

R.  T. 
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Hydrates  of  manganous  sulphate.  J.  Perreu 
(Compt.  rend.,  1939,  209,  167 — 169). — MnS04,4H20 
gives  the  anhyd.  salt  on  heating  to  const.  \vt.  at  280° ; 
the  monohydrate  is  obtained  at  110°,  or  at  room 
temp,  over  H2S04  in  a  vac.  Tensimetric  measure¬ 
ments  during  isothermal  dehydration  (22° ;  P205,  in 
vac.)  confirm  the  existence  of  the  monohydrate,  but 
there  is  no  evidence  of  definite  hydrates  with  2  or 
3H20  (cf.  de  Forcrand,  A.,  1914,  ii,  658,  659).  Pro¬ 
ducts  of  this  composition  prepared  by  controlled 
dehydration  are  shown  by  X-ray  analysis  to  be 
mixtures.  A.  J.  E.  W. 

Relative  dissymmetric  synthesis  and  rotation 
dispersion  in  cobaltic  complexes  of  the  a-amino- 
acids.  I.  Lifschitz  (Rec.  fcrav.  chim.,  1939,  58, 
785 — 799;  cf.  A.,  1939,  I,  212). — The  prep,  of  the 
following  compounds  is  described  (A  =  (/-alanine, 
B —  l-  leucine):  [Co  en2A](N03)2,l-5  and  3  H20; 
d-  and  Z-[Co  en2A](e/-C10H15O4BrS)2,H2O  ; 

'Co  en2J5]Cl2 ;  [Co  en2R]I2,H20 ;  d -  and  l- 

’Co  en2^]((/-C4H406),3H20.  F.  J.  G. 

Cobaltammine  salts  of  12-molybdophosphoric 
acid.  H.  A.  Horan  (J.  Amer.  Chem.  Soc.,  1939,  61, 
2022 — 2025). — The  compositions  of  the  pentammino- 
and  hexammino-cobaltic  salts  of  12-molybdophos¬ 
phoric  acid  are  [Co(NH3)5H2O]PMoL2O40,4H2O  and 
[Co(NH3)6]PMo,2O40,3H2O  (I).  In  both  types  the 
H20  of  crystallisation  is  principally  lattice  H20. 
Owing  to  the  intermediate  reaction  [Co(NH3)5N]  •’  + 
H20->[Co(NH3)5(H20)r*  +  X  (X  =  C1,  NO)  the 
same  pentamminc  product  is  always  obtained.  The 
use  of  (I)  as  a  reagent  for  the  determination  of  P04'" 
is  recommended.  W.  R.  A. 

Complex  compounds  of  platinum  and  buta¬ 
diene  (divinyl).  A.  German  (Compt.  rend.  Acad. 
Sci.  U.R.S.S.,  1939,  23,  532 — 536). — The  prep,  and 
properties  of  the  following  butadienoplatinous  com - 
pounds  are  described:  <NH4)2[C4H6(PtCl3)2] ; 

[Pt(NH3)4][C4H6(PtCl3)2] ;  C4H6(PtCl2,NH3)2  :  trans - 
trails-,  n  1-77 — 1-78,  decomp.  185—188°;  cis-cis-, 
decomp.  202 — 204°;  C4H6(PtCl2,C5H5N)2  :  trans - 
trans-,  m.p.  138 — 140°;  PtCl2,C4H6,C5H5N  :  cis -, 
m.p.  155 — 158°  (decomp.);  trans-,  m.p.  125 — 130°; 
PtCl2,C4H6,NH3  :  trans-,  m.p.  172 — 174°  (decomp.). 
Each  double  bond  of  the  butadiene  mol.  has  a  high 
Zrans-activity ;  either  one  or  both  may  form  co¬ 
ordinate  links.  L.  J.  J. 

Mixed  platinum  hydroxylamine  tetrammines. 
V.  I.  Goremikln  and  K.  A.  Gladishevskaja  (Compt. 
rend.  Acad.  Sci.  U.R.S.S.,  1939,  23,  544—547).— 
The  prep,  of  the  following  kydroxylamino-ammino- 
platinous  compounds  is  described  : 

Zrans-PtCL>,2NH2OH,NH3,C5H5N ; 
trans- PtCl2,NH2OH,2NH3,C5H5N ; 
[Pt(NH2OH)2,NH3,C5H5N]PtCl4 ; 

[PtNH2OH(NH3)2,C5H5N]PtCl4 ;  , 

PtNH2OH,NH3(C5H5N)2JPtCl4 ; 

[Pt(NH2OH)2NH3,C5H5N]PdCl4 ; 

[PtNH2OH(NH3)2,  C5H5N]PdCl4 ; 
[PtNH2OH,NH3,(C5H5N)2]PdCl4.  L.  J.  J. 

Physical  phenomena  of  the  arc  discharge  and 
their  importance  in  sp ectro-analy tical  methods 
<of  investigation.  W.  Rollwagen  (Spectrochim. 


Acta,  1939,  1,  66 — 81). — The  physical  processes  in 
the  arc  discharge  and  the  contributions  of  the  cathode 
region  and  of  the  column  to  the  radiation  emitted  are 
discussed.  In  the  column  there  is  practically  a 
thermal  equilibrium,  the  temp,  being  dependent  on 
the  ease  of  ionisation  of  the  carrier  vapour.  This  is 
illustrated  by  variations  in  the  intensities  of  the  Ca 
and  Sr  lines  in  different  carrier  vapours.  The  effects 
of  the  experimental  conditions  on  the  arc  spectra  are 
also  discussed.  Preliminary  investigations  are  also 
described  which  indicate  that  T1  can  be  determined 
by  using  an  interrupted  arc  discharge  between  C 
electrodes  impregnated  with  Na  salts,  In  being  used 
as  comparison  element.  J.  W.  S. 

Electro-titrations  :  review  of  recent  trends. 
N.  H.  Furman  (Trans.  Electrochem.  Soc.,  1939,  76, 
Preprint,  237 — 251). 

Volumetric  analysis.  Cause  of  error  often 
overlooked.  Liquids  should  not  be  measured 
by  volume.  R.  Meurice  (Ann.  Chim.  Analyt., 
1939,  [iii],  21,  202 — 203). — Climatic  variations  in 
temp,  such  as  may  occur  overnight  may  lead  to 
surprisingly  large  changes  in  the  vols.  of  liquids,  with 
consequent  errors  in  determinations.  Anah-ses  etc. 
by  titration  should  therefore  be  carried  out  on  weighed 
portions  and  the  amount  of  liquid  added  should  be 
found  by  weighing.  Full  manipulative  details  are 
given.  The  results  are  comparable  with,  or  better 
than,  those  obtained  by  use  of  the  micro-burette. 
Evaporation  of  aq.  solutions  during  titration  is 
negligible.  T.  H.  G. 

Use  of  the  antimony  electrode  for  determining 
hydrogen-ion  concentration.  R.  Spychalski 
(Rocz.  Chem.,  1939,  19,  441 — 462). — Accurate  and 
reproducible  results  are  given  by  Sb  electrodes  in 
stirred  systems,  with  exclusion  of  C02,  wrhen  a  const, 
relation  between  the  surface  of  the  electrode  and  the 
vol.  of  the  solution  is  maintained.  The  temp,  coeff.— 
pn  curve  is  given.  Salts  (NaCl,  NaN03,  Na2S04, 
KN03)  considerably  modify  the  potential  given  by 
Sb  electrodes,  to  a  greater  extent  than  for  H  elec¬ 
trodes.  Gelatin  and  agar  (3%)  do  not  affect  the 
results.  Under  conditions  favourable  for  oxide 
formation  the  Sb  electrode  behaves  as  an  irreversible 
electrode  of  the  2nd  order,  whilst  under  reducing 
conditions  it  behaves  similarly  to  a  Pt  electrode. 

R.  T. 

s-Diphenylguanidine  as  an  acidimetric  stand¬ 
ard.  J.  W.  Young  (Canad.  J.  Res.,  1939,  17,  B, 
192 — 197). — Three  methods  of  preparing  borax  con¬ 
taining  exactly  10H2O  have  been  compared.  The 
H20  content  is  always  slightly  low,  and  the  material 
is  not  stable  on  keeping.  NaHC03  can  be  kept  for 
long  periods  without  change.  .s-Diphenylguanidine 
is  a  satisfactory  standard;  it  has  1*19. 

F.  J.  G. 

Concentration  cell  in  quantitative  analysis. 
II.  Determination  of  fluoride.  G.  W.  Low,  jun., 
and  E.  H.  Pryde  (J.  Amer.  Chem.  Soc.,  1939,  61, 
2237 — 2246). — The  technique  involved  in  the  deter¬ 
mination  of  Cl'  by  means  of  a  simple  concn.  cell 
(cf.  A.,  1935,  1336)  has  been  applied  to  the  rapid  and 
accurate  determination  of  F'  ions.  The  effect  of 
other  ions  has  been  completely  eliminated.  The 
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method  lias  been  applied  to  the  determination  of  E' 
in  H20  and  phosphate  rock.  W.  R.  A. 

Detection  of  fluorine  in  minerals.  E.  C.  Eoley 
and  P.  W.  West  (Amer.  Min.,  1939,  24,  398—399).— 
The  fading  of  the  Zr-alizarin  lake  is  utilised  after 
fusion  of  the  sample  with  Na2C03  in  a  Pt  loop, 
dissolution  in  1  : 1  HC1,  and  dilution  with  H20. 
Large  amounts  of  S04",  As04"',  and  S' '  interfere, 
and  in  presence  of  P04  the  fused  mass  must  be 
dissolved  in  1  :  1  H2S04  and  any  E  removed  by 
distillation.  L.  S.  T. 

Determination  of  fluorine  in  wine, — See  B., 
1939,  983. 

Determination  of  oxygen  in  metals. — See  B., 
1939,  952. 

Rapid  determination  of  sulphuric  and  hydro¬ 
chloric  acids  in  presence  of  each  other  by  means 
oi  conductometric  neutralisation  analysis.  K. 
Sandera  and  E.  Sommer  (Z.  anal.  Chein.,  1939,  117, 
265— 2G8). — The  mixture  of  HC1  and  H2S04  is  diluted 
to  0-05 — 0*25n.  and  10  c.c.  of  this  solution  are  tit¬ 
rated  (phenolphthalein)  with  0*lN-Ba(OH)2,  giving 
the  total  acidity.  The  titrated  solution  is  diluted 
accurately  to  100  c.c.  and  its  conductivity  is  deter¬ 
mined  without  previous  filtration.  Reference  to  a 
graph  or  to  the  table  reproduced  gives  the  [HC1]. 

L.  S.  T. 

Determination  of  sulphur  in  titaniferous  coal 
ash.  Precipitation  of  barium  sulphate  in  pres¬ 
ence  of  titanium  salts. — See  B.,  1939,  900. 

Determination  of  sulphur  in  ferro-phosphorus. 
—See  B.,  1939,  944. 

Determination  of  volatile  sulphur  compounds 
in  foods.— See  B.,  1939,  988. 

[Determination  of]  selenium.  R.  A.  Osborn 
(J.  Assoc.  Off.  Agric.  Chem.,  1939,  22,  346—349). — 
On  the  basis  of  satisfactory  collaborative  analyses  it 
is  recommended  that  the  simplified  procedure  de¬ 
scribed  previously  be  tentatively  adopted  (cf.  A., 
1938,  I,  471).  *  *  E.  C.  S. 

Conductometric  analysis  of  sodium  selenite 
and  mercurous  nitrate.  JY  Kamecki  (Rocz. 
Chem.,  1939,  19,  433 — 140). — Good  results  are 
obtained  in  the  electro-titration  of  Na2Se03  with 
HgN03;  the  reverse  titration  is  best  effected  in 
presence  of  HN03.  R.  T. 

Kjeldahlisation  in  laboratories  not  equipped 
with  well  ventilated  fume  cupboards.  A.  Ernest 
(Chem.  Listy,  1939,  33,  225 — 226). — The  fumes  are 
aspirated  through  aq.  NaOH.  R.  T. 

Determination  of  nitrogen  in  stainless  steels. 
—See  B.,  1939,  945. 

Ferro-molybdate  reagent  for  the  detection  of 
small  quantities  of  phosphoric  acid,  silicic  acid, 
arsenic  acid,  and  arsenious  acid.  J.  H.  van  der 
Meulen  (Rec.  trav.  chim.,  1939,  53,  S41 — S46). — 
Under  suitable  conditions  of  concn.  andpH}  a  solution 
of  FeS04  and  Na2Mo04  in  dil.  H2S04  remains  colour¬ 
less,  but  is  coloured  blue  by  traces  of  H3P04,  H2Si03, 
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H3As04,  or  H3As03.  No  reaction  is  given  with 
H4P207.  The  presence  of  E'  is  advantageous. 

E.  J.  G. 

Determination  of  phosphate  by  photo-electric 
colorimetry.  G.  R.  Smith,  W.  J.  Dyer,  C.  L. 
Wrenshael,  and  W.  A.  De  Long  (Canad.  J.  Res., 
1939,  17,  B,  178—191;  cf.  A.,  1938,  I,  369).— The 
effects  of  the  concn.  of  Sn’*  and  Sn‘*‘*,  of  other  salts, 
of  Ee*'#,  and  of  temp,  on  the  reaction  have  been 
studied.  The  SnCl2  solution  must  be  protected 
against  oxidation.  The  interference  by  Ee‘*’  can  be 
reduced  by  dilution  of  the  solution  and  by  the  use 
of  a  larger  concn.  of  Sn’\  E.  J.  G. 

Application  of  salts  of  complex  cations  to  the 
microscopic  detection  of  anions,  VIII.  1  :  2- 
Chloroaquotetramminocobaltic  chloride.  L.  K. 
Yanowski  and  W.  A.  Hynes  (Mikrochem.,  1939, 
27,  161 — 164). — The  reagent  has  been  prepared  by  a 
modification  of  Werner’s  method  (A.,  1908,  ii,  42). 
Crvst.  products  are  obtained  with  HP04"  and  P207"" 
ions,  the  min.  amounts  detactable  by  the  method 
being  67  and  200  gg.,  respectively.  With  HP04" 
the  form  of  the  product  depends  to  some  extent  on 
the  pu  of  the  solution.  Other  ions  which  give 
turbidities  with  the  reagent  are  listed.  J.  W.  S. 

Spectrophotometric  determination  of  phos¬ 
phoric  acid  by  means  of  the  cceruleo-molybdic 
reaction. — See  A.,  1939,  III,  886. 

Rapid  "volumetric  micro-method  for  deter¬ 
mining  arsenic.  C.  C.  Cassil  and  H.  J.  Wichmann 
(J.  Assoc.  Off.  Agric.  Chem.,  1939,  22,  436 — 145). — 
The  method,  which  is  suitable  for  apple  strip  solutions, 
or  for  material  submitted  to  wet  digestion,  is  described 
in  greater  detail  than  in  the  previous  account  (cf. 

A. ,  1938,  I,  471).  With  5 — 500  jxg.  of  As203  the 
recovery  of  As  is  99*5%,  standard  deviation  0*85%. 
The  determination  requires  <10  min.  E.  C.  S. 

Determination  of  carbon  dioxide  content  of 
ammoniacal  liquors. — See  B.,  1939,  935. 

Colorimetric  determination  of  carbon  disul¬ 
phide  [in  benzoles]. — See  B.,  1939,  903. 

Determination  of  silicon  [in  light  alloys]. — See 

B. ,  1939,  951. 

Microchemical  detection  of  certain  cations 
with  the  aid  of  hexanitrodiphenylamine.  0.  G. 
Scheintzis  (Chimia,  1936,  103 — 111). — 2%  aq. 

NH[CfiH2(N02)3]2  gives  characteristic  micro-cr3*stals 
with  K  (<0*012n.;  NH4  interferes,  but  not  Na,  Li, 
Mg,  Ba,  Sr,  or  Ca,  whilst  Al,  Eem,  Crm,  Ni,  Co,  Bi, 
and  Hg1  give  amorphous  ppts.),  with  Cs  (<0*0005n.), 
with  Rb  (<0*0015n.),  with  Pb11  (<0*0015n.),  and 
with  HgTI  «0*002n.).  R.  T. 

Determination  of  total  and  free  alkali  in 
sodium  stannate  solutions. — See  B.,  1939,  935. 

Drop  tests  for  some  ions.  E.  .  A.  Kocsis 
(Mikrochem.,  1939,  27,  ISO — 184). — In  drop  reactions 
with  neutral  solutions  benzopurpurin  4B  yields  a 
brown  ring  and  red  central  spot  with  Ag*  (<0-03  mg.), 
a  red- violet  spot  with  Hg2‘*  (<0-04  mg.),  a  bluish- 
grey  ring  and  violet-red  inner  spot  with  Hg‘*  (4:0*025 
mg.),  a  bright  brown  ring  and  reddish-yellow  centre 
spot  with  U02‘*  (<0*035  mg.),  and  a  reddish-brown 
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spot  with  A1‘”  (<0*005  mg.).  Bromophenol-blue 
yields  a  sharp  violet-red  ring  and  violet  spot  with 
Pb  (<0-025  mg.),  a  reddish-brown  spot  with  Hg2” 
(<0*015  mg.),  an  ochre-yellow  spot  and  bright  blue 
outer  ring  with  Hg”  (<0-02  mg.),  and  a  red-brown 
ring  with  U02”  (<0*025  mg.).  A1  (<0*001  gg.)  can 
be  detected  by  treating  the  test  solution  with  a  drop 
of  morin  (in  EtOH)  and  irradiating  with  an  ultra¬ 
violet  lamp,  when  a  bright  green  fluorescence  is 
obtained  in  transmitted  light.  J.  W.-S. 

Micro-determination  of  calcium  and  phos¬ 
phate.  R.  S.  Manly  (Mikrochcm.,  1939,  27,  145 — 
153). — Tables  are  given  summarising  methods  for 
determining  > 1  mg.  of  Ca  and  P.  The  wt.  of  con¬ 
stituent  determined,  special  reagents  and  apparatus 
used,  and  the  principles,  use,  accuracy,  and  precision 
of  the  methods  are  summarised.  J.  W.  S. 

Winkler’s  semi-microchemical  analytical 
method  in  technical  analysis.  V.  Majer  and  J. 
Macek  (Chem.  Obzor,  1939,  14,  53 — 55). — Winkler’s 
method  for  the  determination  of  Ca*-,  S04",  Pb”, 
and  P04"'  requires  experience,  and  is  of  use  only  for 
a  series  of  determinations.  F.  R. 

[Determination  of]  zinc.  E.  B.  Holland  and 
W.  S.  Ritchie  (J.  Assoc.  Off.  Agric.  Chem.,  1939, 
22,  333 — 339). — The  dithizone  method  has  been 
modified  in  numerous  details  and  extended  to  permit 
determination  of  Cu  and  Pb.  The  full  procedure  is 
described  and  the  colour  reactions  of  28  metals  with 
dithizone,  NEt2*CS2Na,  and  a  mixture  of  the  two 
reagents,  in  both  0*02n-HC1  and  0*02n-NH3  in  every 
case,  are  tabulated.  E.  C.  S. 

Determination  of  cadmium,  and  its  separation 
from  bismuth,  by  means  of  potassium  iodide 
and  hydrazine  hydrate.  A.  JIlek  and  B.  Kohut 
(Chem.  Listy,  1939,  33,  252— 256).— 10  c.c.  of  10% 
KI  are  added  to  100  c.c.  of  hot  solution,  containing 
>0*2  g.  Cd,  followed  by  10  c.c.  of  10%  N2H4,H20, 
and  the  ppt.  of  CdI2,2N2H4  is  collected,  washed 
(special  solution),  dried  at  110°,  and  weighed.  In 
presence  of  Bi  (  >0*1  g.  each  of  Cd  and  Bi  in  150  c.c.), 
8  c.c.  of  2n-NH4N03  and  40  c.c.  of  neutral  10%  Na 
tartrate  are  added,  followed  by  35  c.c.  of  10%  KI, 
and  30  c.c.  of  10%  N2H4,H20  are  added  gradually 
to  the  hot  solution.  The  ppt.  separating  from  the 
cooled  solution  is  washed  (special  solution),  dried, 
and  weighed.  Bi  is  determined  in  the  filtrate,  by  the 
usual  methods.  R.  T. 

[Polaro graphic]  determination  of  cadmium  in 
blende.— See  B.,  1939,  947. 

Absolute  colorimetric  metal  analysis. — See  B., 
1939,  952. 

Determination  of  small  amounts  of  lead  in 
presence  of  copper,  iron,  and  tin.  J.  P. 
Gochschtein  (Chimia,  1936,  127 — 132). — Pb  is  pptd. 
as  PbCr207,  the  washed  ppt.  is  dissolved  in  cone. 
HC1,  10%  KI  is  added,  and  I  is  titrated  with  0*01n- 
Na2S203.  Fe  interferes,  and  should  be  removed, 
together  with  Cu,  by  pptn.  with  excess  of  KOH. 
The  filtrate  +  washings  are  made  acid  with  AcOH, 
and  Pb  is  determined  by  the  above  method  (12 — 
30  mg.-%).  R.  T. 


(A)  Micro -titration  of  lead.  M.V,  Gaptschenko. 
(B)  Determination  of  lead  in  alloys.  M.  V. 
Gaftschenko  and  O.  G.  Scheintzis  (Chimia,  1936, 
113 — 118,  119 — :125). — (a)  10%  NaHS03  is  added  to 
the  solution  (<0*05  mg.  Pb)  in  a  centrifuge  tube,  and 
the  ppt.  of  PbS03  is  washed  on  the  centrifuge  and  dis¬ 
solved  in  2N-NaOH.  I  in  KI  is  added,  the  solution 
is  made  acid,  and  excess  of  I  is  titrated.  Fc  and  Cu 
do  not  interfere  in  neutral  solutions. 

(b)  The  alloy,  containing  Sn,  Sb,  Pb,  and  Cu,  is 
dissolved  in  HN03,  the  solution  is  filtered,  excess  of 
aq.  NH3  is  added  to  the  filtrate,  the  ppt.  of  Pb(OH)2 
is  dissolved  by  adding  NH4OAc,  and  Pb  is  determined 
by  the  above  method.  R.  T. 

Determination  of  free  lead  oxide  in  red  lead. 

—See  B.,  1939,  966. 

Determination  of  lead  tetraethyl  in  gasoline, 
—See  B.,  1939,  904. 

[Determination  of]  copper.  D.  L.  Drab  kin  (J. 
Assoc.  Off.  Agric.  Chem.,  1939,  22,  320 — 333). — The 
dithizone  method  is  improved  in  respect  of  ashing  of 
the  sample,  the  use  of  a  new  solvent,  viz.,  iso - 
CgHjj'OAc,  and  the  use  of  several  monochromatic 
filters  for  the  photometry  of  the  coloured  solution. 
Procedures  are  given  for  ashing  samples  of  milk, 
elixirs,  and  animal  tissues.  The  absorption  spectra 
of  the  Cu,  Ni,  Co,  and  Bi  dithizone  complexes  and  of 
CuS04,4NH3,H20  are  reproduced.  Three  filters  of 
which  the  max.  transmissions  are  at  640,  535,  and 
480  mu.,  respectively,  are  specified  and  recommended 
for  this  and  other  photometric  determinations.  The 
separation  of  Cu  from  Ni  and  Co  and  the  correction 
for  contamination  with  Bi  are  discussed.  E.  C.  S. 

Thiolbenziminazole  as  an  analytical  reagent. 
M.  Kuras  (Chem.  Obzor,  1939,  14,  51 — 52). — Cu”, 
Cd”,  and  Pb”  may  be  determined  by  pptn.  with 
thiolbenziminazole.  Pb”  and  Cd”  may  be  weighed 
directly  as  the  ppts.  C7H5N2SPbOH  and 
C7H5N2SCdOH,NH3  respectively,  but  the  Cu”  ppt. 
must  be  converted  first  try  ignition  into  CuO. 

F.  R. 

Determination  of  copper  [in  duralumin- type 
alloys]. — See  B.,  1939,  950. 

[Determination  of]  mercury.  W.  O.  Winkler 
(J.  Assoc.  Off.  Agric.  Chem.,  1939,  22,  341—346).— 
Tests  of  various  methods  of  proceeding  after  extraction 
with  dithizone  are  recorded,  none  of  them  leading  to 
final  conclusions,  E.  C.  S. 

Microchemical  detection  of  mercury.  I.  M. 
Korenman  (Chimia,  1936,  133 — 135). — Equal  vols.  of 
saturated  aq.  ZnS04  and  NH4CNS  are  mixed,  H20  is 
added  to  dissolution  of  the  ppt.  of  Zn(CNS)2,  and  0*1 
g.  of  Fe  alum  is  dissolved  in  the  solution.  The  reagent 
gives  characteristic  crystals  of  HgZn(CNS)4  with  Hg1 
or  Hg11  (0*023  gg.),  Cd  (0*25  gg.),  or  Ag  (0*4  (xg.).  Cu, 
Pb,  Ba,  and  Sr  interfere  with  the  reactions,  but  not 
Sb,  Sn,  Bi,  Mn,  Fe,  Co,  or  Ni.  '  R.  T. 

Separation  of  praseodymium  and  terbium 
from  mixtures  of  rare  earths.  G.  Beck  (Angew. 
Chem.,  1939,  52,  536—537). — To  remove  Pr  and  Nd 
the  rare  earth  mixture  is  fused  with  KOH ;  electrolysis 
of  the  product  gives  brown  Pr02  at  the  anode  and 
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metallic  Ncl  at  the  cathode;  decantation  when  the 
reaction  is  complete  leaves  a  residue  of  Pr02,  whilst 
hydrolysis  of  the  KNdO*  melt  yields  Nd(OH)3  which 
is  further  extracted  witli  10%  AcOH.  The  removal 
of  Tb  from  Sm-Gd  fractions  is  also  based  on  fusion 
of  the  material  with  KOH,  but  with  addition  of 
KCIO3;  impure  Tb02  is  pptd.  on  cooling  and  the 
process  is  repeated.  S.  M. 

Determination  of  very  small  amounts  of 
europium  in  samarium.  A.  Gatterer  and  J. 
Jtjnkes  (Spectrochim.  Acta,  1939,  1,  31—46). — The 
SnigOg  (0*05  g.)  is  dissolved  in  HC1  (0*5  c.c.)  and 
examined  spectroscopically  by  a  modified  form  of 
Scheibe  and  Rivas'  method  (A.,  1936,  1084),  a  definite 
vol.  of  the  solution  being  absorbed  on  the  pure  C 
electrodes  after  definite  periods  of  operation  of  the 
arc.  The  intensities  of  the  Eu  4129*73  and  3971*95  A. 
lines  are  compared  with  those  of  the  Sm  4128*10  and 
of  the  2971*35  and  3970*53  A.  lines,  respectively.  The 
[Eu]  is  then  deduced  by  comparison  with  the  results 
of  tests  with  solutions  of  similar  [Sm]  containing 
known  [Eu].  The  same  standard  solutions  can  be 
used  to  determine  approx,  the  [Eu]  in  Gd  by  abs. 
intensity  measurements.  The  method  permits  the 
determination  of  0*01%  of  Eu  in  Sm  with  an  accuracy 
of  ±5%.  .  J.  W.  S. 

Application  of  emission  spectroscopy  to  local 
micro-analysis.  I.  (a)  Apparatus,  (b)  Pre¬ 
liminary  results.  G.  Scheibe  and  J.  Martin 
(Spectrochim.  Acta,  1939,  1,  47 — 65). — An  electric 
discharge  is  produced  between  a  rod  electrode,  con¬ 
tained  in  a  tube  terminating  in  a  capillary  jet,  and  a 
metallic  surface  in  such  a  manner  that  the  excited 
spot  of  the  latter  is  of  diameter  >0*02  mm.  Such  a 
discharge  permits  the  detection  of  local  variations  in 
the  composition  of  the  surface.  By  simultaneous 
movement  of  the  surface  and  of  the  photographic 
plate  a  spectrogram  can  be  obtained  which  indicates 
the  composition  of  an  alloy  at  all  points  along  the 
line  tested.  The  applicability  of  the  method  is  dis¬ 
cussed  with  reference  to  results  obtained  with  A1 
alloys.  J.  W.  S. 

Determination  of  aluminium  in  steel. — See  B., 
1939,  945. 

Potassium  chlorate  with  sodium  hydroxide  as 
a  dry  reagent  for  manganese.  G.  Deniges  (Bull. 
Trav.  Soc.  Pharm.  Bordeaux,  1936,  74,  148 — 152 ; 
Chem.  Zentr.,  1937,  i,  1985).— 0*2— 0*25  g.  of  KC103 
is  treated  with  1 — 2  drops  of  aq.  NaOH,  dried,  and 
fused  until  gas  bubbles  appear.  This  reagent  gives  a 
green  or  blue-green  bead  on  fusion  in  presence  of  Mn ; 
the  bead  gives  a  green  aq.  solution,  which  becomes 
pink  on  addition  of  HN03.  Cu,  Co,  and  Ni  also  give 
green  beads.  A.  J.  E.  W. 

Colorimetric  determination  of  ferrous  and 
ferric  iron  in  presence  of  aluminium,  man¬ 
ganese,  zinc,  mercury,  copper,  phosphoric  acid, 
or  of  organic  substances,  with  special  regard  to 
medicinal  preparations.  E.  Schulek  and  I. 
Floderer  (Z.  anal.  Chem.,  1939,  117,  176 — 195). — 
The  application  of  the  2  : 2/-dipyridyl  (I)  method  to 
the  determination  of  Fe  in  presence  of  certain  metals, 
org.  substances,  and  in  Fe- containing  medicines  has 


been  investigated,  using  the  Pulfrich  photometer. 
Extinction  data  show  that  with  a  suitable  light  filter 
(S50)  and  conditions  the  colour  of  Fe"  with  (I)  obeys 
Beer's  law,  and  that  a  tenfold  excess  of  Al,  Mn,  Zn, 
Hg,  Cu  (in  presence  of  KCN),  and  Fe’"  (in  presence 
of  H3P04)  does  not  interfere  with  the  determination 
of  50  and  100  jxg.  of  Fe"  per  100  c.c.  by  this  method. 
Fe’"  can  be  determined  as  the  Fe’’-(I)  complex  after 
reduction  to  Fe"  with  a  slight  excess  of  H2S03  by 
warming  in  slightly  acid  solution.  In  presence  of 
H3P04  reduction  is  incomplete  under  these  conditions, 
but  can  be  made  complete  by  adding  (I)  during 
reduction,  buffering  with  NH4OAc,  and  keeping  for 
<24  hr.  With  >  a  1000-fold  excess  of  H3P04  only 
50  {xg.  of  Fe  can  be  reduced  completely.  Details  for 
the  determination  of  Fe",  and  of  Fe'"  in  presence  and 
absence  of  H3P04,  are  given.  Amounts  of  Cu  >  a 
10-fold  excess  must  be  removed  as  CuCNS.  H3P04 
is  an  efficient  stabiliser  in  the  determination  of  Fe" 
in  liquid  medicinal  preps.,  and  solid  preps,  are  dis¬ 
solved  in  20%  H3P04  and  38%  HC1.  The  total  Fe 
in  org.  materials  and  medicinal  preps,  containing  them 
can  be  determined  by  the  (I)  method  without  prior 
destruction  of  the  org.  matter.  The  sample  is  warmed 
with  dil.  H2S04,  reduced  with  H2S03,  and  then  treated 
with  (I)  and  NH40Ac.  ’  Details  of  the  various  methods 
and  typical  results  for  a  no.  of  medicinal  preps,  are 
given.  Purification  of  the  reagents  from  Fe  is  also 
described.  L.  S.  T. 

Spectrum  analysis  of  solutions  containing 
metals.  P.  Jolibois  and  R.  Bossuet  (Compt.  rend., 
1939,  209,  91 — 93). — Limiting  concns.  for  the  detec¬ 
tion  of  21  metals  by  the  authors*  technique  (A.,  1937, 
I,  374)  are  given.  Solutions  containing  Fe  give  lines 
due  to  the  neutral  atom,  and  lines  of  non-metals, 
rare-earth  metals,  Nb,  Ta,  etc.  cannot  be  obtained, 
confirming  that  the  spectra  are  due  to  combustion  of 
OH  under  the  surface  of  the  solution  (cf.  A.,  1939,  I, 
29).  A.  J.  E.  W. 

Photometric  determination  of  iron  and  copper 
in  aluminium  and  aluminium  alloys. — See  B., 
1939,  949. 

Potentiometric  analysis  of  ferrovanadium. — 
See  B.,  1939,  944. 

Potentiometric  analysis  of  ferrotitanium. — 
See  B.,  1939,  944. 

Determination  of  cobaltihexacyanide .  L, 
Gijzelj  (Bull.  Soc.  Chim.  Yougoslav.,  1938,  9,  185 — 
200). — The  solubility  of  Ag3Co(CN%  (I)  in  H20  at 
room  temp,  is  ~10-6  g.-mol.  per  1.  Co(CN)G"'  is 
determined  gravimetricallv  by  pptn.  of  (I)  with  a 
small  excess  of  AgN03,  or  volume trically  by  titration 
with  AgN03.  Potentiometric  titration  with  AgN03 
gives  low  results,  owing  to  adsorption  of  Co(CN)e'" 
on  the  pptd.  (I).  R.  T. 

Determination  of  tin  and  copper  in  bronzes. 
—See  B.,  1939,  946. 

Tin-phosphorus  precipitate  in  bronze  analy¬ 
sis. — See  B.,  1939,  946. 

.  Volumetric  and  gravimetric  determination  of 
zirconium  and  hafnium,  alone  and  in  presence 
of  each  other,  with  selenious  acid.  A.  Claassen 
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(Z.  anal.  Chem.,  1939,  117,  252— 261).— The .  dil. 
acid  solutions  containing  Zr  or  Hf  are  treated  with 
excess  of  aq.  H2Se03  (cf.  A.,  1931,  590)  and  the  pptd. 
basic  salts  converted  into  Zr(Se03)2  or  Hf(Se03)2  by 
long  digestion  (5 — 20  hr.)  on  the  water-bath.  The 
ppts.  can  be  either  dried  at  120 — 200°  and  weighed  as 
selenites,  or  dissolved  in  aq.  NaF  +  dil.  H2S04,  and 
the  H2Se03  determined  iodometrically  by  van  der 
Meulen's  method  (A.,  1934,  744).  The  volumetric 
results  for  Zr  are  accurate,  but  for  Hf  they  are  1-0 — 
1*4%  high,  and  the  gravimetric  results  for  Zr  are 
high  owing  to  a  slight  reduction  of  Se03"  to  Se.  By 
combining  a  determination  of  mixed  oxides,  Zr02  -f- 
Hf02,  with  the  volumetric  determination  as  selenites, 
the  Hf  content  in  a  mixture  of  the  two  metals  can  be 
found  with  an  accuracy  of  ~1%.  L.  S.  T. 

Analysis  of  slags  containing  vanadium. — See 
B.,  1939,  944. 

Rapid  determination  of  traces  of  bismuth  in 
lead.— See  B.,  1939,  948. 

Colour  reactions  of  polyphenols  with  niobium 
and  tantalum  salts.  N.  F.  Krivoschlikov  and 
M.  S.  Platonov  (J.  Gen.  Chem.  Russ.,  1939,  9, 
539). — Polemical,  in  reply  to  Schemjakin  et  al.  (A., 
1939, 1,  102)  and  to  Zvjagintzev  et  al.  (ibid.,  102). 

R.  T. 

Colorimetric  determination  of  palladium  with 
p-nitrosodiphenylamine.  J.  H.  Yoe  and  L.  G. 
Overholser  (J.  Amer.  Chem.  Soc.,  1939,  61,  2058 — 
2063). — ^-NO*Cf>H4NHPh  (I)  reacts  with  PdCl2  in 
neutral  or  slightly  acid  solution  to  give  either  a  deep 
red  coloration  or  a  purplish-brown  ppt.  of 
Pd[NHPh'C6H4*NO]2Cl2  (II),  depending  on  the  [Pd]. 
The  test  is  extremely  sensitive  and  will  detect  1  part 
Pd  in  2  X  10 8.  Au  and  Ag  give  colours  but  the 
sensitivity  is  for  Pd.  Oxidising  agents  interfere ; 
cyanides  and  iodides  prevent  the  reaction.  The 
sensitivity  is  influenced  bv  and  by  presence  of  salts. 
Absorption  curves  for  (I)  and  (II)  are  given.  The 
determinations  of  Pd  in  presence  of  Au  and  of  Pt  are 
outlined.  W.  R.  A. 

Micro-determination  of  rhodium  with  thion- 
alide.  H.  Ivienitz  and  L.  Rombock  (Z.  anal.  Chem., 
1939,  117,  241 — 243). — The  chloride-free  Rh  solution 
(30 — 50  c.c.  containing  0-25 — 10  mg.  of  Rh)  is  treated 
with  an  excess  of  1 — 2%  thionalide  (I)  in  glacial  AcOH. 
The  orange-yellow  ppt.  of  Rh(C12H10ONS)3  produced 
on  boiling  is  filtered  hot,  washed  with  glacial  AcOH, 
and  the  excess  of  (I)  in  the  filtrate  is  titrated  with  I, 
a  small  excess  of  which  is  back- titrated  with  Na2S203. 
Since  RhCl3  gives  a  ppt.  of  -  Rh(C12H10ONS)3,RhCl3, 
Cl'  must  be  removed  by  evaporation  with  H2S04. 
The  results  are  accurate  to  <1%.  L.  S.  T. 

Hydrocarbon  flame  temperatures.  J.  van  de 
Poll  and  T.  Westerdijk  (Compt.  rend.,  1939,  209, 
158 — 160), — A  modified  Fery  method  of  measuring 
high  flame  temp.  (0)  is  described.  A  continuum 
afforded  by  a  C  arc  is  superposed  on  the  D-lines 
produced  by  the  flame,  and  the  luminosities  are 
matched  by  adjustment  of  an  absorption  trough  in  the 
arc  optical  system.  The  colour  temp,  of  the  arc  image 
is  then  determined  with  a  pyrometer.  Accuracy  to 
within  5°  is  claimed.  0  vals.  for  C3H8-02  flames  are 


in  accord  with  vals.  calc,  by  Ribaud’s  method  (B., 
1938,  124),  except  when  the  02  is  insufficient  for 
complete  combustion,  when  0obs,  is  >  0mJc„  owing  to 
interference  by  the  secondary  combustion  zone.  The 
efficiency  of  a  welding  flame  is  determined  by  the 
proportion  of  the  evolved  heat  which  represents 
primary  combustion  (35  and  75%  with  C2H2  and 
C3H8),  the  heat  of  secondary  combustion  being  of  no 
val.  A.  J.  E.  W. 

Liquefaction  of  helium.  A.  van  Itterbeek 
[with  W.  van  Dingenen]  (Physica,  1939,  6,  728 — 
736;  cf.  A.,  1939,  I,  339). — A  He  liquefier- cryostat, 
based  on  the  liquefier  already  described,  has  been 
constructed.  The  apparatus  uses  3  1.  of  liquid  H2, 
with  initial  pressure  80 — 100  atm.  and  temp.  14°  K. 
The  expansion  operation  gives  25 — 30  c.c.  of  liquid 
He,  the  time  required  being  0*75  hr.  50%  of  the  He 
liquefied  can  be  obtained  in  the  cryostat. 

L.  J.  J. 

Survey  of  the  durability  of  aluminium-coated 
mirrors  in  astronomical  use.  R.  C.  Williams 
(Astrophys.  J.,  1939,  89,  611 — 622). — The  chief  cause 
of  deterioration  is  the  combined  action  of  deposits 
of  chemically-active  dust  and  H20.  L.  S.  T. 

Absorption  factor  in  crystal  spectroscopy.  G. 
Albrecht  (Rev.  Sci.  Instr.,  1939,  10,  221 — 222). — 
A  graphical  method  for  determining  the  absorption  in 
a  crystal  of  any  size,  shape,  and  absorbing  power  is 
described.  D.  F.  R. 

Cylindrical  lens  spectrograph  for  the  optical 
determination  of  the  concentration  of  ozone  in 
atmospheric  layers  near  the  ground.  M.  W. 
Chiplonkar  (Proc.  Indian  Acad.  Sci.,  1939,  9,  A, 
504 — 507). — The  spherical  camera  lens  of  the  objective 
prism  spectrograph  is  replaced  by  a  cylindrical  lens 
with  its  axis  parallel  to  the  refracting  edge  of  the 
prism,  and  an  optical  wedge  of  known  consts.  is  added 
near  the  photographic  plate  with  the  slope  of  the 
wedge  parallel  to  the  length  of  the  spectral  lines.  The 
application  of  the  instrument  and  the  method  of 
calculating  the  amount  of  03  are  outlined. 

C.R.H. 

Conoscopic  determination  of  the  position  of 
the  binormals  in  a  triclinic  crystal,  without 
knowledge  of  the  index.  A.  Swaryczewski 
(Arch.  Min.  Soc.  Sci.  Varsovie,  1936, 12, 1 — 7  ;  Chem. 
Zentr.,  1937,  i,  1372). — The  axes  are  determined  by 
Wiilfing’s  method,  using  the  measured  angles  between 
the  optic  axes  and  the  normals  for  two  crystal  faces, 
and  plotting  these  angles  in  a  spherical  triangle.  An 
example  is  given.  A.  J.  E.  W. 

Apparatus  for  demonstrating  X-ray  fluor¬ 
escence  and  phosphorescence.  M.  Lenzi  (Strahl- 
enther.,  1939,  65,  158—162).  E.  M.  J. 

Photography  of  interatomic  distance  vectors 
and  of  crystal  patterns.  M.  J.  Buerger  (Proc. 
Nat.  Acad.  Sci.,  1939,  25,  383 — 388). — Suggestions 
for  extending  the  range  of  application  of  Bragg's  X- 
ray  microscope  (A.,  1939,  I,  389)  are  made. 

W.  R.  A. 

Vertical  illuminator  for  low-magnification 
photography  of  polished  surfaces.  J.  A.  Legge, 
jun.  (Amer.  Min.,  1939,  24,  400 — 103).  L.  S.  T. 
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Photo -counters  in  the  ultra-violet.  A.  Dauvil- 
lier  and  E.  Vassy  (Compt.  rend.,  1939,  209,  394 — 
397).— XX  (2000 — 3500  a.)  of  the  upper  and  lower 
sensitivity  (s)  limits  and  the  s  max.  are  given  for 
counters  with  variously  treated  Cu,  Ag,  Au,  C,  Ni, 
Mo,  and  Pt  photo-cathodes  in  Kr  and  H2.  Treatment 
of  the  cathode  with  H2  at  300°,  or  bombardment  with 
H+  ions,  displaces  the  s  curve  to  higher  XX.  High  s 
at  ,200 — 400  a.  is  produced  by  using  cathodes  heat- 
treated  with  02,  and  a  rare  gas  filling  containing  (H% 
of  Oo.  The  construction  of  the  counters,  which  are 
stable  and  give  reproducible  results,  is  outlined.  . 

A.  J.  E.  W. 

Photo-electric  photometry.  Photo -emissive 
cell  specially  designed  for  high  precision 
measurements.  G.  A.  Boutry  and  P.  Gillod 
(Phil.  Mag.,  1939,  [vii],  28,  163— 184).— The  con¬ 
struction  of  a  photo-emissive  cell  which  gives  a  strictly 
proportional  response  over  a  large  register  of  luminous 
flux  variation  is  described.  The  cell  has  finite  plane 
parallel  electrodes  with  guard-rings,  one  electrode 
being  transparent  for  the  admission  of  light.  This 
approximates  to  an  ideal  cell  with  infinite  parallel 
plane  electrodes.  A  much  lower  tension  is  employed 
than  with  most  commercial  cells  and  as  a  result  the 
“  noise-level  ”  is  extremely  small  when  an  amplifier 
is  used.  The  cell  has  a  low  saturation  potential 
(—0-1  v.)  and  a  space-charge  sufficiently  small  for 
current-potential  characteristics  to  be  quite  straight 
and  horizontal  between  saturation  and  the  first 
excitation  potential  of  the  residual  gas  in  the  cell. 

C.  R.  H. 

Two  examples  of  the  non-additivity  of  the 
photo-electric  effects  of  simultaneous  luminous 
fluxes.  G.  Liandrat  (Compt.  rend.,  1939,  209, 
101 — -103). — The  effect  of  an  intense  continuous  flux 
on  the  current  variation  produced  by  a  superimposed 
alternating  flux  in  “  thalofide  ”  and  Se  cells  is  studied 
and  discussed  (cf.  Sehonwald,  Ann.  Physik,  1932,  15, 
419).  A.  J.  E.  W. 

Photo-electric  diffusion-absorption  meter.  A. 
Dognon  (Compt.  rend.  Soc.  Biol.,  1939,  130,  1481 — • 
14S4). — An  apparatus  to  measure  diffusion  and 
absorption  of  systems  absorbing  feebly  is  described. 

H.  G.  R. 

Dispenser  cathode.  New  type  of  thermionic 
cathode  for  gaseous  discharge  tubes.  A.  W. 
Hull  (Physical  Rev.,  1939,  [ii],  56,  86—93).— 
Decrease  in  high  electron  emission  with  time  of 
operation  is  eliminated  by  the  use  of  initially  un¬ 
coated  cathode  members  to  which  a  coating  material 
is  dispensed  at  uniform  rate  from  a  “  dispenser  ” 
located  within  the  common  heat-shield.  The  dispenser 
consists  of  a  closely  woven  structure  of  fine  Mo  wires, 
filled  with  granules  of  fused  Ba0-Al202  eutectic.  It  is 
maintained  at  1150°  by  current  through  it,  and  serves 
as  a  radiation  heater  for  the  cathode.  The  electron- 
emitting  members  are  clean  Mo.  N.  M.  B. 

Performance  of  the  60-inch  cyclotron  at  the 
University  of  California.  E.  O.  Lawrence  et  al. 
(Physical  Rev.,  1939,  [ii],  56,  124). — An  outline  of 
initial  adjustments  and  results.  N.  M,  B. 

Detection  of  radioactive  contamination,  using 
Geiger-Muller  counters.  L.  F.  Curtiss  (J.  Res. 


Nat.  Bur.  Stand.,  1939,  23,  137—150). — A  portable 
Geiger-Muller  counter  operated  entirely  from  a.c. 
mains  and  capable  of  rapid  and  accurate  detection 
of  radioactive  material  equiv.  to  0*5  gg.  of  Ra  per 
sq.  m.  is  described.  The  instrument  is  suitable  for 
detection  of  contamination  by  radioactive  materials 
and  for  routine  testing  of  workers,  their  garments, 
and  materials  handled  by  them.  It  can  also  be  used 
for  testing  Ra  ores  and  detecting  lost  Ra  preps. 

J.  W.  S. 

Investigation  of  the  linear  accelerator.  P.  L. 
Hartman  and  L.  P.  Smith  (Rev.  Sci.  Instr.,  1939, 10, 
223 — 231). — A  linear  resonance  accelerator  giving 
3*5  X  10 5  e.v.  is  described.  A  theoretical  discussion 
of  the  yield  and  velocity  distribution  of  the  particles 
and  of  focussing  and  high-frequency  problems  is 
included.  The  mass  selection  of  the  linear  accelerator 
is  not  sufficient  to  separate  cleanly  ions  of  all  masses. 

D.  F.  R. 

Fog  in  Wilson  cloud  chambers.  (Miss)  N.  M. 
Mohler  and  (Miss)  P.  L.  Morrow  (Rev.  Sci.  Instr., 
1939,  10,  242—243 ;  cf.  A.,  1939,  I,  390).— The  fog 
density  shows  a  max.  at  low  light  intensities,  followed 
by  a  sharp  increase  at  high  intensities.  No  such 
effect  is  observed  ’with  yellow  light.  The  fog  increases 
with  time.  Variation  in  expansion  rate,  substitution 
of  different  alcohols,  or  removal  of  velvet  in  the 
chamber  produces  no  appreciable  change  in  the 
amount  of  fog,  D.  F.  R. 

Automatic  registration  of  the  course  of  chemi¬ 
cal  reactions.  K.  Sandera  (Chem.  Obzor,  1939, 
14,  89 — 90). — If  a  chemical  change  can  be  trans¬ 
formed  into  changes  of  electrical  current  (conductivity, 
photo-cells,  thermocouples,  etc.)  it  can  be  auto¬ 
matically  registered.  Examples  are  described. 

F.  R. 

Simple  arrangement  for  measuring  specific 
resistance  of  liquids.  V.  Nessel  (Chem.  Obzor, 
1939,  14,  137 — 139). — The  problem  of  simple  con¬ 
ductivity  measurement  depends  on  a  suitable  electrode 
and  current-measuring  instrument.  Satisfactory 
apparatus  for  these  two  requirements  is  described  in 
detail.  '  F.  R. 

Mounting  for  the  antimony  electrode.  G. 
Florence  and  A.  Drilhon  (Arch.  Phys.  biol.,  1936, 
13,  113—114;  Chem.  Zentr.,  1937,  i,  2221). 

A.  J.  E.  W. 

Sector  process  for  photographing  electron 
interference.  P.  Debye  (Physikal.  Z.,  1939,  40, 
507 — 508). — It  is  shown  that  no  improvement  can 
result  when  plates  already  taken  are  copied  by  a 
sector  process,  but  that  the  rotating  sector  must  be 
used  in  front  of  the  actual  plate  on  which  the  original 
photograph  is  taken.  A.  J.  M. 

Intensity  problems  and  resolving  power  of 
the  electron  microscope.  M.  von  Arden ne  (Z. 
Physik,  1939,  112,  744 — 752). — The  mutual  depend¬ 
ence  of  image  brightness  and  c.d.  at  different  parts  of 
the  electron- optical  train,  and  their  relation  to  the 
resolving  power  of  the  electron  microscope,  are 
examined  theoretically.  H.  C.  G. 

vf 

Magnetic  operation  of  chemical  balances. 
J.  P.  Blewett  (Rev.  Sci.  Instr.,  1939, 10, 231 — 233). — 
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The  use  of  a  magnetic  forco  for  measuring  small  wts. 
is  applied  to  an  analytical  and  a  vac.  balance.  The 
method  is  particularly  suitable  for  measuring  small 
changes  of  wt.  in  a  vac.  D.  F.  R. 

Use  of  Hemuel’s  gas  pipette  with  four  bulbs. 
L.  Wop  (J.  pnChem.,  1939,  [ii],  153,  263— 264).— 
A  modified  pipette,  which  can  be  readily  filled  and  in 
which  the  Cu  gauze  is  replaced  by  a  bundle  of  clean 
Cu  wires,  is  described.  H.  W. 

Simple  inexpensive  pipetting  machine.  J.  H. 
Mills  (J.  Lab.  clin.  Med.,  1939,  24,  1082—1084). 

C.  J.  C.  B. 

Apparatus  for  determining  surface  tension  and 
elasticity.  A.  Dognon  and  M.  Abribat  (Compt. 
rend.  Soc.  Biol.,  1939,  130,  1000— 1002).— The 
method  described  employs  electromagnetic  com¬ 
pensation  to  measure  the  force  exerted  on  a  Pt 
lamina  roughened  with  emery.  H.  G.  R. 

Method  of  counting  [dust]  samples  taken  with 
the  impinger.  C.  R.  Williams  (J.  Ind.  Hyg.,  1939, 
21,  226—230). — The  new  procedure  employs  an 
eye-piece  of  higher  magnification  than  in  the  standard 
method,  and  a  bright-line  hremo cytometer  cell.  The 
results  obtained  agree  with  those  determined  by 
the  standard  method,  and  the  process  is  more  rapid 
and  eliminates  glare.  E.  M.  K. 

Determination  of  rate  of  evaporation  of 
liquids.  R.  S.  Dantuma  (Verfkroniek,  1939,  12, 
110 — 111). — The  left-hand  pan  of  a  balance  is  replaced 
by  a  ring  to  which  is  fixed  a  filter- paper,  and  wts.  are 
placed  on  the  right-hand  pan  to  secure  a  balance. 
A  number  of  50 -mg.  wts.  are  now  placed  on  the  pan 
to  make  a  wt.  slightly  <  that  of  1  ml.  of  the  liquid 
under  test.  1  ml.  of  the  liquid  is  then  run  on  to  the 
filter- paper  from  a  pipette  and  the  time  when  a  balance 
is  obtained  is  noted.  One  50 -mg.  wt.  is  then  removed 
and  the  time  for  balance  to  bo  restored  by  evaporation 
of  the  liquid  is  noted.  The  process  is  repeated  until 
all  the  liquid  has  evaporated.  From  the  readings,  a 
curve  shoving  the  rate  of  evaporation  is  plotted. 

D.  R.  D. 

Rideal  absorption  hygrometer.  H.  W.  Hark- 
ness  (Rev.  Sci.  Instr.,  1939,  10,  237—241). — The 
errors  due  to  adsorption  on  the  containing  walls  of  the 
hygrometer,  presence  of  stagnant  air,  and  temp, 
fluctuations  have  been  studied  theoretically  and 
experimentally.  By  applying  corrections  for  the  first 
two  errors  and  employing  the  hygrometer  in  a  thermo¬ 
stat,  very  reliable  determinations  may  be  made. 

D.  F.  R. 

Portable  motor-driven  apparatus  for  deposit¬ 
ing  built-up  molecular  films.  S.  J.  Gregg  and 

E.  E.  Widdowson  (Rev.  Sci.  Instr.,  1939,  10,  236 — 
237).  D.  F.  R. 

Mounting  thin  celloidin  sections.  G.  G.  Robin¬ 
son  (J.  Roy.  Microscop.  Soc.,  1939,  [iii],  59,  79). — 
Sections  3  g.  in  thickness,  and  difficult  to  flatten,  were 
floated  in  H20  on  slides  previously  smeared  with 
albumin.  After  stretching  on  the  hot-plate,  the 
ribbons  were  put  for  some  hr.,  in  a  closed  glass  vessel 
containing  cotton- wool  soaked  in  Et20  and  a  dish  of 


CaCl2.  These,  respectively,  flattened  and  dried  the 
sections,  which  could  be  thus  stored  indefinitely. 

N.  M.  B. 

Determination  of  mol.  wt.  by  an  ultra-centri¬ 
fuge  method,  without  an  observation  system. 
M.  PAid  (Arh.  Hemiju,  1939,  13,  33— 41).— The 
use  of  the  ultra- centrifuge  of  Henriot  and  Huguenard 
for  mol.  wt.  determination  is  described.  R.  T. 

Extension  of  the  method  of  determination  of 
mol.  wts.  by  depression  of  the  freezing  point. 
W.  Praiil  (Angew.  Chem.,  1939,  52,  481 — 484). — 
Mol.  wt.  determinations  are  possible  using  solutions 
of  concn.  such  that  a  depression  of  f.p.  of  10 — 30°  is 
obtained,  a  thermometer  graduated  in  0T°  being 
used.  The  mol.  wt.,  M ,  is  calc,  from  M  =  Macj 
(m  —  1)100,  where  Ms  is  the  mol.  wt.  of  the  solvent,  c 
the  concn.  of  dissolved  material  in  g.  per  100  g.  of 
solvent,  m  is  the  reciprocal  of  the  mol.  fraction  and  is 
calc,  from  log10  m  =  KmkjTQT,  A  being  the  observed 
depression,  T0  the  f.p.  of  the  solvent  and  T  the  f.p. 
of  the  solution,  both  in  °  K.,  Km  =  0-21375L,  where  L 
is  the  latent  heat  of  fusion  per  g.-mol.  of  solvent. 

F.  H. 

[Vacuum  filter  apparatus.]  A.  Schweizer 
(Chem.  Weekblad,  1939,  36,  578). — A  filter  funnel  is 
fitted  into  a  double- chambered  receiver,  the  two 
chambers  of  which  can  be  evacuated,  interconnected, 
separated  from  each  other,  or  filled  with  air  by  means 
of  glass  taps.  The  apparatus  is  similar  in  principle  to 
the  Perkin  triangle  used  in  vac.  distillations.  S.  C. 

Filter  apparatus  for  filtration  and  washing  of 
precipitates  on  a  microscope  slide.  H.  Jurany 
(Mikrochem.,  1939,  27,  185 — 188). — The  filter  com¬ 
prises  a  glass  tube,  2  cm.  long  and  1-5 — 2  mm.  in 
diameter,  constricted  at  two  points.  Between  these 
points  the  tube  is  packed  with  asbestos  with  layers  of 
fritted  glass  granules  on  each  side.  This  tube  is 
connected  by  rubber  with  the  constricted  end  of  a 
vertical  tube,  8  mm.  wide,  which  acts  as  filtrate 
receiver  and  the  upper  end  of  which  is  connected 
through  a  tap  with  a  vac.  pump.  The  device  permits 
washing  of  a  ppt.  on  a  microscope  slide,  collection  of 
the  filtrate,  and  subsequent  re- dissolution  of  the  ppt. 
from  the  filter.  J.  W.  S. 

Handling  of  small  amounts  of  precipitate.  J. 
Donau  (Mikrochem.,  1939,  27,  189 — 194). — An 

improved  form  of  the  author’s  filter  (A.,  1932,  828)  is 
constructed  of  sheet  Pt  with  spongy  Pt  as  filtering 
medium.  Methods  of  using  the  filter  in  conjunction 
with  a  shallow  Pt  pptn.  dish  for  small  amounts  of 
liquid,  and  with  a  tap  funnel  pptn.  vessel  for  larger 
quantities  of  liquid,  are  described.  J.  W.  S. 

Preparation  of  membranes  for  ultralfitration. 
P.  Grab  a  r  and  J.  A.  de  Loureiro  (Ann.  Inst.  Pasteur, 
1939,  63,  159 — 189). — A  detailed  account  of  the  prep, 
and  chemistry  of  graded  collodion  membranes. 

G.  P.  G. 

Properties  of  membranes  for  ultrafiltration 
prepared  on  [Jena  glass]  funnels.  A.  Baudouin 
and  J.  Lewin  (Compt.  rend.  Soc.  Biol.,  1939,  130, 
879 — 882). — Details  are  given  for  the  prep,  of  collodion 
membranes  for  use  in  the  apparatus  previously  de- 
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scribed  (A.,  1939, 1, 434).  The  membranes  have  a  vary¬ 
ing  permeability  which  is  decreased  by  ageing  and  heat. 

H.  G.  R. 

Additional  device  for  avoiding  sucking  back 
with  the  Parnas-Wagner  micro-Kjeldahl  ap¬ 
paratus.  P.  E.  Lindahl  (Mikrochem.,  1939,  27, 
195 — 196). — The  device  comprises  a  wide  U-tube, 
closed  at  one  side  by  a  stopper  carrying  a  narrower 
tube  which  terminates  immediately  below  the 
stopper  and  is  connected  through  a  pinchcock,  kept 
open  during  use,  with  the  intermediate  tube  of  the 
Parnas-Wagner  apparatus.  The  other  side  of  the 
U-tube  is  connected  to  a  narrower  tube,  100  cm.  long, 
which  passes  to  the  bottom  of  the  U-tube  and  is 
closed  at  the  top  by  an  S-shaped  bulb-tube  containing 
dil.  I12S04.  During  use  the  bottom  of  the  U-tube  is 
filled  with  distilled  H20  and  serves  to  effect  equalis¬ 
ation  of  pressure  during  the  steam-distillation.  To 
facilitate  emptying,  the  U-tube  also  carries  a  side  arm, 
closed  by  a  pinchcock.  J.  W.  S. 

Distillation  apparatus  for  determination  of 
nitrogen  in  small  amounts.  M.  Nedved  (Klin. 
Woch.,  1939,  18,  912). — An  apparatus  for  use  in  a 
micro-Kjeldahl  method,  applicable  to  series  determin¬ 
ations,  is  described.  E.  M.  J. 


Purification  of  Clerici's  solution  and  acetylene 
tetrabromide.  K.  Rankama  (Bull.  Comm.  g6ol. 
Finlande,  1936,  9,  65 — 67 ;  Chem.  Zentr.,  1937,  i, 
2343). — Clerici’s  solution  is  freed  from  brown  decomp, 
products  of  malonic  acid  by  treatment  of  the  hot 
liquid,  diluted  to  four  vols.,  with  1  g.  of  wood  C  per 
100  g.  of  cone,  solution.  T1  is  pptd.  from  the  filtrate 
as  T1C1,  which  is  converted  successively  into  T12S04, 
TlOH,  and  T12C03,  and  used  for  the  prep,  of  new 
solution,  CoHoB^  is  diluted  with  C6H6  and  treated 
with  C.  “  A.  J.  E.  W. 

Nomogram  for  titration  of  carbonates.  I.  W. 
Arbatsky  (Z.  anal.  Chem.,  1939,  117,  261 — 264). — A 
nomogram  for  obtaining  the  necessary  corrections  in 
the  titration  of  carbonates  using  phenolphthalein  or 
a-naphtholphthalein  as  indicator  (A.,  1939,  I,  94)  is 
given.  L.  S.  T. 

Lecture  demonstrations  of  action  of  uni-  and 
multi-component  catalysts  in  heterogeneous 
systems.  A.  Krause  (Rocz.  Chem.,  1939,  19, 
477 — 479). — Indigo- carmine  is  rapidly  decolorised  by 
dil.  Ho0o  in  presence  of  a  CuO-FeOOH  catalyst. 

R.  T. 


Geochemistry 


Measurements  of  chloride,  nitrate,  and  nitrite 
present  in  the  water  of  the  monsoon  rains  at 
Bombay.  R.  Narayanaswami  (Proc.  Indian  Acad. 
Sci.,  1939,  9,  A,  518 — 525). — Measurements  during  the 
1938  season  are  recorded.  H20  collected  at  the  times 
of  thunder- showers  contains  more  N03'  and  N02'  than 
at  other  times,  the  excess  of  N02'  being  >  that  of 
N03'.  Light  rain,  as  opposed  to  heavy  rain,  increases 
the  Cl'  content  on  account  of  the  larger  no.  of  drops 
able  to  bring  down  the  Cl'-containing  nuclei  in  the 
atm.  The  data  are  compared  with  records  from  other 
parts  of  the  world.  C.  R.  H. 

Western  Pacific  Ocean.  IV.  Refractive  index 
of  sea-water.  Y.  Miyake  (Bull.  Chem,  Soc.  Japan, 
1939,  14,  239—242 ).— nf?  =  1-33249-  +  0-000334 
%  Cl'.  This  result  agrees  well  writh  that  calc,  from 
the  ionic  refractivities  for  a  solution  of  the  same 
composition.  T.  H.  G. 

Volcanoes  of  Japan.  EX.  Determination  of 
the  proportion  of  heavy  water  in  the  spring 
water  found  in  the  neighbourhood  of  the  Asama 
Volcano.  Y.  Shtbata,  K.  Noguchi,  and  O.  Kaneko 
(Bull.  Chem.  Soc.  Japan,  1939,  14,  274 — 279). — 
Assuming  that  in  the  beginning  of  geochemical  time 
the  lighter  isotopes  of  the  elements  forming  the  mineral 
ingredients  of  the  earth  combined  -with  greater  ease 
than  the  heavier  isotopes,  deep-seated,  juvenile  Ho0 
supposedly  of  primeval  origin,  should  contain  less~D 
and  180  than  the  surface  waters  and  so  should  have  a 
smaller  d .  The  d  of  the  waters  from  springs  in  the 
neighbourhood  of  the  Asama  volcano  have  been 
measured  against  Tokyo  city  tap-H20  as  a  standard 
surface  Ho0,  and  found  to  be  1 — 2  x  10-6  less. 

T.  H.  G. 


Volcanoes  of  Japan.  XVIII.  Density  measure¬ 
ments  on  the  waters  obtained  by  condensing  the 
vapours  emitted  from  fumaroles.  S.  Oana  (Bull. 
Chem.  Soc.  Japan,  1939,  14,  279— 283).— The  H20 
condensed  at  fumaroles  invariably  has  a  d  >  that  "of 
surface  H20  although  further  observations  on  Ho0 
from  other  hot  springs  confirm  the  smaller  d  found  In 
the  neighbourhood  of  the  Asama  volcano.  It  is 
suggested  that  the  H20  from  fumaroles  consists 
largely  of  H2180,  for  wdiich  twro  possible  explanations 
are  suggested  :  (i)  an  exchange  reaction  between  lcO 
from  the  H20  and  180  from  the  air  catalysed  by  the 
surfaces  of  the  rocks  at  the  temp,  of  the  fumarole, 
(ii)  a  separation  of  the  isotopes  by  age-long  distillation 
of  the  magmatic  H20.  T.  H.  G. 

Geochemical  investigation  of  the  spreading  of 
the  Urov  disease.  A.  P.  Vinogradov  (Compt. 
rend.  Acad.  Sci.  U.R.S.S.,  1939,  23,  64 — 67). — An 
investigation  of  the  drinking-H2Q  in  regions  wrhere 
the  Urov  disease  (akin  to  rickets)  is  prevalent  has 
been  carried  out.  “  Affected  ”  waters  (i.e.y  those  in 
the  region  wrhere  the  disease  is  prevalent)  contain  much 
less  mineral  matter,  and  particularly  Ca,  than 
“  healthy  ”  waters.  A.  J.  M. 

Ground  waters  of  the  Houston-Galveston 
[Texas]  area.  Chemical  character  and  indus¬ 
trial  utility.  (Miss)  M.  D.  Foster  (Ind.  Eng. 
Chem.,  1939,  31,  1028 — 1034). — The  results  of  a 
survey  of  the  water  resources  of  the  area  undertaken 
during  1932 — 1937  and  previously  published  are 
discussed.  C.  R.  H. 

Analysis  of  the  Marijano  spring  at  Gabernik. 
S.  Miholi6  (Bull.  Soc.  Chim.  Yougoslav.,  1938,  9, 
201 — 204). — Analytical  data  are  recorded.  R.  T. 
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Occurrence  of  germanium  in  hot  springs  of 
Senami.  K.  Kuroda  (Bull.  Chem.  Soc.  Japan, 
1939,  14,  303 — 304). — The  Ge  content,  determined 
spectrographically,  is  ~0*03  p.p.m.  E.  L.  U. 

Occurrence  of  beryllium  in  hot  springs  of 
Matunoyama.  K.  Kuroda  (Bull.  Chem.  Soe. 
Japan,  1939,  14,  305 — 306). — The  Be  content,  deter¬ 
mined  spectrographically,  is  0*04 — 0-08  p.p.m. 

F.  L.  U. 

Transport  of  dissolved  salts  by  the  Niger  in 
1938.  M.  G.  Enikeff  (Compt.  rend.,  1939,  209, 
229 — 231). — The  transport  of  salts  between  Banankoro 
and  Kirango,  estimated  from  electrical  resistance 
measurements  at  Banankoro,  is  max.  in  June  and 
October.  The  wt.  of  salts  removed  annually  is 
~70  kg.  per  sq.  Ian.  of  river  bed.  A.  J.  E.  W. 

Analysis  of  hot-spring  gases.  S.  H.  Wilson 
(New  Zealand  J.  Sci.  Tech.,  1939,  20,  233 — 248b). — 
Methods  of  collection  and  analysis  of  gas  samples  are 
described  and  discussed  in  detail.  H2S  is  determined 
by  absorption  in  0-In-I  and  titration  with  Na2S203. 
C02  is  absorbed  in  aq.  KOH  and  the  vol.  decrease 
measured,  the  method  allowing  retention  of  the 
residual  gas.  S02,  CS2,  and  COS  were  not  detected ; 
their  occurrence  is  unlikely  except  in  presence  of 
active  vulcanism  involving  rapid  cooling  from  a 
magma.  S02  can  be  determined  by  titrating  the 
H2S04  after  the  I  titration.  COS  can  be  absorbed  in 
ammoniacal  CaCl2  and  determined  as  BaS04  after 
oxidation,  or  dissolved  in  5%  KOH  and  titrated 
with  I.  A.  J.  E.  W. 

Showings  of  gas  in  the  Lower  Niman  region. 
N.  A.  Natis  (Compt.  rend.  Acad.  Sci.  U.R.S.S.,  1939, 
23,  68 — 70). — Issues  of  gas  in  the  region  of  the  Niman 
river  consist  mainly  of  N2  and  inert  gases.  The  geology 
of  the  region  is  described  and  discussed  with  particular 
reference  to  the  origin  of  the  gases.  A.  J.  M. 

Helium  content  of  rock-salt  and  sylvine.  B. 
Karlik  (Mikrochem,,  1939,  27,  216 — 230). — A  reviewr. 

New  data  on  volcanic  gases  :  the  1938  erup¬ 
tion  of  Nyamlagira.  J.  Verhoogen  (Amer.  J. 
Sci,,  1939,  237,  656 — 672). — Temp,  measurements  at 
various  points  in  the  lava  stream  and  of  the  lava  lake 
are  recorded.  The  highest  temp,  observed  is  1160°. 
The  thermal  effects  of  the  burning  gases  are  small,  and 
the  flames  do  not  re-fuse  the  solid  lava.  Spectro¬ 
scopic  investigation  of  the  flames  showed  the  presence 
of  Na,  K,  and  N2  and  unidentified  bands  near  4400  a. 
The  amount  of  gas  discharged  compared  with  the 
amount  of  lava  is  probably  <1%,  and  the  activities  of 
gases  and  lava  appear  to  be  independent  of  each  other. 
The  potency  of  the  gases  as  thermal  and  mechanical 
agents  is  negligible.  The  probability  that  magmas 
inside  volcanoes  are  not  saturated  with  gases  is 
discussed.  L.  S.  T. 

Evolution  of  [natural]  gas  at  Keuruu  [Fin¬ 
land].  Y.  Okko  (Suomen  Kem,,  1939,  12,  A,  88 — 
90). — Natural  gas  is  evolved  from  >20  places  in  a 
shallowr  creek  and  contains  CH4  71,  N2  22*5,  02  5*5, 
and  C02  0*3%.  It  is  formed  from  plant  remains,  laid 
down  in  shallow'  fresh  H20  in  the  Litorina  period, 
which  are  rich  in  diatoms.  M.  H.  M.  A. 


Recent  discovery  of  an  important  hydro¬ 
carbon  deposit  in  the  Petites  Pyrenees,  to  the 
north  of  Saint-Goudens.  L.  Bertrand  and  L. 
Barrabe  (Compt.  rend.,  1939,  209,  399 — 401). — A 
geological  description  of  the  locality  is  given.  Gas 
(CH4  82,  higher  paraffins  17*5%)  has  been  found  at  a 
depth  of  1520  m.,  and  the  occurrence  of  petroleum  is 
predicted.  A.  J.  E.  W. 

Geological  thermometry.  E.  Jensen  (Tids. 
Kjemi,  1939,  19,  91 — 94). — A  reviewr  of  methods  for 
the  determination  of  temp,  of  rock  formation. 

M.  H.  M.  A. 

Diabase  or  dolerite — a  question  of  nomen¬ 
clature.  T.  Krokstrom  (Geol.  Foren.  Stockholm 
Forh.,  1936,  58,  419 — 424;  Chem.  Zentr.,  1937,  i, 
1910). — The  use  of  the  names  “  dolerite  ”  for  rocks  of 
recent  origin  consisting  chiefly  of  augite  and  plagio- 
clase,  and  “  diabase  ”  for  mctamorphic  rocks,  is 
preferred.  A.  J.  E.  W. 

Wiikite  and  its  chemical  composition.  II. 
J.  Ant-Wuorinen  (Bull.  Comm.  gdol.  Finlande,  1936, 
9,  213—229;  Chem.  Zentr.,  1937,  i,  2344).— Wiikites 
are  shown  by  mechanical  treatment  to  contain  other 
minerals,  Si02  and  S  occurring  only  in  impurities, 
p-  and  a-wriikites  have  the  compositions 
2Y203,l*5Nb205,l*5H20  and 

3Ca0,U03,l*5Nb206,l*5H20,  respectively.  These 
minerals  are  the  end  members  of  a  series,  in  which 
extensive  replacement  of  the  bi-  and  ter- valent 
elements  and  Nb  occurs.  Nuolaite  is  not  a  wdikite. 

A.  J.  E.  W. 

Nephrite  and  asbestos  from  Paakila,  Finland. 
E.  Rimann  (Zentr.  Min.,  1936,  A,  321 — 327 ;  Chem. 
Zentr.,  1937,  i,  2344). — The  anthophyllite-asbestos 
rocks  contain  veins  of  dense  anthophyllitic  nephrite. 
The  primary  anthophyllite  belongs  to  the  MgO-rich 
end-group  of  the  series.  The  asbestos  originates  by 
metamorphosis  from  enstatitites  and  dunite  rich  in 
enstatite.  A.  J.  E.  W. 

Doppler ite  from  Keuru,  Central  Finland. 
E.  Kivinen  (Bull.  Comm.  gdol.  Finlande,  1936,  9, 
69 — 73 ;  Chem.  Zentr.,  1937,  i,  2344). — The  dopplerite 
occurs  in  a  narrowr  vein  under  the  peat  layers  as  a  soft 
black,  amorphous  mass,  wrhich  shrinks  considerably 
and  loses  S6*16%  of  its  wrt.  on  drying  at  105°.  The 
residue  contains  12*79%  of  ash  (largely  A1203),  and 
org.  matter  (C  45*56,  H  6*10,  N  1*78,  0  46*47%). 

A.J.  E.  W. 

Garnet-bearing  cordierite-andesite  from 
Hoyazo,  near  Nijar  (Almeria  Province,  Spain). 
C.  Burri,  I.  Parga-Pondal,  and  A.  Heim  (Schweiz, 
min.  petr.  Mitt.,  1936,  16,  226 — 262;  Chem.  Zentr., 
1937,  i,  2343). — The  mineral  is  of  endomorphic  origin, 
and  consists  of  a  garnet-biotite-sillimanite  gneiss  (20) 
with  Si02  (5 — 15)  in  a  monzonitic  quartz  magma 
(75—65%).  A.  J.  E.  W. 

Calcareous  shells  replaced  by  beidellite.  C.  S. 
Ross  and  L.  W.  Stephenson  (Amer. 'Min.,  1939,  24, 
393 — 397). — The  replacement  by  a  pure  clay  mineral 
of  calcareous  shells  wrhile  enclosed  among  sand  grains 
coated  with  Fe-rich  material  is  described.  The 
chemical  analysis  recorded  for  the  mineral  is  that  of 
the  high-Al  beidellite  member  of  the  montmorillonite 
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group.  The  mechanism  of  the  replacement  is 
discussed.  L.  S.  T. 

Salesite,  a  new  mineral  from  Chuquicamata, 
Chile.  C.  Palache  and  0.  W.  Jarrell  (Amer. 
Min.,  1939,  24,  388— 392).— Salesite  (I),  CuI03(0H), 
orthorhombic,  a  :  b  :  c  0*4442  :  1  :  0*6241,  aQ  4*78,  % 
10*77,  c0  6*70  a.,  p  4*77±0*05,  hardness  3,  a  l-786± 
0*005,  p  2*070±0*01,  y  2*075±0*01,  biaxial  negative, 
has  [F.  A.  Gonyer]  CuO  30*62,  Na20  0*59,  I205  64*79, 
H20  3*68,  total  99*68%.  Basic  Cu  iodate,  prepared 
artificially,  and  (I)  differ  in  cleavage  and  optical 
properties.  L.  S.  T. 

Colusite — its  occurrence,  paragenesis,  and 
genetic  significance.  R.  Nelson  (Amer.  Min., 
1939,  24,  369 — 376). — The  mode  of  occurrence  of 
colusite  (I)  in  the  Butte,  Montana,  mines  is  described. 
(I)  is  a  primary  mineral,  occurring  with  minerals 
deposited  at  relatively  high  temp.  It  contains  Cu, 
Sn,  As,  and  S  with  minor  amounts  of  V,  Sb,  and  Fe 
probably  in  solid  solution,  p  is  4*4 — 4*6.  Structure 
revealed  by  iridescent  filming  is  described,  and  photo¬ 
micrographs  are  reproduced.  Paragenesis  is  dis¬ 
cussed.  L.  S.  T. 

Re-examination  of  colusite.  H.  Berman  and 
F.  A.  Gonyer  (Amer.  Min.,  1939,  24,  377 — 381 ; 
cf.  preceding  abstract). — Colusite  (I)  is  isometric, 
hexatetrahedral,  with  a0  10*60^0*01  a.,  pobs.  4*50,  pc^\c. 
4*434,  hardness  3 — 4,  Cu  47*99,  Fe  1*09,  Sn  6*71,  V 
2*28,  Te  1*26,  Sb  0*19,  As  9*54,  S  30*65,  total  99*71%. 
Other  chemical  analyses  of  (I)  are  discussed.  (I)  is  a 
member  of  the  tetrahedrite  group,  and  the  formula  for 
half  the  cell  contents  is  Cu12(As,Sn,V,Te,Fe)4S16. 

L.  S.  T. 

Correlation  of  quartz  deformation  with  its 
crystal  structure.  H.  W.  Fairbairn  (Amer.  Min., 
1939,  24,  351 — 368). — A  discussion  of  gliding  and 
rupture  in  quartz  as  related  to  cryst.  structure. 

L.  S.  T. 

Occurrence  of  riebeckite  in  the  Michipicoten 
district,  Ontario.  M.  H.  Frohberg  (Amer.  Min., 
1939,  24,  382—387;  cf.  A.,  193S,  106).— Riebeckite 
(I)  occurs  as  a  hydrothermal  alteration  product 
accompanying  lamprophyre  dykes  from  which  it  was 
introduced  locally  into  the  Au-bearing  and  other 
quartz  veins.  (I)  was  not  associated  with  the  Au- 
bearirig  solutions.  L.  S.  T. 

Stereochemistry  and  classification  of  silicates. 
FIPenta  (Annali  Chim.  Appl.,  1939,  29,  241—252).— 
A  discussion  of  the  structure  of  the  natural  silicates, 
based  on  the  conclusions  of  Brae:g,  Niegli,  Strunz,  et  aL 

F.  0.  H. 

Granitisation  and  associated  processes.  M. 
MacGregor  and  G.  Wilson  (Geol.  Mag.,  1939,  76, 
193 — 215). — It  is  concluded  that  granitisation  involves 
metasomatism  and/or  mechanical  penetration  by 
magma.  L.  S.  T. . 

Black  oolites  in  the  Dogger  of  N.E.  Yorkshire. 
R.  H.  Rastall  and  J.  E.  Hemingway  (Geol.  Mag., 
1939,  76,  225 — 233). — Black  oolite,  a  new  type  of 
rock  from  various  localities,  is  described.  The  oolites 
are  hard,  dull  black  rocks  with  closely  packed  ooliths 
and  a  lustrous  cryst.  cement  of  siderite.  Phosphatie 
grains  occur  frequently  both  as  nuclei  of  the  ooliths 


and  as  isolated  grains,  and  quartz  grains  >10% 
of  the  rock  are  also  distributed  throughout  the  rock. 
On  ignition,  the  ooliths  turn  white  and  their  black 
colour  is  due  probably  to  org.  material.  The  analysis 
[W.  H.  Herdsman]  of  the  separated  black  ooliths  is 
Si02  74*85,  A1203  5*15,  FeO  0*82,  CaO  0*46,  MgO  0*22, 
Na20  +  K20  0*84,  H20  14*15,  org.  matter  2*95,  total 
99*44%.  The  origin  of  the  rock  is  discussed. 

L.  S.  T. 

Neogenesis  of  minerals  by  heating  in  gases 
and  water  vapour  under  high  pressures.  Pro¬ 
duction  of  artificial  metamorphic  phenomena. 
A.  Michel-L6vy  and  J.  Wyart  (Compt.  rend.,  1939, 
209,  175 — 177). — Minerals  were  heated  for  10  days  at 
'—600°  with  H20  or  aq.  alkali  under  the  pressure 
(3000 — 4000  kg.  per  sq.  cm.)  of  the  detonation  pro¬ 
ducts  of  an  explosive,  the  mineral  being  protected 
from  the  explosion  wave.  Mica,  spinels,  and  a  highly 
refringent  and  birefringent  mineral  resembling  epidote 
were  produced  at  the  grain  boundaries  in  large  crystals 
of  a  chloritoschist.  A  finely  cryst.  schist  gave 
sericite,  the  calcite  plates  being  partly  converted  into 
an  unidentified  mineral.  Halloysite  in  a  clay  was 
replaced  by  sericite  with  loss  of  plasticity.  The 
changes  are  more  pronounced  in  presence  of  alkali. 
The  experiments  emphasise  the  importance  of 
mineralogical  changes  under  the  action  of  gases. 

A.  J.  E.  W. 

Measurement  of  geological  time  by  analysis 
of  monazite.  I.  Determination  of  lead  and 
thorium.  E.  Kroupa  (Mikrochem.,  1939,  27,  165— 
175). — Methods  are  given  for  the  determination  of 
Pb  (as  PbS04)  and  Th  (as  Th02)  in  1  g.  of  monazite. 
Accurate  determination  of  these  elements  is  the  best 
method  of  determining  the  approx,  age  of  the  mineral. 

J.  W.  S. 

Torbanites  of  New  South  Wales.  I.  J.  A. 
Dulhtjnty  (J.  Proc.  Roy.  Soc.  New  South  Wales, 
1939,  72,  179 — 198). — For  the  various  constituents  of 
torbanite,  distinguished  microscopically,  the  names 
gelosite,  retinosite,  humosite,  and  matrosite  are 
suggested.  Some  jet  is  also  present,  and  secondary 
chalcedonic  Si02  in  part  replaces  the  gelosite.  The 
amounts  of  these,  determined  by  micrometric 
measurements,  are  correlated  with  the  physical 
properties  of  torbanites  from  several  localities. 
These  torbanites  contain  volatile  hydrocarbons 
14*60—82*17,  fixed  C  4*97—23*05,  ash  3*52—80*43%  ; 
d  1*032—2*004.  L.  J.  S. 

Heavy  minerals  in  coal  measures  of  New 
South  Wales.  A.  G.  Culey  (J.  Proc.  Roy.  Soc. 
New  South  Wales,  1939,  72,  75 — 105). — Records  are 
given  of  the  heavy  minerals  present  in  the  sedimentary 
rocks  of  the  Upper  Coal  Measures  and  the  Upper 
Marine  Series  of  the  Kamilaroi  System  from  several 
localities.  L.  J.  S. 

Volcanic  tufas  of  the  Carpathian  foothills.  M. 
Kamienski  (Arch.  Min.  Soc.  Sci.  Varsovic,  1936,  12, 
16—57 ;  Chem.  Zentr.,  1937,  i,  1402). — A  description 
and  detailed  study  of  the  genesis  of  white  to  bright- 
green  vitreous  tufas  containing  plagioclase,  quartz, 
and  biotit e,  with  Fe  oxides,  amphibole,  and  zircon  as 
accessory,  and  chlorite,  muscovite,  and  calcite .  as 
secondary,  constituents.  .  A.  J.  E.  W. 
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Light  excitation  with  homogeneous  canal  rays 
of  low  velocity.  F.  Engelmann  (Z.  Physik,  1939, 
113,  462 — 181). — A  canal-ray  apparatus  is  described 
which  permits  the  excitation  of  light  by  impact 
between  two  particles  to  be  examined  over  the  range 
1 — 10  kv.  Collisions  between  H  atoms  and  He  give 
rise  to  the  Balmer  lines,  He  excitation  also  appear¬ 
ing  above  2  kv.  Collisions  between  Hh  and  He 
give  rise  to  strong  He  excitation,  and  in  those  between 
H  and  He,  and  D  and  He,  the  latter  is  the  stronger. 
In  the  case  of  H-A  and  D-A  collisions  the  degrees  of 
excitation  are  approx,  equal.  L.  G.  G. 

Determination  of  temperature  of  the  negative 
glow  from  band  spectra.  L.  Vegard  and  K.  G. 
Dorum  (Avh.  norsk.  Vidensk.-Akad.  Oslo,  I,  Mat.- 
nat.  Kl:,  1936,  No.  1,  15  pp. ;  Chein.  Zentr.,  1937,  i, 
2737).— Intensity  distribution  measurements  on  the 
i2-branches  of  the  2L*  ->  2S  transition  of  N2+,  at 
3914  a.,  lead  to  temp,  of  290 — 314°  K.  A.  J.  E.  W. 

Sodium  D-lines  in  the  night  sky  glow.  G. 
Cario  and  U.  Stille  (Z.  Physik,  1939,  113,  442 — 
448). — A  general  discussion  on  the  origin  of  the  Na 
in  the  atm.,  and  the  excitation  process  by  which  the 
D-lines  are  emitted.  L.  G.  G. 

X-Ray  resonance  absorption  lines  in  the  argon 
K  spectrum.  L.  G.  Parratt  (Physical  Rev.,  1939, 
[ii],  56,  295 — 297). — Recorded  with  a  two-crystal 
vac.  spectrometer,  the  absorption  curve  for  A  gas 
near  the  K  absorption  edge  is  analysed  in  terms  of  the 
main  edge  and  the  1&  ->  nP  (n  >  3)  series  of  resonance 
absorption  lines,  both  edge  and  series  members  being 
determined  uniquely.  N.  M.  B. 

Broadening  and  displacement  of  the  medium 
and  higher  potassium  series  lines  through 
helium  at  high  pressure.  C.  Fuchtbauer  and 
W.  vox  Heesen  (Z.  Physik,  1939,  113,  323—333).— 
The  displacements  and  broadening  of  the  eight  K 
lines  Is — to  Is — 12 p  have  been  determined  in 
relation  to  the  density  of  the  impacting  He  up  to  a 
pressure  of  55  atm.  Displacements  are  approx, 
cc  relative  density  and  are  all  towards  the  violet, 
but  the  broadening  decreases  from  its  max.  at  Is — 
4 p  as  the  higher  series  members  are  reached. 

L.  G.  G. 

Vacuum  wave-length  measurements  in  the 
iron  spectrum  by  means  of  the  reflexion  echelon 
grating.  W.  E.  Williams  and  A.  Middleton 
(Proc.  Roy.  Soc.,  1939,  A,  172,  159 — 172). — The  XX 
of  47  lines  have  been  determined  directly  against  the 
red  Cd  standard ;  the  accuracy  of  the  method  justi¬ 
fies  the  vals.  being  given  to  eight  figures.  G.  D.  P. 


Third  spark  spectrum  of  krypton,  Kr  iv.  A.  B. 

Rao  and  S.  G.  Krishnamurty  (Proc.  Physical  Soc., 
1939,  51,  772 — 777). — The  spectrum  of  a  highly 
condensed  discharge  through  fine  capillary  tubes 
containing  Kr  was  studied  with  high  dispersion. 
Multiplets  os4P — 5p4D,  5s4P — 5p4P,  etc.  in  the  near 
ultra-violet  are  identified,  term  vals.  are  given,  and 
data  and  classifications  for  ^-60  lines  are  tabulated. 

N.  M.  B. 

Hyperfine  structure  of  the  iodine  spectrum. 
T.  Schmidt  (Z.  Physik,  1939,  113,  439 — 441). — 
The  hyperfine  structure  of  the  5/93(2D)6p3F2  and 
5p3(2D)6s3D2  terms  of  the  I II  spectrum  is  determined. 
Deviations  from  the  quadratic  law  for  the  hyperfine 
structure  levels,  alleged  by  Tolansky,  are  not  con¬ 
firmed.  L.  G.  G. 

K  absorption  discontinuities  of  the  elements 
lanthanum  (57),  cerium  (58),  praseodymium 
(59),  neodymium  (60),  and  samarium  (62). 
(Mme.)  M.  Rouault  (Compt.  rend.,  1939,  209, 
434 — 436). — The  XX  of  the  discontinuities  (317-8, 
305-8,  294*6,  283-9,  264*1  X.)  have  been  redeter¬ 
mined  by  transmission  measurements  on  layers  of  the 
oxalates  [or  Ce2(C03)3]  of  optimum  thickness.  v/R 
vals.  for  the  electronic  levels  are  tabulated,  the 

highest  level  being  On, xii-  A.  J.  E.  W. 

Isotope  displacement  in  the  T1 II  spectrum. 
P.  Kohler  (Z.  Physik,  1939,  113,  306 — 322). — 
Hyperfine  structure  and  isotope  displacements  of  the 
T1  ii  spectrum  show  that  all  magnetic  separations 
and  isotope  displacements  fit  into  a  uniform  term 
scheme.  The  displacements  in  the  6* ms  1S0  series  are 
in  agreement  with  the  l/?ia3  law,  but  the  abs.  vals. 
calc,  from  Breit’s  theory  are  approx,  twice  too  great. 
The  displacements  of  the  centres  of  gravity  in  all 
terms  are  as  theory  demands.  L.  G.  G. 

Interaction  of  configurations  :  sd — />2.  R.  F. 
Bacher  (Physical  Rev.,  1939,  [ii],  56,  385;  cf.  A., 
1933,  331). — A  correction.  N.  M.  B. 

Balmer  emission  of  the  planetary  nebulae.  S. 
Miyamoto  (Mem.  Coll.  Sci.  Kyoto,  1938,  A,  21,  173 — 
202). — The  emission  mechanism  of  Balmer  lines  is 
treated  generally,  considering  both  recombination 
and  collision.  The  results  are  applied  to  model 
nebuke  and  a  method  of  estimating  the  electron 
temp,  from  the  observed  decrement  of  Balmer 
emission  is  described.  The  excitation  of  the  normal 
H  atom  by  slow  electron  impact  is  treated  wave- 
mechanically.  F.  J.  L. 

Hydrogen  emission  near  the  limit  of  the 
Balmer  series  in  the  solar  chromosphere.  S. 
Miyamoto  (Mem.  Coll.  Sci.  Kyoto,  1939,  A,  22,  1— 
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11). — The  H  atoms  of  high  energj7  in  the  solar  chromo¬ 
sphere  are  influenced  by  other  atoms  and  electrons, 
and  distributed  according  to  Boltzmann’s  law,  as 
for  free  electrons,  so  that  the  capture  theory  can 
be  used  to  derive  the  population  for  states  of  small 
quantum  no.  only.  The  ratio  of  the  frequencies  of 
collisional  ionisation  and  of  spontaneous  transition 
varies  with  height  in  the  chromosphere.  Detailed 
measurements  are  obtained  at  a  height  of  1000  km. 

F.  J.  L. 

Relative  intensities  of  the  Stark  effect  com¬ 
ponents  of  the  helium  lines.  L.  Minnhagen  (Z. 
Physik,  1939,  113,  292 — 301). — The  intensity  ratios 
of  the  components  of  the  ortho-He  lines  2p — 4 q 
are  obtained  from  the  canal-ray  method  (canal-ray, 
field,  and  direction  of  observation  mutually  rect¬ 
angular).  Results  do  not  agree  quantitatively  with 
Foster’s  theory.  L.  G.  G. 

Luminous  efficiency  of  ionised  caesium  vapour. 
F.  L.  Mohler  (J.  Opt.  Soc.  Amer.,  1939,  29,  152 — 
157). — Theoretical.  Computation  of  radiation  and 
electrical  characteristics  for  pressure  and  power 
input  >  those  at  present  attainable  give  an  optimum 
luminous  efficiency  of  ~180  lumens  per  \v.  at  6000° 
K.,  when  brightness  and  colour  temp,  are  '—5400° 
and  3700°  K.  At  760  mm.  Hg,  brightness  and  colour 
are  those  of  a  black  body.  L.  J.  J. 

Semi-conductor  theory  of  harrier-layer  and 
point  contact  rectifiers.  W.  Schottky  (Z.  Physik, 
1939,  113,  367 — 414). — -A  theoretical  survey  of  recti¬ 
fication  at  metal/semi-conductor  interfaces,  based  on 
a  comparison  with  electronic  conditions  in  a  vac. 
tube  containing  dissimilar  metallic  electrodes. 

L.  G.  G. 

Selenium  photo-cells.  III.  Behaviour  in  a 
high-frequency  circuit.  F.  Goos  (Z.  Physik,  1939, 
113,  334—349;  cf.  A.,  1939,  I,  5S).— A  Se  photo-cell 
is  joined  in  parallel  with  a  high-frequency  oscillating 
circuit  such  that  variations  in  frequency  caused  by 
illumination  of  the  cell  are  compensated  with  a  vari¬ 
able  condenser.  Because  of  the  capacity  associated 
with  the  barrier-layer,  the  resultant  SC’-time  curves 
measure  phenomena  occurring  in  the  Se  layer  only. 
Thus  the  normal  yellow-green  current  max.  disappears 
and  is  replaced  by  a  max.  in  the  long-X  (red)  region. 
The  behaviour  of  the  Se  resembles  that  of  ZnS 
phosphors ;  it  is  explained  in  terms  of  resistance  and 
capacity  changes,  and  e  of  the  semi-conductor  can  be 
directly  calc.  The  effects  of  temp,  and  light  intensity 
on  the  cell  are  also  observed.  L.  G.  G. 

Influence  of  the  cathode  on  the  sparking 
potential  of  heavy  hydrogen.  F.  L.  Jones  (Phil. 
Mag.,  1939,  [vii],  28,  328 — 337). — A  detailed  account 
and  extension  of  work  reported  elsewhere  (A.,  1939, 
1, 439).  It  is  further  shown  that  the  second  Townsend 
cocff.  3/a  is  the  same  for  H2  and  D2  (assuming  a  to 
be  the  same  for  both)  when  Z/p  (Z  —  v.  per  cm.  and 
p  —  gas  pressure  in  mm.  Hg)  ss  100,  but  when 
Zj p  >250  3/a  is  20—100%  greater  for  H2  than  for 
D2.  It  is  concluded,  therefore,  that  if  Z/p  —  150 
the  chief  cathode  process  is  photo-electric  emission, 
but  if  >250  the  secondary  emission  is  due  to  the  action 
of  positive,  ipns,  the  velocity  of  which  is  important  in 


connexion  with  the  mechanism  of  secondary  emission 
from  the  cathode  (Al,  Ni,  Cu,  Staybrite).  T.  H.  G. 

Process  of  electron  liberation  from  incan¬ 
descent  solid  bodies,  from  electron-optical 
investigations.  A.  Gehrts  (Z.  tech.  Physik,  1936, 
17,  656—660;  Chem.  Zentr.,  1937,  i,  2542).— 
Experiments  with  thoriated  cathodes  confirm  Lenard’s 
theory,  electrons  being  liberated  immediately  before 
emission  from  atoms  caused  to  interact  by  thermal 
motion.  A.  J.  E.  W. 

Influence  of  oxygen  on  thermionic  emission, 
from  investigations  with  the  electron  microscope. 

H.  Mahl  (Z.  tech.  Physik,  1936, 17,  653 — 656 ;  Chem. 
Zentr.,  1937,  i,  2542). — O  is  attached  most  easily 
to  thoriated  W  and  Mo  at  the  Th-covered  crystallites 
which  have  the  highest  emissive  power  in  high  vac. 
O  changes  the  intensity  distribution  in  the  emission 
pattern.  Evaporation  of  the  O  commences  at  the 
boundaries  with  O-free  areas,  and  when  complete 
leaves  the  Th  layer  almost  unchanged.  A.  J.  E.  W. 

New  method  of  determining  e/m  for  medium 
high  velocities.  J.  Aharoni  (Nature,  1939,  144, 
203 — 204). — The  method  described  is  particularly 
applicable  to  electrons  or  positrons  forming  the 
continuous  spectrum  from  radioactive  bodies. 

L.  S.T. 

Transformation  of  impulse  voltages.  Ob¬ 
servations  of  the  scattering  of  electrons  with  the 
cloud  chamber.  E.  Heuse  (Z.  Physik,  1939,  113, 
514 — 525).— Owing  to  the  limiting  amplification 
factor  attained  (max.  1*6)  the  transforming  up  of 
voltage  impulses  is  an  impacticable  means  of  obtain¬ 
ing  high  voltages  for  the  production  of  fast  electrons. 
Measurements  of  the  energies  of  the  latter  were  made 
with  a  cloud  chamber  and  lead  to  a  discussion  of  the 
nature  of  electron  scattering  therein.  L.  G.  G. 

Mobility  of  alkali  ions  in  gases.  I.  Attach¬ 
ment  of  water  molecules  to  alkali  ions  in  gases. 
R.  J.  Munson  and  A.  M.  Tyndall.  II.  Attach¬ 
ment  of  inert  gas  atoms  to  alkali  ions.  R.  J. 
Munson  and  K.  Hoselitz.  III.  Mobility  of 
alkali  ions  in  water  vapour.  R.  J.  Munson  (Proc. 
Roy.  Soc.,  1939,  A,  172,  28—42,  43—50,  51—54).— 

I.  An  experimental  arrangement  for  studying  the 
formation  of  clusters  by  the  attachment  of  H20  mols. 
to  alkali  ions  is  described.  In  A,  Kr,  and  Xe  a 
cluster  contains  >  6  mols.  H20.  The  results  indicate 
that  attachment  takes  place  in  a  three-body  collision 
between  an  ion,  a  gas  mol.,  and  a  H20  mol.,  and  that 
further  growth  of  the  cluster  is  rapid.  Yals.  of  the 
mobility  of  all  the  alkali  ions  in  all  the  inert  gases 
are  tabulated. 

II.  Evidence  has  been  obtained  for  the  attachment 
of  inert  gas  atoms  to  Li  ions.  In  He  at  30°  K.  an 
appreciable  fraction  of  the  ions  is  of  the  form 
Li-+,  wHe ;  the  fraction  is  smaller  at  90°  K.  and  zero 
at  room  temp.  The  val.  of  n  is  <^2.  Similar  results 
are  obtained  for  Ne  and  A.  In  Xe  and  Kr  every 
ion  collects  one  or  two  gas  atoms  at  room  temp. 
K  collects  no  gas  atoms  in  A  at  195°  K.,  owing  to 
the  larger  size  of  K*.  The  energy  of  dissociation  of 
Li*  and  the  gas  atom  is  estimated. 

III.  At  low  vals.  of  the  ratio  field /pressure  (E/p) 
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the  mobility  of  alkali  ions  in  H20  vapour  decreases 
with  increasing  mass  of  ion ;  the  mobilities  are  all 
low,  suggesting  that  the  ions  exist  as  clusters.  At 
higher  vals.  of  Ejp  the  clusters  begin  to  break  up, 
and  the  mobilities  increase.  The  results  are  compared 
with  the  behaviour  of  ions  in  liquids.  G.  D.  P. 

Nuclear  spin  and  magnetic  moment  of  ?JAL 
S.  Hillman  and  P.  Kusch  (Physical  Rev.,  1939, 
;ii],  56,  303 — 304 ;  cf.  A.,  1939,  I,  297).— The  mol. 
beam  magnetic  resonance  method  gives  an  observed 
gyromagnetic  ratio  1*451  ±0*004e/2mc,  and  a  com¬ 
parison  with  the  val.  obtained  from  the  hyperfine 
splitting  of  several  A1  lines  for  various  assumed  vals. 
of  the  spin  gives  a  nuclear  spin  5/2.  This  leads 
to  a  magnetic  moment  (experimentally  positive)  of 
3*628 ±0*010  nuclear  magnetons.  N.  M.  B. 

Theory  of  magnetic  effects  in  the  plasma  of  an 
arc.  L.  Tonks  (Physical  Rev.,  1939,  [ii],  56,  360 — 
373;  cf.  A.,  1938,  I,  4). — The  equations  governing 
electron  drift  in  the  presence  of  a  magnetic  field  are 
applied  to  the  low-pressure  uniform  positive  column 
plasma  with  reference  to  the  effect  of  transverse 
and  longitudinal  fields,  diamagnetic  susceptibility 
of  the  column,  and  the  constrictive  effect  of  the 
arc’s  own  magnetic  field.  N.  M.  B. 

Protium-deuterium  ratio  and  at.  wt.  of  hydro¬ 
gen.  J.  A.  Swabtout  and  M.  Dole  (J.  Amer.  Chem. 
Soc.,  1939,  61,  2025 — 2029). — Utilising  the  gaseous 
exchange  reaction  H2  +  HOD  HD  +  HOH, 
D-free  H20  containing  the  normal  isotopic  ratio  of  O 
has  been  prepared  from  Lake  Michigan  and  Atlantic 
Ocean  H20,  and  determinations  of  p,  the  ratio  of 
H  :  D,  were  respectively  6970  and  6900,  yielding 
1*0080  instead  of  1*0081  for  the  chemical  at.  wt.  of 
H.  H20  prepared  from  D2-ffee  H2  and  atm.  02 
was  6*6  p.p.m.  heavier  than  H20  containing  Lake 
Michigan  O  and  pure  H.  Therefore  the  at.  wt.  of 
O  in  air  is  >  that  of  the  Lake  Michigan  O  by 
0*0001 19±0*000002  at.  wt.  unit.  W.  R.  A. 

3He  in  helium.  L.  W.  Alvarez  and  R.  Cornog 
(Physical  Rev.,  1939,  [ii],  56,  379). — The  use  of  the 
60-in.  cyclotron  as  a  mass  spectrograph  has  shown 
that  3He  is  a  stable  isotopic  constituent  of  He  (3He++ 
has  a  range  of  54  cm.  in  air).  N.  M.  B. 

Luminescence  of  mercury  vapour  along  an 
a-ray  pencil,  and  transfer  of  nitrogen  excitation 
to  mercury.  A.  Luyckx  (Proc.  Roy.  Soc.,  1939, 
A,  172,  492 — 501). — The  luminescence  excited  by 
a-rays  from  a  Rn  source  in  a  tube  containing  N2  and 
Hg  vapour  in  the  presence  of  Fe304  was  studied 
spectrographically.  No  luminescence  is  observed  in 
the  absence  of  N2 ;  it  is  extinguished  by  traces  of  air 
but  H2  has  no  quenching  effect.  It  is  concluded  that 
the  N2  mols.  excited  by  the  a-rays  transfer  their 
energy  to  diat.  mols.  responsible  for  the  emission  of 
the  4850  a.  continuum.  G,  D.  P. 

y-Rays  of  ionium.  A.  G.  Ward  (Proc.  Camb. 
Pliil.  Soc.,  1939,  35,  322 — 326). — The  absorption  of 
the  harder  y-rays  from  ionium  has  been  studied  : 
the  first,  of  energy  68  ±1  ke.v.,  by  the  method  of 
bracketing,  making  use  of  the  K  absorption  discon¬ 
tinuities  of  Ta  and  W ;  the  second,  of  energy  190±20 
ke.v.,  by  analysis  of  the  absorption  curves.  The 


intensity  of  these  y-rays  is  estimated  to  be  1  quantum 
in  10-3  disintegration  for  each  y- ray.  F.  J.  L. 

Determination  of  the  half-value  periods  of 
radium-C'  and  thorium-C',  with  a  note  on  time 
lags  in  a  Geiger  counter.  J.  V.  Dunworth 
(Nature,  1939,  144,  152 — 153). — A  coincidence 
counter  with  an  electrical  resolving  time  ss  10“7  sec. 
gives  1*50(±0*20)  X  1<H  and  3(±1)  X  10~7  sec.  for 
the  periods  of  Ra-C*'  and  Th-C1',  respectively. 

L.  S.  T. 

Non-existence  of  electrons  of  multiple  mass  in 
the  p  emission  of  radium-E.  M.  Haissinsky,  S. 
Rosenblum,  and  R.  J.  Walen  (J.  Phys.  Radium, 
1939,  [vii],  10,  355 — 360). — Investigation  of  the  p 
spectrum  of  Ra -E,  using  an  apparatus  which  is  de¬ 
scribed,  shows  the  absence  of  heavy  electrons,  contrary 
to  the  hvpothesis  of  Jauncev  (A.,*  1938,  I,  169). 

W.  R,  A. 

Calorimetric  study  of  the  radiation  from  the 
active  deposit  of  thorium.  L.  Win  and  (J.  Phys. 
Radium,  1939,  [vii],  10,  361—365;  cf.  A.,  1938,  I, 
6). — A  new  precision  adiabatic  calorimeter  which 
employs  a  non-uniform  temp,  method  has  been  con¬ 
structed.  Simultaneous  application  of  this  method 
and  the  classical  uniform  temp,  method  to  the  energy 
liberated  by  the  active  deposit  of  Th  gives  1  mg.  y 
equiv.  =  1*09  millicurie.  W.  R.  A. 

Non-additivity  in  scattering  cross-sections  of 
slow  neutrons.  M.  Kimura  (Proc.  Imp.  Acad. 
Tokyo,  1939,  15,  214 — 216). — HgS  shows  a  large 
back-scattering  for  thermal  neutrons  in  spite  of  the 
strong  absorption  in  Hg.  The  scattering  cross- 
sections  of  Hg,  S,  and  HgS  for  slow  neutrons  were 
determined,  and  it  was  found  that  the  additive  law 
fails  completely  in  this  case.  With  “  D  ”  neutrons, 
however,  the  additive  law  holds  within  the  limits  of 
experimental  error.  A.  J.  M. 

Scattering  by  uranium  nuclei  of  fast  neutrons 
and  the  possible  neutron  emission  resulting  from 
fission.  L.  Goldstein,  A.  Rogozinski,  and  R.  J. 
Walen  (Nature,  1939,  144,  201 — 202). — Experi¬ 
ments  with  neutrons  of  Po  ±  Be  show  that  the  sum 
of  the  cross-sections  of  elastic  and  inelastic  scattering 
and  of  fission  for  the  U  nucleus  is  11  *2 ±1*5  x  10-24 
sq.  cm.  This  val.  implies  a  mean  path  in  U  that 
usually  admitted,  and  suggests  that  smaller  masses 
than  those  hitherto  expected  might  be  used  to  show 
chain  fission.  L.  S.  T. 

Possible  delay  in  the  emission  of  neutrons  from 
uranium.  D.  F.  Gibbs  and  G.  P.  Thomson  (Nature, 
1939,  144,  202). — Experiments  with  an  intermittent 
neutron  source  show  that  the  majority  of  neutrons 
produced  in  the  fission  of  U  appear  with  a  delay 
>10^  sec.  L.  S.  T. 

Energy  of  high-velocity  neutrons  by  the  photo¬ 
graphic  method.  C.  F.  Powell  and  G.  E.  F. 
Fertel  (Nature,  1939,  144,  115 — 116). — A  method 
for  determining  the  energy  of  protons  and  neutrons 
by  measurements  of  tracks  made  by  these  particles 
on  photographic  plates  is  outlined.  Curves  for 
B  ±  D  protons  show  that  the  resolving  power 
obtainable  equals  that  of  the  counter  method. 
Curves  reproduced  for  B  ±  D  and  Be  ±  D  neutrons 
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show  that  the  photographic  method  has  a  higher 
resolving  power  than  the  expansion  chamber  tech¬ 
nique,  over  which  it  has  other  important  advantages. 

L.  S.  T. 

Elastic  collisions  of  protons  and  very  fast 
neutrons.  M.  Nogami  (Sci.  Papers  Inst.  Phys. 
Chem.  Res.  Tokyo,  1939,  36,  244 — 250). — Mathe¬ 
matical.  The  calc,  cross-sections  for  neutrons  of  15 
to  35  Me.v.  energy  range  from  0-65  to  0*25  X  10~24 
sq.  cm.  E.  J.  G. 

Induced  radioactivity  in  cadmium  and  indium. 
J.  M.  Cork  and  J.  L.  Lawson  (Physical  Rev,,  1939, 
[ii],  56,  291—294;  cf.  A.,  1937,  I,  277).— In  Cd 
bombarded  with  deuterons  two  chain  reactions  are 
observed  :  Cd  (56  hr.)  -X  In  (4*5  hr.)  and  Cd  (3*75 
hr.)  ->  In  (2*1  hr.).  There  is  evidence  that  a  new 
65-hr.  y-radiation  is  due  to  an  excited  state  of  normally 
stable  113ln.  Accurately  measured  data  on  Cd  and 
In  radiations  are  tabulated.  N.  M.  B. 

Electron  and  positron  spectrum  of  radioactive 
arsenic.  W.  Schaeffer  and  P.  Harteck  (Z. 
Physik,  1939,  113,  287—291 ;  cf.  A.,  1938,  I,  339).— 
An  extension  of  the  earlier  work.  L.  G.  G. 

Fission  of  protactinium.  A.  von  Grosse,  E.  T. 
Booth,  and  J.  R.  Dunning  (Physical  Rev.,  1939,  [ii], 
56,  382). — ^[Pa  bombarded  with  fast  neutrons  from 
the  cyclotron  undergoes  fission,  the  no.  of  fissions 
being  30 — 40  times  the  no.  observed  from  the  same 
amount  of  Th.  The  threshold  is  ^1  Me.v.  No 
fissions  were  produced  by  thermal  neutrons  or  photo¬ 
neutrons.  Chemical  separation  showed  that  two  of 
the  products  were  Rb  (18  min.)  and  Cs  (30  min.). 
Results  are  compared  with  those  for  the  fission  of 
^Th  and  02U.  N.  M.  B. 

Coincidences  between  (3-  and  y- rays  in  indium. 
L.  M.  Langer,  A.  C.  G.  Mitchell,  and  P.  W. 
McDaniel  (Physical  Rev.,  1939,  [ii],  56,  380—381). 
— In  an  attempt  to  determine  whether  the  (3-ray 
spectrum  of  116In  (54  min.)  is  simple  or  complex, 
y-y  and  p-y  coincidences  produced  in  two  fast 
Geiger-Miiller  counters  were  recorded.  The  y~y 
coincidences  yielded  a  val.  of  0*65^0*06  per  1000 
y -rays  recorded.  When  the  no.  of  p-y  coincidences 
per  (3-particle  is  plotted  against  thickness  of  (3-ab¬ 
sorber,  the  val.  of  the  ordinate  remains  const.,  giving 
no  indication  of  a  complex  spectrum.  A  study  of  the 
absorption  of  the  total  radiation  in  A1  shows  evidence 
of  discontinuities  at  0*8  Me.v.  and  at  the  1-2  Me.v. 
end  point  (cf.  Brown  and  Mitchell,  A.,  1936,  1441). 
The  116In  (54  min.)  -xllc  Sn  disintegration  appears  to 
be  a  simple  (3-transition  followed,  on  the  average,  by 
two  y-rays.  N.  M.  B. 

Excitation  of  y-radiation  in  the  processes  of 
proton  capture.  S.  C.  Curran  and  J.  E.  Strothers 
(Proc.  Roy,  Soc.,  1939,  A,  172,  72 — 89). — Excitation 
curves  relating  the  intensity  of  emitted  y-radiation 
to  the  energy  of  the  incident  proton  were  determined 
for  the  elements  D,  Li,  Na,  Mg,  P,  and  Cl  with  proton 
energies  up  to  1  Me.v.  A  no.  of  new  resonance  peaks 
were  observed.  G.  D.  P. 

Resonance  phenomena  in  scattering  of  a-par- 
ticles  by  some  light  nuclei.  S.  Devons  (Proc. 
Roy.  Soc.,  1939,  A,  172,  127 — 142). — The  scattering 


of  a-particles  by  the  elements  C,  N,  0,  F,  Ne,  and  A 
was  studied,  resonance  peaks  being  observed  for 
C,  N,  O,  and  F.  G.  D.  P. 

Scattering  of  a-particles  in  helium.  S.  Devons 
(Proc.  Roy.  Soc.,  1939,  A,  172,  559 — 567). — The 
scattering  was  measured  at  angles  of  27°  and  38*5° 
for  energies  up  to  8*5  Me.v.  The  results  are  consistent 
with  the  existence  of  a  broad  level  of  8Be  with  spin 
two  quantum  units,  and  with  energy  ~3*3  Me.v. 
in  excess  of  the  ground  state.  G.  D.  P. 

Scale  for  predicting  nuclear  transformations. 
V.  Karapetoff  (J.  Chem.  Edue.,  1939,  16,  283 — 
285). — The  construction  and  use  of  a  nine-point  scale, 
which,  when  placed  on  a  chart  of  isotopes,  permits 
prediction  of  nuclear  transformations  and  disinte¬ 
grations  of  the  elements  on  bombardment  with  protons, 
deuterons,  neutrons,  or  a-particles,  is  described. 

L.  S.  T. 

Evaluation  of  the  beta  upper  energy  limits  [of 
radio-elements]  with  simple  absorption  data. 
J.  B.  R.  Raj  am,  P.  C.  Capron,  and  M.  de  Hemptinne 
(Nature,  1939,  144,  202 — 203). — The  method  pro¬ 
posed  utilises  absorption  data  to  construct  the  Fermi 
and  Konopinski-Uhlenbeck  theoretical  curves  and 
deduces  the  upper  limit  by  extrapolation.  Advantages 
of  the  method  are  discussed,  and  its  application  to 
radio-Rh  and  -Ag,  obtained  bv  slow  neutron  activ¬ 
ation,  is  described.  L.  S.  T. 

Nuclear  reactions  in  the  continuous  energy 
region.  N.  Bohr.  R.  Peierls.  G.  Placzek  (Nature, 
1939,  144,  200 — 201). — A  theoretical  discussion. 

L.  S.  T. 

Production  of  yukons.  G.  Cocconi  (Nuovo 
Cim.,  1939, 16,  78 — 85). — The  energy  spectrum  of  the 
electrons  constituting  the  primary  cosmic  radiation 
is  calc.,  in  good  agreement  with  the  experimental 
results  at  high  altitudes.  Assuming  that  the  most 
penetrating  portion  of  the  radiation  consists  of  yukons, 
the  probability  of  their  production  from  primary 
electrons  is  calc.  0.  J.  W. 

Nuclear  energy  levels  in  10B.  P.  G.  Kruger, 
F.  W.  Stallmann,  and  W.  E.  Shoupp  (Physical  Rev., 
1939,  [ii],  56,  297—302;  cf.  A.,  1938,  I,  6).— Data 
obtained  by  the  Compton  recoil  electron  method  and 
the  4:  electron  pair  production  method  indicate 
31  lines  in  the  y-ray  spectrum  of  10B.  These  are 
accounted  for  by  9  energy  levels  which  show  approx, 
agreement  with  the  neutron  spectrum  from  the  same 
reaction  (cf.  Staub,  A.,  1939,  I,  171).  A  provisional 
classification  based  on  a  correlation  of  observed  and 
predicted  energy  levels  is  given.  N.  M.  B. 

Disintegration  of  the  separated  isotopes  of 
boron  under  proton  and  deuteron  bombardment. 

C.  L.  Smith  and  (Miss)  E.  B.  M.  Murrell  (Proc. 
Camb.  Phil.  Soc.,  1939,  35,  298— 303).— The  dis¬ 
integration  of  the  separated  isotopes  of  B  under  proton 
and  deuteron  bombardment  has  been  investigated, 
and  previous  results  are  confirmed.  A  new  excitation 
level  of  8B  is  given  as  7*5  Me.v.  above  the  ground 
state.  F.  J.  L. 

Production  of  8Li  by  bombardment  of  boron 
with  neutrons.  (Miss)  A.  M.  Lawrance  (Proc. 
Camb.  Phil.  Soc.,  1939,  35,  304 — 308). — The  decay 
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period  of  the  a-activity  product  produced  on  bom¬ 
barding  B  with  neutrons  from  Li  +  D  is  the  same  as 
that  of  8Li.  Neutrons  from  a  Be  +  D  source  (max. 
energy  4*5  Me.v.)  produce  no  actmty.  A  max.  in  the 
no.-range  distribution  of  a-particles  emitted  by  8Li 
occurs  at  a  range  of  about  6  mm.  F.  J.  L. 

Cross-section  for  the  reaction  2H-f2H  ->  xH+: 3H 
with  a  gas  target.  J.  A.  Van  Allen,  A.  Ellett, 
and  D.  S.  Bayley  (Physical  Rev.,  1939,  [ii],  56, 
383). — The  abs.  cross-sections  X  1026,  with  a  target  of 
Do  at  0*1  mm.  pressure,  for  bombarding  energies  of 
50,  100,  200,  330,  and  390  ke.v.  are  1*4,  1*6,  2*5, 
3*Sj  and  4*9  sq.  cm.,  respectively.  The  error  is 
6 — 8%  excluding  that  due  to  contamination  of  the 
beam  with  XH  and  to  recombination  of  the  ions  in  the 
beam  in  passage  through  the  target.  N.  M.  B. 

Very  weak  [cosmic]  radiation.  G.  Bernardini 
and  B.  Ferretti  (Nuovo  Cim.,  1939,  16,  173 — 
180). — Measurements  are  recorded  of  the  penetrating 
power  through  Pb  and  other  materials  of  the  weak 
radiation  consisting  of  electrons  and  y-rays  and  having 
a  mean  energy  <10  Me.v.  The  theory  of  this 
radiation  is  discussed.  0.  J.  W. 

Showers  produced  by  penetrating  rays. 
W.  F.  G.  Swann  and  W.  E.  Ramsey  (Physical  Rev., 
1939,  [ii],  56,  378). — An  arrangement  of  Pb  slabs 
and  Geiger  counters  is  described,  and  data  are  tabul¬ 
ated  for  the  no.  of  events  which  are  accompanied  by 
1 — 8  additional  rays.  Results  are  considered  in 
relation  to  mesotron  energies.  N.  M.  B. 

Shower  production  by  penetrating  cosmic  rays. 
A.  C.  B.  Lovell  (Proc.  Roy.  Soc.,  1939,  A,  172, 
568 — 582). — The  showers  produced  under  thicknesses 
of  Pb  >10  cm.  have  been  investigated.  Analysis 
of  the  results  shows  that  the  observed  showers  can 
be  accounted  for  as  cascade  showers  produced  by  an 
electron  which  has  been  knocked- on  in  a  direct  col¬ 
lision  with  a  mesotron.  G.  D.  P. 

Absorption  of  penetrating  cosmic-ray  par¬ 
ticles  in  gold.  J.  G.  Wilson  (Proc.  Roy.  Soc.,  1939, 
A,  172,  517—529). — Measurements  Avere  made  Avith 
a  cloud  chamber  of  the  curvature  changes  of  tracks 
in  a  field  of  10,000  gauss,  using  an  absorber  of  Au 
2  cm.  thick.  At  Ioav  energies  absorption  is  due  entirely 
to  ionisation ;  an  estimate  of  the  mass  of  the  mesotron 
is  obtained  from  a  track  of  A^ery  Ioav  energy.  At  high 
energies  a  feAv  particles  Avere  observed  to  undergo 
greater  absorption.  G.  D.  P. 

Observations  on  cosmic  rays  using  a  large 
randomly  operated  cloud  chamber.  E.  J. 
Williams  (Proc,  Roy.  Soc.,  1939,  A,  172, 194 — 212). — 
A  Wilson  cloud  chamber  30  cm.  deep  and  30  cm.  dia¬ 
meter  is  described ;  it  is  used  to  investigate  the  energy 
spectrum  of  cosmic-ray  particles  beloAv  300  Me.v. 
energy.  Electron  shoAvers  and  tracks  due  to  meso¬ 
trons  AA'ere  obserA^ed.  G.  D.  P. 

Directional  distribution  of  the  hard  and  soft 
components  of  cosmic  radiation.  J.  Barn6thy 
and  M.  Forr6  (Nature,  1939,  144,  116 — 117). — 
Measurements  of  the  directional  distribution  of  the 
hard  and  soft  components  of  cosmic  radiation  can 
be  explained  by  assuming  that  the  ATertical  radiation 


at  sea-level  consists  of  65%  mesons,  30%  electrons 
produced  in  meson  decay,  and  5%  electrons  and  heavy 
ionising  particles  produced  by  neutrinos.  L.  S.  T. 

New  model  of  the  point  charge  electron  and  of 
other  elementary  particles.  E.  C.  G.  Stueckel-; 
berg  (Nature,  1939,  144,  11S).  L.  S.  T. 

Representation  of  the  Lorentz  group  and  • 
Dirac’s  theory  of  the  electron.  G.  Gentile 
(Nuoa^o  Cim.,  1939,  16,  181 — 190). — Mathematical. 

0.  J.  W. 

Deviation  from  the  Coulomb  law  for  a  proton. 
W.  E.  Lamb,  jun.  (Physical  Rev.,  1939,  [ii],  56,  384). — 
Mathematical.  On  the  basis  of  current  mesotron 
theories  no  short-range  repulsion  between  a  proton 
and  an  electron  is  possible.  This  result  is  in  opposition 
to  that  of  Frohlich  et  ah  (A.,  1939,  I,  447). 

N.  M.  B. 

Vector  model  of  the  atom  and  theory  of 
rotations.  E.  Bonauguri  (Nuovo  Cim.,  1939,  16, 
202 — 224). — Mathematical.  0.  J.  W. 

Use  of  the  thermodynamic  conception  for  the 
normal  state  of  the  atomic  nucleus.  S.  Wata- 
nabe  (Z.  Physik,  1939,  113,  482—513).— 

Mathematical.  L.  G.  G. 

Stability  of  nuclei  against  p-emission.  K. 
Fuchs  (Proc.  Camb.  Phil.  Soc.,  1939,  35,  242—255).— 
Theoretical.  The  general  scheme  of  stable  nuclei  and 
the  isotopic  breadth  of  nuclei  Avith  odd  charge  no.  are 
explained.  The  breadth  of  the  isobaric  region  is  calc., 
and  its  increase  in  passing  from  light  to  heaA^y  atoms 
explained.  F.  J.  L. 

Virtual  state  of  5He  and  meson  forces.  S.  M. 
Dancofe  (Physical  Rev.,  1939,  [ii],  56,  3S4— 385).— 
Mathematical.  N.  M.  B. 

Classical  theory  of  mesons.  H.  J.  Bhabha 
(Proc.  Roy.  Soc.,  1939,  A,  172,  384 — 409). — The 
fundamental  equations  of  motion  of  a  neutron  in  a 
meson  field  are  deduced.  The  energy  of  the  field 
associated  with  a  neutron  and  the  scattering  of  mesons 
by  neutrons  are  considered.  It  appears  that  the 
effective  mass  of  the  neutron  (or  proton)  in  nuclear 
phenomena  is  <  the  real  mass  by  ~  10  Me.v.  The 
results  obtained  are  compared  Avith  those  derived 
from  the  quantised  theory  of  mesons.  G.  D.  P. 

Protidons.  E.  Seahn  (Compt.  rend.,  1939,  209, 
432 — 434). — Theoretical.  The  masses  of  “  proti¬ 
dons, ”  derh^ed  from  protons  by  the  action  of  primary 
photons  in  cosmic  radiation,  are  considered  ;  the  most 
probable  vsd.  is  205*5m.  A.  J.  E.  W. 

Recent  experimental  results  in  nuclear  iso¬ 
merism.  B.  Pontecorvo  (Nature,  1939,  144, 
212 — 213). — A  reAdew.  L.  S.  T. 

Periodicity  patterns  of  the  elements.  K.  G. 
Irwin  (J.  Chem.  Educ.,  1939,  16,  335 — 340). — The 
elements  are  arranged  on  an  uncoiling  spiral,  each 
coil  of  which  ends  Avith  a  member  of  the  inert  gas 
group.  Periodicity  patterns  are  then  traced  on  such 
spirals  representing  valency,  metallurgical  relation¬ 
ships,  m.p.,  activity  of  the  metals  towards  acids, 
density,  behaAdour  of  oxides,  and  metallic  ion  group  . 
analysis.  L.  S.  T. 
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Improved  periodic  table.  W.  F.  Luder  (J. 
Chem.  Educ.,  1939,  16,  393 — 395). — Ebel’s  arrange¬ 
ment  of  the  elements  (A.,  1939,  I,  169)  is  elaborated. 

L.  S.  T. 

Calculated  wave  functions  and  energy  values 
for  X-ray  terms  of  potassium.  W.  A.  Thatcher 
(Proc.  Roy.  Soc.,  1939,  A,  172,  242— 263).— Self- 
.  consistent  field  calculations,  without  exchango,  are 
made  for  two  states  of  the  K  atom.  JC-Ray  ionis¬ 
ation  energies  are  then  calc. ;  good  agreement  with 
experimental  vals.  is  obtained.  G.  D.  P. 

Generalised  formula  for  the  Doppler  effect. 

L.  Fleischmann  (J.  Opt,  Soc.  Amer.,  1939,  29,  302— 
304). — A  formula  is  developed  to  include  velocities  of 
source  and  observer  which  may  be  any  function  of 
time  on  any  kind  of  path  in  space.  0.  D.  S. 

Avogadro  number.  J.  E.  Johnston  (J.  Chem. 
Educ.,  1939, 16,  333 — 334). — A  demonstration  experi¬ 
ment  for  the  determination  of  N  from  the  electrolysis 
of  dil.  H2S04  is  described.  L.  S.  T. 

Comparison  of  the  velocity  of  visual  and  infra¬ 
red  light  by  an  astronomical  method.  J.  S.  Hall 
(J.  Franklin  Inst.,  1939,  228,  411 — 423). — The 
velocity  of  light  has  the  same  val.  for  5500  a.  as  for 
8660  a.  within  16  m.  per  sec.  A.  E.  M. 

Ultra-violet  absorption  of  calciferol.  S.  K. 
Crews  and  E.  L.  Smith  (Analyst,  1939,  64,  568 — 
570). — Calciferol  is  so  photolabile  that  special  pre¬ 
cautions  are  necessary  for  the  accurate  determination 
of  its  absorption  spectrum.  By  the  continuous  flow 
method,  using  the  Spekker  photometer,  vals.  of  E{?m. 
265  mg.  between  485  and  500  were  obtained,  whilst  the 
normal  technique  gave  lower  vals.  owing  to  decomp. 

E.  C.  S. 

Electronic  transition  of  the  Rydberg  series 
type  in  the  absorption  spectra  of  hydrocarbons. 
(Miss)  E.  P.  Carr  and  (Miss)  H.  Stucklen  (J.  Chem. 
Physics,  1939,  7,  631). — 17  olefinic  hydrocarbons  (A., 
1938,  1,  173)  examined  show  a  group  of  narrow  diffuse 
absorption  bands  of  high  intensity  between  43,000 
and  53,000  cm,4  The  position  of  the  first  band  in 
each  compound  is  determined  by  the  no.  of  alkyl 
groups  bound  to  the  doubly-linked  C  but  is  indepen¬ 
dent  of  the  nature  of  the  group.  The  plot  of  the 
position  of  the  first  band  against  the  no.  of  the 
substituent  alkyls  is  an  approx,  straight  line  passing 
through  the  val.  57,320  cm."1  for  C2H4  measured  by 
Price  (A.,  1935,  562).  By  analogy  with  C2H4  these 
first  bands  constitute  the  first  electronic  band  system 
of  a  Rydberg  series  superimposed  on  a  continuous 
band  of  high  intensity  which  has,  for  most  olefines, 
a  max.  at  ~57,000  cm.-1  The  parallelism  in  position 
between  the  first  bands  in  the  Schumann  region  of  all 
hydrocarbons  containing  C*CHICH*C,  and  the  simi¬ 
larity  between  the  bands  of  cycfohexene  and  cis-&&- 
butylene  is  easily  understood  if  the  electronic  trans¬ 
ition  is  of  the  Rydberg  series  type  where  the  electron 
concerned  is  non-bonding  and  the  energy  of  the 
transition  would  be  dependent  primarily  on  the 
effective  nuclear  charge  of  the  C  atom.  W.  R.  A. 

Absorption  spectrum  of  further  purified  cyto¬ 
chrome  c. — See  A.,  1939,  III,  939. 


Ultra-violet  absorption  spectra  of  bile-pigment 
iron  compounds  and  bile  pigments. — See  A., 
1939,  III,  914. 

Phototropy  of  anils  and  of  solutions  of  the 
leuco-cyanides  of  malachite-  and  brilliant- 
greens. — See  A.,  1939,  II,  506. 

Laboratory  analysis  of  the  selective  absorption 
of  light  by  sea-water.  G.  L.  Clarke  and  H.  R. 
James  (J.  Opt.  Soc.  Amer.,  1939,  29,  43 — 55). — The 
absorption  of  light  (3650 — 8000  a.)  by  natural  and 
artificial  sea-H20  is  compared  with  that  of  distilled 
H20,  and  the  influence  on  absorption  of  dissolved  salts 
and  of  suspended  matter  discussed.  F.  J.  L. 

Rotation  analysis  of  the  a'3£+  a3J7  CO 
bands.  L.  Gero  and  K.  Lorinczi  (Z.  Physik,  1939, 
113,  449 — 461). — The  analysis  of  the  8-0,  9-0,  10-1, 
and  11-1  bands  of  the  above  system  has  been  made. 
The  rotation  consts.  are  in  good  agreement  with 
those  obtained  from  perturbation  data,  and  extra¬ 
polation  towards  lower  vibration  levels  gives  Be  = 
1*331  cm.-1  and  a  =  0*016  cm.4  L.  G.  G. 

Sulphur  bands  and  an  attempt  to  obtain  HS 
bands.  G.  Glockler  and  W.  Horwitz  (J.  Chem. 
Physics,  1939,  7,  857). — Attempts  to  obtain  the  band 
spectrum  of  HS  have  failed  although  various  S -con¬ 
taining  gases  and  mixtures  have  been  tried.  The 
spectrum  of  S  bands  was  always  found.  This  indicates 
great  instability  of  HS.  W.  R.  A. 

Interpretation  of  the  visible  absorption  of 
bromine.  N.  S.  Bayliss  and  A.  L.  G.  Rees  (J. 
Chem.  Physics,  1939,  7,  854 — 855). — -Mulliken’s 
alternative  interpretations  (A.,  1936,  1310)  of  the 
A  and  B  components  have  been  considered  in  the 
light  of  data  on  the  visible  Br  continuum  in  solution 
and  of  other  spectroscopic  data.  W.  R.  A. 

Nitric  oxide  in  the  earthTs  upper  atmosphere. 

J.  Kaplan  (Nature,  1939,  144,  152). — The  spectrum 
of  an  afterglow  produced  by  passing  a  very  weak 
discharge  through  N2  (at  10  mm.)  containing  a  trace 
of  02  shows  certain  NO  bands  strongly  developed, 
but  the  {3-system  of  NO,  normally  the  stronger,  is 
absent.  In  all  other  respects,  this  spectrum  repre¬ 
sents  the  best  laboratory  reproduction  so  far  obtained 
of  the  light  of  the  night  sky.  The  NO  bands  are 
absent  in  the  auroral  afterglow  obtained  with  a 
strong  discharge.  It  is  concluded  that  the  NO  bands 
are  present  in  the  light  of  the  night  sky,  but  cannot 
be  observed  owing  to  03  absorption.  Much  of  the 
night-sky  radiation  appears  to  originate  as  low  in  the 
atm.  as  25  km.  Cosmic  radiation  may  also  be  a 
major  contributor  to  this  light.  L.  S.  T. 

Absorption  spectrum  of  aluminium  fluoride 
(A1F).  G.  D.  Rochester  (Physical  Rev.,  1939, 
[ii],  56,  305 — 307). — A  new  band  system  in  the  region 
2200 — 2350  a.  is  described.  Of  ~60  bands,  40  are 
placed  in  one  system ;  five  regions  of  absorption  form 
five  sequences,  and  an  expression  for  the  band  heads 
is  given.  Vibrational  consts.  and  classification  data 
are  tabulated.  N.  M.  B. 

Influence  of  temperature  and  pressure  on  the 
infra-red  absorption  spectrum  of  gaseous  and 
liquid  hydrogen  chloride  up  to  the  critical  state. 
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W.  West  (J.  Chem.  Physics,  1939,  7,  795—801).— 
The  absorption  spectra  near  1*7  (x.  of  liquid  HC1  from 
— 100°  to  the  crit.  temp.  (52°)  and  of  gaseous  HC1 
from  1  atm.  to  the  crit.  pressure  (82  atm.)  have  been 
investigated  by  a  grating  instrument  using  a  pressure 
cell  which  is  described.  With  HC1  gas  the  fine 
structure  disappears  with  increasing  pressure  until 
finally  a  simple  rotation-vibration  doublet  is  ob¬ 
tained.  In  the  liquid  state  a  single  max.  occurs  at  a 
rather  lower  v  than  for  the  gas ;  v  increases  with  rise 
of  temp.  The  shift  with  temp,  is  only  partly  explained 
by  the  hypothesis  that  a  perturbation  arises  from  the 
electrostatic  action  of  neighbouring  mols. ;  the  shift 
observed  is  <  that  produced  by  inert  solvents  of  the 
same  dielectric  const,  as  liquid  HC1.  W.  R.  A. 

Infra-red  absorption  of  hydrogen  fluoride. 

A.  M.  Buswell,  R.  L.  Maycock,  and  W.  H.  Rode- 
bush  (J.  Chem.  Physics,  1939,  7,  856 — 857). — Ex¬ 
amination  of  HE  vapour  by  both  a  prism  and  a  grating 
spectrometer  confirms  the  data  of  lines  (A.,  1921,  ii, 
4)  and  reveals  very  strong  absorption  at  higher  pres¬ 
sures  which  is  attributed  to  association.  The  two 
main  max.  are  at  2-95  and  2-87  p.  and  have  equal 
intensities.  In  CC14  there  is  no  evidence  of  association 
and  the  spectrum  shows  probably  three  absorption 
max.  instead  of  two ;  the  middle  one  has  greatly 
magnified  intensity.  W.  R.  A. 

Vibration  spectra  and  molecular  structure. 
VTI.  Infra-red  studies  on  the  vapours  of  some 
carboxylic  acids.  R.  C.  Herman  and  R.  Hof- 
stadter  (J.  Chem.  Physics,  1939,  7,  630). — Ah 
erratum  is  noted  (cf.  A.,  1939, 1, 450)  and  an  addendum 
dealing  with  the  probable  error  in  the  heat  of 
association  of  EtC02D  is  given.  W.  R.  A. 

Vibration  spectra  and  molecular  structure. 
VTII.  Absorption  spectra  of  light  and  heavy 
phenol  and  aniline  vapours.  V.  Williams,  R. 
Hofstadter,  and  R.  C.  Herman  (J.  Chem.  Physics, 
1939,  7,  802- — 805). — The  spectra  from  1  to  13  fx.  of 
PhOH,  PhOD,  NH2Ph,  and  ND2Ph  vapours  have 
been  measured  with  a  rock-salt  prism  spectrometer. 
Comparison  of  the  spectra  of  the  isotopic  analogues  is 
made  and  the  shifts  of  certain  bands  are  discussed. 
Comparison  is  also  made  with  available  data  for  other 
physical  states  of  PhOH  and  NH2Ph.  W.  R.  A. 

N-H  harmonic  bands  of  pyrrole  at  9900  A.,  and 
the  structure  of  the  pyrrole  molecule.  L.  R. 
Zumwalt  and  R.  M.  Babger  (J.  Chem.  Physics,  1939, 
7,  629 — 630). — The  N-H  absorption  of  pyrrole  vapour 
has  been  photographed  at  150°  and  250°  using  high 
and  low  dispersion  in  order  to  re-examine  the  con¬ 
clusions  of  Freymann  (A.,  1939,  I,  179)  that  three 
bands  at  9818  (strong),  9890  (weak),  and  9961  a. 
(very  faint)  arose  from  different  mol.  species.  At  low 
dispersion  with  rise  of  temp,  the  weak  bands  increase 
in  intensity  relative  to  the  9818  a.  band,  indicating 
that  the  9818  a.  band  is  due  to  absorption  from  the 
ground  level  whilst  the  other  two  involve  absorption 
from  two  different  excited  states.  High- dispersion 
studies  show  that  these  excited  states  correspond  with 
different  vibrational  excitation  and  not  with  different 
geometrical  configurations  of  the  mol.  The  9961  a. 
band  could  not  be  photographed  under  high  disper- 
mm*  (a.,  i.) 


sion ;  the  two  others  show  identical  envelopes  differing 
only  in  intensity,  and  consisting  of  P  and  R  branches 
and  a  narrow  Q  branch.  From  consideration  of  band 
spacings  and  intensities  it  is  concluded  that  (i)  the 
three  bands  form  a  sequence,  (ii)  the  9S90  A.  band 
is  ascribable  to  a  transition  in  which  some  low- 
frequency  vibration  is  excited  in  both  upper  and  lower 
levels,  (iii)  there  is  an  unusually  large  interaction 
between  the  N-H  valency  vibration  and  some  low- 
frequency  vibration  (~650  cm.-1),  (iv)  the  interaction 
in  (iii)  may  involve  some  bending  motion  of  the  N-H 
linking  with  respect  to  the  rest  of  the  mol. 

W.  R.  A. 

Infra-red  and  Raman  spectra  of  polyatomic 
molecules.  IX.  Dimethylacetylene,  C4Hfi.  B.  L. 
Crawford,  jun.  (J.  Chem.  Physics,  1939,  7,  555 — 
562;  cf.  A.,  1939,  I,  354). — The  infra-red  absorption 
of  gaseous  C4H6  (2 — 24  ^.)  and  the  Raman  spectrum 
of  the  liquid  have  been  studied.  Experimental  data 
have  been  analysed  and  the  fundamental  vv  of  the 
mol.  determined.  The  vv  agree  with  a  modified 
valency-force  potential  function  in  which  the  Me  group 
force  consts.  are  those  determined  previously  for 
C2H6.  W.  R.  A. 

Infra-red  absorption  spectrum  of  methyl- 
amine  vapour.  A.  P.  Cleaves  and  E.  K.  Plyler 
(J.  Chem.  Physics,  1939,  7,  563 — 569). — The  infra-red 
absorption  of  NH2Me  vapour  (2 — 18  jx.)  has  been 
measured  ;  of  the  19  bands  observed  9  have  been 
assigned  to  fundamental  vibrations.  Several  bands 
from  6  to  8  (x.,  which  arise  from  the  bending  vibrations 
of  the  two  groups,  cause  overlapping  and  render 
analysis  in  this  region  difficult.  3  bands  due  to  CH 
vibrations  appear  between  3*0  and  3-6  jx.,  whilst  the 
band  due  to  NH  parallel  valency  vibration  is  at 
2*98  (x.  The  most  intense  band  (12*9  jx.)  arises  from 
a  bending  vibration  of  the  H  atoms  in  the  NH2  group. 
The  parallel  vibration  between  the  Me  and  NH2 
groups  gives  a  parallel  band  at  9*56  fx.  with  a  sharp 
and  intense  zero  branch.  The  other  bands  observed 
have  been  assigned  to  over-  and  combination  tones. 

W.  R.  A. 

Infra-red  absorption  spectrum  of  ?i-pentane. 
G.  A.  Stinchcomb  (J.  Chem.  Physics,  1939,  7,  853). 
— ?i-C5H12  has  been  examined  from  1  to  16  [x.  Bands 
at  6*8,  7*2,  and  7*9  [x.  are  doublets  with  a  separation 
of  ~10  cm."1  Between  8*0  and  8*5  jx.  there  are 
several  ill- defined  peaks  separated  by  ~2*0  cm.-1 
Yals.  of  the  least  and  greatest  moments  of  inertia  are 
computed  and  agree  with  vals.  calc,  for  a  mol.  of  W 
form.  W.  R.  A. 

Peculiarity  in  the  infra-red  absorption 
spectrum  of  germane.  E.  Lee  and  G.  B.  B.  M. 
Sutherland  (Proc.  Camb.  Phil.  Soc.,  1939,  35,  341 — 
342). — Strong  additional  lines  are  found  in  the 
GeH4  band  at  2110  cm."1  (cf.  A.,  1936,  136).  The 
lines  are  not  due  to  an  isotope,  and  are  unlikely  to 
be  due  to  transitions  from  excited  levels;  they  may 
be  due  to  some  perturbation  of  the  rotational  levels. 

F.  J.  L. 

Infra-red  absorption  spectrum  of  tetradeutero- 
ethylene.  G.  K.  T.  Conn  and  G.  B.  B.  M.  Suther¬ 
land  (Proc.  Roy.  Soc.,  1939,  A,  172,  172 — 193). — 
The  absorption  spectrum  was  studied  in  the  range 
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1—19  g .  It  is  concluded  that  some  of  the  current 
assignments  of  the  fundamental  frequencies  of  C2H4 
are  open  to  question.  G.  D.  P. 

Infra-red  study  of  hydrazoic  acid,  HN3.  M.  M. 
Davies  (Trans.  Faraday  Soc.,  1939, 35, 1184 — 1192). — : 
The  absorption  spectrum  of  HN3  in  the  region  2—21  g. 
has  been  determined.  Well-defined  bands  at  3*0, 
4*35,  4*7,  S*0,  and  8*7  g.  and  weaker  absorption 
near  1S*5  \x.  are  observed.  The  3*0  and  4*7  a.  bands 
have  been  examined  with  high  dispersion.  They  are 
attributed  respectively  to  the  fundamental  N-H 
vibration  and  to  the  unsymmetrical  valency  vibration 
of  a  linear  N3  group.  The  N~N  linkings  are  both  near 
to  normal  double  bonds.  A  val.  of  ~70  X  lO*40 
was  found  for  /A  from  the  fine  structure  of  the  4*7  p. 
band.  F.  J.  G. 


Absorption  spectrum  of  nitrosyl  chloride. 
C.  F.  Goodeve  and  S.  Katz  (Proe.  Roy.  Soc.,  1939, 
A,  172,  432 — 444). — The  prep,  and  method  of  puri¬ 
fication  of  NOC1  are  described.  The  extinction 
coeff.  was  measured  in  the  visible  and  ultra-violet, 
eleven  bands  being  observed.  The  effect  of  temp,  on 
these  was  investigated.  G.  D.  P. 

Spectral  measurements  with  0*2 — 0-5-mm, 
waves  on  high-freqpiency  insulators  and  oxides. 
0.  Maar  (Z.  Physik,  1939,  113,  415^30).—' The 
transmission  of  a  no.  of  substances  has  been  measured 
over  the  range  200 — 450  g.,  using  the  high-pressure 
Hg  arc  and  a  metal  foil  laminar  grating  as  source, 
and  a  radiometer  for  detection.  The  energy  curve 
had  its  max.  at  220  g.  L.  G.  G. 


Fluorescence  of  glyoxal  vapour.  H,  W.  Thomp¬ 
son  (J.  Chem.  Physics,  1939,  7,  S55). — Glyoxal 
vapour  shows  two  systems  of  absorption  in  the  near 
ultra-violet  at  — 4600 — 3400  a.  (discrete  bands  with 
fine  structure)  and  —3200 — 2300  A.  (predissoeiated 
bands).  The  fluorescence  of  glyoxal  vapour,  excited 
b}r  Hg  lines  from  3600  to  4400  a.,  shows  a  well-marked 
system  of  sharp  bands  between  4200  and  5200  a., 
the  strongest  band  being  — 47S0  a.  This  band  system 
is  unlike  the  fluorescence  emission  spectrum  of  any 
other  simple  aldehydo  or  ketone.  From  the  fine 
structure  of  certain  absorption  bands  it  is  suggested 
that  the  moments  of  inertia  indicate  a  trans  form. 

W.  R.  A. 


Fluorescence  and  photochemical  kinetics  of 
polyatomic  molecules  in  the  gas  phase.  W.  A. 
Noyes,  jun.,  and  F.  C.  Henriques,  jun.  (J.  Chem. 
Phvsics,  1939,  7,  767 — 774). — A  general  discussion. 

W.  R.  A. 

Polarisation  of  fluorescence  of  molecules  in  the 
vapour  and  in  solution.  F.  Suppe  (Z.  Physik, 
1939,  113,  2S1 — 286).— The  degrees  of  polarisation 
of  the  fluorescence  of  anthracene  in  the  vapour  and 
dissolved  in  glycerol  are  compared  for  different 
concns.  (mol.  per  c.e.).  Polarisations  decrease  with  in¬ 
crease  in  concn.  in  either  state,  and  are  approx,  equal 
at  equal  concn.  L.  G.  G. 


Response  of  several  fluorescent  materials  to 
short-wave-length  ultra-violet  radiations.  N.  C. 
Beese  (J.  Opt.  Soc.  Amer.,  1939,  29,  278 — 2S2).; — 
Efficiency  curves  for  the  excitation  of  fluorescence  by 
XX  from  2200  to  3 150  a.  have  been  measured  for  arti¬ 


ficial  and  natural  willemite,  Zn2Si04  phosphors 
containing  Mn  and  Cu,  Cd  borate  containing  Ni, 
CaW04,  and  MgW04  containing  Cu.  Similar  curves 
for  Zn2Si04  and  CaW04  have  been  measured  down  to 
1000  a.  by  a  photographic  method.  0.  D.  S. 

Luminescence  during  intermittent  optical 
excitation.  R.  P.  Johnson  and  W.  L.  Davis  (J. 
Opt.  Soc.  Amer.,  1939,  29,  283 — 290). — Decay  curves 
of  the  luminescence  of  artificial  willemite,  Zn  silicate 
containing  Be,  Cd  silicate  containing  Mn,  CaW04, 
MgW04,  and  some  sulphide  mixtures  have  been 
investigated.  A  weak  red  phosphorescence  of  high 
persistence  is  produced  in  CaW04  and  MgW04  by 
the  addition  of  Sm.  0.  D.  S. 

Raman  spectra  of  deuterium-substituted 
guanidine  and  carbamide.  J.  W.  Otvos  and 
J.  T.  Edsall  (J.  Chem.  Physics,  1939,  7,  632). — 
Preliminary  data  on  the  Raman  displacements  and 
polarisations  of  aq.  C(NH2)2!NH2C1  and  aq.  C0(ND2)2 
and  comparison  with  H  analogues  are  given.  A 
strong  parallelism  exists  between  the  data  for 
CO(NH2)2  and  C0(ND2)<>  and  those  for  C0Meo  and 
CO(CD3)2.  W.  R.  A. 

Fine  structure  of  the  Raman  lines  of  carbon 
tetrachloride.  A.  C.  Menzies  (Proc.  Roy.  Soc., 
1939,  A,  172,  89 — 94). — The  intensities  in  the  fine 
structure  of  the  Raman  line  corresponding  with  the 
total  symmetric  vibration  in  CC14  were  found  to  be 
consistent  with  a  Cl  isotope  explanation,  the  analysis 
leading  to  an  abundance  ratio  of  3*15,  in  agreement 
with  the  results  obtained  from  mass  spectra.  The 
width  of  the  total  symmetric  vibration  Raman  line 
in  CC14  and  in  C6H6  is  ~  twice  that  of  the  exciting 
line.  G.  D.  P. 

Structure  of  nitric  acid  and  methyl  nitrate. 
J.  Che  din  (M6in.  Poudrcs,  1939,  29,  111 — 133). — 
The  Raman  spectra  of  the  N03'ion,HN03  (N02-0H), 
MeN03,  McONO,  and  EtN02  are  discussed  in  the 
light  of  old  and  new  data.  W.  J.  W. 

Raman  effect  in  samarium  nitrate  solutions. 
L.  Sibaiya  and  H.  S.  Venkataramiah  (Physical 
Rev.,  1939,  [ii],  56,  381). — A  40%  solution  with 
exciting  line  435S  a.  shows  three  new  bands,  approx. 
950,  GS0,  and  2770  cm.-1  at  their  max.  and  not  appear¬ 
ing  at  lower  concns.  They  aro  tentatively  ascribed 
to  an  electronic  Raman  effect  in  Sm+++  ions  and  the 
transitions  responsible  are  indicated ;  the  band 
widths  are  discussed.  The  rotational  wing  accompany¬ 
ing  the  incident  radiation  in  the  Raman  spectrum  of 
the  dil.  solution  is  entirely  suppressed  by  the  enhanced 
viscosity  of  the  cone,  solution.  N.  M.  B. 

Formation  of  HeHf  molecules.  M.  B.  M’Ewen 
and  F.  L.  Arnot  (Proc.  Roy.  Soc.,  1939,  A,  172, 
107 — 115). — The  investigation  was  made  with  a  mass 
spectrograph.  HeH+  is  formed  by  collision  between 
a  singly- charged  H2  mol.  and  a  normal  He  atom. 
The  ionisation  potential  of  the  HeH  mol.  is  12  v. 
No  evidence  for  the  existence  of  HeH«>+  was  obtained. 

G.  D.  P. 

Vitrification  and  crystallisation  of  organic 
molecules  and  the  dielectric  behaviour  of  iso¬ 
butyl  and  isoamyl  bromides.  W.  0.  Baker  and 


II  (c,  e,f) 


GENERAL,  PHYSICAL,  AND  INORGANIC  CHEMISTRY. 


551 


C.  P.  Smyth  (J.  Amer.  Chem.  Soc.,  1939,  61,  2063 — 
2071). — The  dielectric  consts.  and  sp.  conductivities 
of  Bu^Br  and  z*3o-C5HnBr  have  been  measured  at 
0-5,  5,  and  50  kilocycles  at  temp,  from  —190°  to  30° 
above  the  m.p.  The  change  from  liquid  to  solid 
has  been  followed  with  a  polarising  microscope. 
On  cooling,  the  liquids  form  glasses  which  crystallise 
at  low  temp. ;  their  properties  depend  on  the  de¬ 
gree  of  crystallisation  effected  by  the  thermal  treat¬ 
ment.  It  is  concluded,  from  an  examination  of  these 
and  mols.  previously  studied  (A.,  1939,  I,  453),  that 

(i)  moderately  unsymmetrical  mols.  which  pack 
efficiently  in  the  liquid  state  should  tend  to  vitrify, 

(ii)  long- chain  compounds,  the  mols.  of  which, 

in  the  liquid  state,  arc  already  in  a  crystal-like  array, 
set  into  the  crystal  lattice  on  cooling  to  the  f.p.  and 
do  not  form  glasses,  (iii)  symmetrical  mols.  which 
form  cubic  lattices,  and  especially  those  which  ex¬ 
hibit  a  rotational  freedom  in  the  crystal  comparable 
with  that  in  the  liquid,  do  not  generally  supercool 
and  thus  do  not  form  glasses,  and  (iv)  mols.  of  sym¬ 
metry  between  (i)  and  (ii)  show  degrees  of  supercool¬ 
ing  varying  with  the  shape  of  the  mol.,  and  rarely 
lead  to  true  glass  formation.  W.  R.  A. 

Mechanism  of  orientation  in  Isobutyl  and  iso¬ 
amyl  bromide  glasses.  W.  O.  Baker  and  C.  P. 
Smyth  (J.  Chem.  Physics,  1939,  7,  574—577).— 
Theoretical.  W.  R.  A. 

Theory  of  electrical  breakdown  in  ionic 
crystals.  II.  H.  Frohlicjh  (Proc.  Roy.  Soc., 
1939,  A,  172,  94 — 106). — An  expression  is  derived 
for  the  breakdown  field  strength  of  any  polar  crystal 
in  terms  of  the  optical  properties,  dielectric  const.,  and 
mol.  vol.  Satisfactory  agreement  with  experimental 
vals.  is  obtained  (cf.  A.,  1937,  I,  444).  G.  D.  P. 

Dielectric  breakdown  in  ionic  crystals,  (a) 

H.  Frohlich.  (b)  R.  J.  Seeger  and  E.  Teller 
(Physical  Rev.,  1939,  [ii],  56,  349—352,  352—354).— 
(a)  A  crit.  comparison  of  the  Frohlich  (cf.  A.,  1937, 

I,  444)  and  the  Seeger-Teller  theories  (cf.  A.,  1938,  I, 
601). 

(b)  A  discussion  of  the  above.  N.  M.  B. 

Dielectric  loss  due  to  polar  molecules  in  solid 
paraffin  wax.  D.  R.  Pelmore  (Proc.  Roy.  Soc., 
1939,  A,  172,  502 — 517). — In  confirmation  of  previous 
work,  it  is  found  that  the  dielectric  loss  in  systems 
consisting  of  paraffin  wax  and  an  aliphatic  ester  is 
due  to  the  rotation  of  the  polar  mols.  Different 
waxes  have  been  studied  and  it  appears  that  the  di¬ 
electric  relaxation  time  depends  mainly  on  the  length 
of  the  C  chains  of  the  mols.  of  the  shorter  component. 
A  suggestion  is  made  as  to  the  type  of  chain  compound 
containing  polar  groups  which  should  be  most  effective 
in  low-loss  dielectrics.  G.  D.  P. 

Dielectric  constants  of  liquids  at  radio 
frequencies  :  methyl  alcohol,  water,  and  methyl 
alcohol- water  mixtures.  III.  Theoretical.  IV. 
Experimental.  T.  T.  Jones  and  R.  M.  Davies 
(Phil.  Mag.,  1939,  [vh],  28,  289— 306,  307—327; 
cf.  A.,  1936,  271,  779).— The  range  (2*2—10*4) 
of  e  previously  covered  has  been  extended  to  the 
region  e  =  34 — SI  with  MeOH~H20  mixtures. 
The  detection  of  resonance,  the  effects  of  inductance 


in  the  leads,  and  the  calculation  of  the  resonance 
condition  with  the  capacitance  potential  divider  are 
considered.  e20.  and  e25.  are  found  to  be  33*58  and 
32*61  for  MeOH,  and  S0*31  and  78-49  for  H>0,  re¬ 
spectively.  The  results  are  compared  critically 
with  those  obtained  by  other  workers.  T.  H.  G. 

Directive  influence  of  the  electric  moment  on 
substitution  in  the  benzene  ring.  W.  J.  Svirbely 
(J.  Amer.  Chein.  Soc.,  1939,  61,  2555). — Tf  the  elec¬ 
tric  moment  of  a  monosubstituted  C6H6  derivative 
is  >2*07  d.  the  substituent  group  is  ro- directive, 
and  if  <2-07  T).  is  o-  and  75-directive  (A.,  1935,  684). 
This  rule  is  obeyed  by  all  compounds  the  electric 
moments  of  which  have  been  determined  since  1935. 

W.  R.  A. 

Solvent  e  Sect  in  dip  ole  moment  measurements. 

M.  E.  Hobbs  (J.  Chem.  Ph}rsics,  1939,  7,  849 — 850). — 
A  modification  of  the  equation  of  Bottcher  (cf.  A., 

1938,  I,  436)  satisfactorily  explains  a  considerable 

amount  of  data  on  the  influence  of  solvents  on 
orientation  polarisation.  W.  R.  A. 

Existence  of  rectilinear  magnetic  dichroism  in 
liquids  giving  wide  absorption  bands.  M. 

Scherer  (Compt.  rend.,  1939,  209,  411 — 413). — 
Curves  are  given  showing  the  variation  with  X  (4200 — 
6200  A.)  of  the  magnetic  birefringence  (p)  and  recti¬ 
linear  dichroism  (p)  of  aq.  Co(N03)2  (cZ  1*08).  p  has 
the  same  sign  on  either  side  of  the  absorption  band, 
and  is  max.  at  — 5000  a.  p  is  very  small  and  has  the 
same  sign  as  in  PhN02 ;  an  anomalous  broad  min. 
occurs  at  5000  A.  Relations  between  p,  p,  and  the 
principal  indices  are  given.  A.  J.  E.  W. 

Theory  of  electric  polarisation,  electro-optical 
Kerr  effect,  and  electric  saturation  in  liquids 
and  solutions.  A.  Piekara  (Proc.  R,oy.  Soc., 

1939,  A,  172,  360 — 383). — The  theory  assumes  the 

existence  of  two  types  of  intermol.  forces,  and  is 
compared  with  experimental  data  for  solutions  of 
PhN02  in  hexane.  G.  D.  P. 

Intensities  of  electronic  transitions  in  mole¬ 
cular  spectra.  Villa.  Odd-numbered  conju¬ 
gated  polyene  chain  molecules  and  organic  dyes 
(with  notes  on  optical  anisotropy  and  Raman 
intensities).  R.  S.  Mullikex  (J.  Chem.  Physics, 
1939,  7,  570—572  ;  cf.  A.,  1939, 1,  353).— Application 
of  the  Hiickel  mol.  orbital  approximation  shows  that 
the  lowest  excited  electronic  levels  and  the  long-X 
electronic  spectra  should  exhibit  the  same  features 
for  conjugated  polyene  chain  mols.  with  an  odd  no. 
(many  dye  mols.)  as  for  an  even  no.  of  atoms  (caro¬ 
tenoids)  in  the  conjugated  chains.  The  absorption 
and  refraction  of  carotenoid  crystals  arc  discussed, 
and  the  Raman  intensities  of  conjugated  chain  mols. 
considered.  W.  R.  A. 

Normal  modes  of  vibration  of  a  body-centred 
cubic  lattice.  P,  C.  Fine  (Physical  Rev.,  1939, 
[ii],  56,  355 — 359). — Mathematical.  From  the  theory 
developed,  numerical  computations,  for  W  yield  a 
frequency  distribution  characterised  by  two  steep 
max.  This  is  used  in  evaluating  the  sp.  heat  and  the 
intensity  of  reflexion  of  Y-rays  as  functions  of  temp., 
and  results  are  compared  with  the  Debye  theory. 

N.  M.  B. 
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Normal  modes  of  oscillation  of  the  long-chain 
paraffin  hydrocarbons.  L.  H.  Thomas  and  S.  E. 
Whitcomb  (Physical  Rev.,  1939,  [ii],  56,  383). — 
Mathematical.  The  results  have  been  applied  to 
the  infra-red  data  (1 — 15  g.)  on  CUH24.  N.  M.  B. 

Anharmonicity  of  CH  vibrations  and  product 
rule.  0.  Redlich  (J.  Chem.  Physics,  1939,  7,  856). 
— The  isotope  product  rule  for  H  and  D  analogues 
has  been  applied  to  21  compounds.  The  differences 
between  the  calc,  and  observed  vals.,  and  the 
suggested  corrections  for  anharmonicity,  are  given. 
Individual  discrepancies  are  least  for  totally  sym¬ 
metrical  frequencies,  which  can  be  usually  determined 
more  precisely.  For  10  examples  involving  only  a 
bending  frequency  a  small  negative  anharmonicity 
factor  is  indicated.  Since  the  third-order  term  in  a 
power  series  of  the  potential  energy  must  result  in  a 
positive  val.  of  this  factor  (A.,  1936,  142),  the  third- 
power  term  is  either  zero  or  small,  as  is  expected. 

W.  R.  A. 

Coriolis  perturbations  in  the  methane  spec¬ 
trum.  IV.  Four  general  types  of  Coriolis  per¬ 
turbation.  H.  A.  Jahn  (Proc.  Roy,  Soc.,  1939, 
A,  171,  450—468;  cf.  A.,  1939,  I,  119,  300).— It  is 
shown  that  four  distinct  types  of  Coriolis  perturbation 
of  an  infra-red-active  vibrational  level  are  possible 
in  a  tetrahedral  mol.  The  formula)  derived  form  the 
basis  for  an  analysis  of  any  infra-red  absorption  band 
of  CH4.  G.  D.  P. 

Polarisation  and  resonance  in  the  study  of 
aromatic  nuclei.  Benzene  and  substituted 
benzenes.  G.  B.  Bonino  (Gazzetta,  1939,  69,  417 — 
435). — An  extension  of  the  author’s  earlier  views 
concerning  the  nature  of  polarisation  and  resonance 
phenomena  in  substituted  benzenes.  The  graphical 
representation  of  the  C6H6  ring  and  of  polarisation 
effects  in  the  aromatic  C  to  C  link  is  discussed  in 
relation  to  the  wave-mechanical  treatment. 

O.  J.  W. 

Rotational  partition  function  of  the  water 
molecule.  C.  C.  Stephenson  and  H.  O, 
McMahon  (J.  Chem.  Physics,  1939,  7,  614 — 615). — 
By  summing  the  experimentally  observed  energy 
levels  of  Randall  et  aL  (A.,  1937, 1,  495),  the  rotational 
contribution  to  the  partition  function  of  the  H20 
mol.  has  been  computed  for  temp,  up  to  298*1°  k. 
The  stretching  contribution  has  been  determined  by 
comparison  of  these  data  with  those  for  a  rigid 
rotator.  The  theoretical  stretching  correction  of 
Wilson  (A,,  1936,  1190)  has  been  confirmed. 

W.  R.  A. 

Calculation  of  bond  strength  in  methane. 
H.  A.  Taylor  and  M.  Burton  (J.  Chem.  Physics, 
1939,  7,  572 — 573). — The  C*H  bond  strength  in  CH4, 
recomputed  from  recent  data  by  the  Voge  method 
(A.,  1936,  1324),  is  <--'103  kg. -cal.,  in  agreement 
with  94-S  kg. -cal.  calc,  by  Burton  (A.,  1939,  I,  62). 

W.  R.  A. 

Possible  significance  of  the  natural  poly¬ 
morphic  system.  C.Weygand  (Z.ges.Naturwiss., 
1937,  2,  404—408;  Chem.  Zentr.,  1937,  i,  2570;  cf. 
A.,  1936,  1484).— A  discussion  of  the  degree  and  type 
of  association  in  org.  compounds.  A.  J.  E.  W. 


Surface  states  associated  with  a  periodic 
potential.  W.  Shockley  (Physical  Rev.,  1939,  [ii], 
56,  317 — 323). — Mathematical.  The  wave  functions 
and  energy  levels  associated  with  a  finite  one- 
dimensional  periodic  potential  field  are  investigated. 
Results  extended  to  three  dimensions  indicate  that 
the  surface  levels  give  rise  to  surface  bands.  These 
probably  exist  and  are  half-filled  for  diamond.  They 
exist  for  all  metals  and  are  unoccupied  only  for  the 
univalent  metals.  N.  M.  B. 

Use  of  surface  states  to  explain  activated 
adsorption.  W.  G.  Pollard  (Physical  Rev.,  1939, 
[ii],  56,  324 — 336 ;  cf.  preceding  abstract). — A  theory 
connecting  activated  adsorption  with  electron  surface 
states  in  solids  is  developed,  and  the  mechanism  in 
the  case  of  H2  is  given.  Results  appear  to  account 
for  the  observed  heats  of  activated  adsorption  of  H2. 

N.  M.  B. 

Structure  of  liquid  potassium.  N.  S.  Gingrich 
and  C.  N.  Wall  (Physical  Rev.,  1939,  [ii],  56,  336— 
339). — The  Wall  method  for  calculating  the  free  vol. 
per  atom  in  a  liquid  (cf.  A.,  1939, 1,  133)  with  the  help 
of  the  at.  distribution  curves  at  70°  and  395°  is  applied 
to  liquid  K.  From  the  free  vols.  at  these  temp,  the 
entropies  of  the  liquid  at  the  m.p.  and  b.p.  are 
obtained.  These  vals.,  with  the  entropies  of  solid 
K  at  its  m.p.  and  of  K  vapour  at  its  b.p.,  give  the 
entropies  of  fusion  and  vaporisation.  Hence  the 
calc,  latent  heats  of  fusion  and  vaporisation  are  2-06 
and  87-5  kilojoules  per  mol.,  respectively,  compared 
with  the  respective  observed  vals.  2-38  and  84-0 
kilojoules  per  mol.  N.  M.  B. 

Melting  as  an  order-disorder  transition. 

G.  H.  Wannier  (J.  Cheni.  Physics,  1939,  7,  810 — 
817). — By  assuming  idealised  forces  between  atoms, 
the  breakdown  of  a  regular  crystal  pattern  of  an 
at.  crystal  of  the  diamond  type  has  been  investigated 
theoretically  and  the  motion  of  a  limited  no.  of  par¬ 
ticles  is  studied.  Although  the  method  is  not  likely 
to  have  quant,  application  it  shows  (i)  that  the  sharp 
m.p.  of  a  crystal  is  due  to  the  breakdown  of  cryst. 
long-distance  order,  (ii)  the  close  connexion  between 
order-disorder  transitions  in  alloys  and  melting,  (iii) 
that  repulsive  forces  between  atoms  and  the  harmonic 
character  of  their  attraction  are  of  secondary  import¬ 
ance,  and  (iv)  that  m.p.  and  latent  heat  vals.  are  of 
the  right  order  of  magnitude.  Reasons  are  discussed 
for  thermodynamic  inconsistencies  which  arise. 

W.  R.  A. 

Thermodynamics  of  crystals  and  melting. 
M.  Born  (J.  Chem.  Physics,  1939,  7,  591 — 603). 

W.  R.  A. 

Apparent  shape  of  protein  molecules. — See  A., 
1939,  III,  938. 

Arrangement  of  substituents  in  cellulose 
derivatives.  H.  M.  Spurlin  (J.  Amer.  Chem.  Soc., 
1939,  61,  2222 — 2227). — Calculations  indicate  that 
substituents  in  a  cellulose  derivative  are  distributed 
fortuitously  among  the  OH  groups,  and  that  the 
three  types  of  OH  are  substituted  to  an  extent  de¬ 
pendent  on  the  relative  reactivities  of  these  groups 
and  on  the  nature  of  the  reaction.  Available  experi¬ 
mental  data  confirm  this  view.  W.  R.  A. 
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11  Effective  electron  density”  and  chemical 
behaviour.  H.  F.  Tseou  (J.  Araer.  Chem.  Soc., 
1939,  61,  2161 — 2163). — The  “  effective  electron 
density  ”  of  an  element  is  the  ratio  n/r ,  where  n  is 
the  no.  of  valency  electrons  and  r  the  effective  co¬ 
valent  at.  radius.  For  doubly-  and  triply-bonded 
atoms  r  becomes  <  and  hence  n/r  >  for  singly- 
bonded  atoms.  High  vals.  of  n/r  are  associated  with 
high  electronegativity.  Elements  having  intermediate 
vals.  tend  to  form  stable  polyat.  chains.  Covalent 
links  between  atoms  of  high  and  low  njr  vals.  de¬ 
generate  to  ionic  links.  W.  R.  A. 

Forces  in  molecules.  R.  P.  Feynman  (Physical 
Rev.,  1939,  [ii],  56,  340 — 343). — Mathematical. 

Formula?  for  calculating  the  forces  in  a  mol.  system 
directly,  rather  than  indirectly  through  energy,  are 
developed.  The  force  on  a  nucleus  in  an  at.  system 
is  shown  to  be  just  the  classical  electrostatic  force 
that  would  be  exerted  on  this  nucleus  by  other  nuclei 
and  by  the  charge  distribution  of  the  electrons. 

N.  M.  B. 

Heavy  water  Rochelle  salt.  A.  N.  Holden, 
G.  T.  Kohman,  W.  P.  Mason,  and  S.  0.  Morgan 
(Physical  Rev.,  1939,  [ii],  56,  378). — Replacing  the 
H20  of  crystallisation  by  D20  raises  the  upper  and 
lowers  the  lower  crit.  temp,  at  which  abrupt  changes 
in  the  dielectric  and  piezoelectric  properties  occur. 
With  99*5%  D20  the  respective  changes  are  23*5°  to 
34*5°  and  — 19°  to  — 24°.  The  vals.  of  the  dielectric 
const,  and  the  piezoelectric  const,  which  exhibit  the 
crit.  temp,  are  reduced  at  temp,  between  the  Curie 
points  to  ~75%  of  the  Ho0  crystal  vals. 

N.  M.  B. 

Optical  surface  thickness  of  pure  water.  J.  W. 
McBain,  R.  C.  Bacon,  and  H.  D.  Bruce  (J.  Chem. 
Physics,  1939,  7,  818 — 823). — Details  are  given  of  an 
apparatus  capable  of  measuring  unimol.  surface  film 
thicknesses.  The  method  has  been  applied  to  pure 
H20  and  gives  2 — 3  a.  for  the  min.  thickness  of  the 
H20  surface.  The  ellipticity  from  H20  at  the  polaris¬ 
ing  angle  is  estimated  at  between  33  and  42  X  10~5. 

W.  R.  A. 

Physico-chemical  studies  of  a-  and  p-elaeo- 
stearic  acids.  I.  Molar  ref r activity  and  para- 
chor.  S.  W.  Wan  and  M.  C.  Chen  (J.  Amer.  Chem. 
Soc.,  1939,  61,  2283 — 2284). — d ,  a,  n>  and  parachor 
are  given  for  a-,  new  m.p.  49*0 — 49*2°,  and  p-elseo- 
stearic  acid,  new  m.p,  71*5 — 72  0°.  An  unexplained 
difference  in  parachors  exists.  R.  S.  C. 


Proof  of  the  mathematical  identity  of  the 
equations  of  Laue  and  Bragg's  relationship.  A. 
Cavinato  (R.  C.  Atti  Accad.  Lincei,  1939,  [vi],  29, 
319 — 321). — The  conditions  for  positive  interference 
of  X-rays  at  a  space  lattice  given  by  Laue  and  by 
Bragg  are  shown  to  be  mathematically  identical. 

0.  J.  W. 


Diffraction  of  X-rays  by  crystals  at  elevated 
temperatures.  G.  D.  Preston  (Proc.  Roy.  Soc.,  1939, 
A,  172,  116 — 126). — In  addition  to  the  normal  Laue 
spots,  crystals  of  Al,  NaCl,  and  MgO  exhibit  diffuse 
reflexions  the  intensity  of  which  increases  as  the 
temp,  of  the  crystal  is  raised.  The  presence  of  the 
diffuse  spots  is  interpreted  as  being  due  to  the  thermal 
vibrations  of  the  crystal  lattice.  ?  ■  .  G.  D.  P. 


Microscopy  of  picrolonates  of  amino-acids. — 
See  A.,  1939,  II,  470. 

X-Ray  investigation  of  the  structure  transition 
of  methane  at  the  X  point.  A.  Schallamach  (Proc. 
Roy,  Soc.,  1939,  A,  171,  569 — 578). — Below  and 
above  the  X  point,  <—20*4°  K.,  CH4  crystallises  in  a 
face-centred  cubic  lattice.  In  the  neighbourhood  of 
the  X  point  some  additional  X-rav  reflexions  are 
observed,  and  the  lattice  const,  is  abnormally  large. 
It  is  concluded  that  the  extra  lines  indicate  the 
presence  of  a  structure  existing  only  in  the  vicinity  of 
the  X  point.  G.  D.  P. 

X-Ray  investigation  of  structure  of  boron 
nitride.  A.  C.  Breger  (J.  Phys.  Chem.  Russ.,  1939, 
13,  559;  cf.  A.,  1938,  I,  300). — The  space-group  is 
Ci,-  R.  C. 

Lower  limiting  crystallite  size  and  internal 
strains  in  some  cold- worked  metals.  W.  A. 
Wood  (Proc.  Roy.  Soc.,  1939,  A,  172,  231—241).— 
Measurement  of  the  line  breadth  in  the  Ar-ray  spectra 
of  Cu,  Ni,  Ag,  Al,  Mo,  and  Fe,  cold- worked  by  rolling, 
showed  that  there  is  a  lower  limiting  crystal  size 
varying  from  10"4  cm.  for  Al  to  7  X  10~6  cm.  for  Cu. 
The  cold-worked  metal  has  two  extreme  conditions  : 
(1)  stable  state  with  contracted  lattice  and  min.  line 
breadth  (lower  limit  of  crystallites),  and  (2)  a  less 
stable  expanded  lattice  giving  diffuse,  broad  lines. 

G.  D.  P. 

X-Ray  investigation  of  titanium  nitride.  I. 
Structure  of  single  crystals.  A.  C.  Breger  (J. 
Phys.  Chem.  Russ.,  1939,  13,  272 — 275). — TiN  has  a 
face-centred  lattice  with  the  spacing  4*22  a.  not  in 
agreement  with  the  density  4*73.  J.  J.  B. 

Arrangement  of  the  micro-crystals  of  silver 
bromide  electro-deposited  on  the  anode  silver 
plate.  S.  Shlmadzu  (Mem.  Coll.  Sci.  Kyoto,  1939, 
A,  22,  27 — 33). — The  micro- crystals  of  AgBr  deposited 
on  a  Ag  anode  from  0-lN-KBr  solution,  slightly  acid  (a) 
or  alkaline  (6),  have  been  examined  using  oblique  Cu 
K<x  X-rays.  The  micro- crystals  on  an  annealed  Ag 
anode  from  (a)  showed  no  trace  of  fibrous  arrange¬ 
ment  and  gave  rise  to  Debye-Scherrcr  rings,  but  on  a 
rolled  anode  fibrous  arrangement  occurs  parallel  to 
the  direction  of  rolling ;  the  fibre  axis  is  [1 10]  and  the 
cubic  face  (001)  is  parallel  to  the  plate.  In  (6)  a 
fibrous  arrangement  of  micro-crystals  is  obtained  on 
an  annealed  anode,  the  fibre  axis  [110]  being  per¬ 
pendicular  to  the  anode  surface.  The  arrangement 
is  similar  on  the  rolled  anode.  The  effect  of  c.d., 
concn.,  and  temp,  has  also  been  investigated. 

F.  J.  L. 

Twins  of  a-quartz  obtained  after  temporary 
conversion  into  the  p-form.  J.  P.  P£rez  (Compt. 
rend.,  1939,  209,  173 — 175). — Conversion  of  homo¬ 
geneous  twinned  quartz  (I)  plates  into  the  p-forin  by 
heating  at  >575°,  followed  by  cooling  and  re-trans¬ 
formation  into  a-(I),  produces  heterogeneity,  revealed 
by  etching  with  HF.  Each  element  of  3-(I)  crystal 
may  give  a- (I)  with  either  of  two  orientations  about 
the  fixed  optic  axis,  and  the  choice  of  orientation  is 
apparently  governed  by  mechanical  strain  in  the 
crystal.  A.  J.  E.  W. 
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Structure  of  formaldehyde  from  electron 
diffraction.  D.  P.  Stevenson,  J.  E.  LtjValle,  and 
V.  Sciiomaker  (J.  Ainer.  Chern.  Soc.,  1939,  61,  250S — 
2510). — Using  electrons  (x  =  0*0611  a.)  electron 
diffraction  patterns  of  monomeric  CH20  have  been 
obtained  from  which  the  val,  1*21  dr  0*01  A.  is 
deduced  for  the  C=0  distance.  Combining  this 
val.  with  known  moments  of  inertia,  the  following 

7  o 

structural  eonsts.  have  been  found  :  C — H  =  1*09  ± 
0*01  a.  ;  angle  H-C-H  =  120  ±  1°.  W.  R.  A. 

Ferromagnetism  in  austenite.  L.  P.  Tarasov 
and  E.  R.  Parker  (Physical  Rev.,  1939,  [ii],  56,  379). 
— A  steel  containing  Ni  1*97,  Cr  0*86,  Mo  0*35,  and 
C  0*28%  is  exceptional  in  being  ferromagnetic  while 
in  the  austenitic  (y-phase)  condition.  Ferromagnet¬ 
ism  first  appeared  at  750°  on  cooling,  and  the  variation 
of  magnetic  intensity  with  temp,  on  heating  and  on 
cooling  in  H2  is  plotted.  The  y  ->  a  phase  trans¬ 
formation  is  at  520 — 340°.  N.  M.  B. 

Diamagnetic  anisotropy  of  organic  molecules. 
K.  Lonsdale  (Proc.  Roy.  Soc.,  1939,  A,  171,  541 — 
568). — The  principal  diamagnetic  susceptibilities  of 
single  crystals  of  a  no.  of  long- chain  compounds, 
layer  structures,  and  aromatic  compounds  were 
measured,  and  compared  with  the  optical  properties 
and  mol.  structure  of  the  crystals.  Long- chain 
compounds  and  layer  structures  containing  few  or  no 
double  linkings  show  negative  magnetic  birefringence. 
Aliphatic  mols.  containing  acetate  or  acid  groups,  or 
chains  of  conjugated  double  and  single  linkings,  and 
aromatic  mols.  with  aliphatic  conjugated  side- chains 
show  positive  magnetic  birefringence.  G.  D.  P. 

Time  effects  in  the  magnetic  cooling  method. 
H.  N.  V.  Temperley  (Proc.  Camb.  Phil.  Soc.,  1939, 
35,  256 — 264), — Theoretical.  A  new  mechanism  of 
interaction  between  ion  and  lattice  is  possible  in 
consequence  of  the  magnetic  arid  exchange  inter¬ 
actions  between  the  ions  of  a  paramagnetic  salt, 
involving  the  simultaneous  transition  of  two  or  more 
ions  with  the  emission  or  absorption  of  only  one 
elastic  quantum.  The  mechanism  has  been  applied 
to  Cs  Ti  alum.  F.  J.  L, 

Heating  of  iron  ammonium  alum  by  alter¬ 
nating  magnetic  fields  at  very  low  temperatures. 
E.  S.  Shire  and  H.  M.  Barela  (Proc.  Camb.  Phil. 
Soc.,  1939,  35,  327 — 335). — The  irreversible  heating 
of  Fe  NH4  alum  is  similar  to  that  arising  from 
hysteresis  in  ferromagnetics,  and  oc  frequency  of  the 
field.  No  remanence  could  be  detected  by  the 
ballistic  method  at  0*075°  k.  The  rate  of  heating 
was  much  increased  by  superposition  of  a  steady 
magnetic  field  of  a  few  hundred  gauss.  F.  J.  L. 

Electrical  phenomenon  in  crystallisation.  A. 

Tschermak-Seysenegg  (Forsch.  u.  Fortsclir.,  1939, 
15,  284 — 285). — An  extension  of  work  alreadv  noted 
{ibid.,  1931,  7,  254).  W.  R.  A. 

Mean  free  path  of  electrons  in  polar  crystals. 
H,  Frohlich  and  N.  F.  Mott  (Proc.  Roy.  Soc.,  1939, 
A,  171,  496 — 504). — Expressions  are  obtained  for  the 
mean  free  path  and  mobility  in  a  polar  crystal  of 
electrons  which  have  been  raised  into  the  normally 
empty  conduction  band  of  energy  levels  by  absorption 
of  light  or  by  thermal  agitation  of  the  atoms.  The 


theory  is  compared  with  experimental  data  for  the 
photoconductivity  of  NaCl,  and  with  vals.*  of  the 
mobility,  derived  from  the  Hall  const,  and  the  sp. 
conductivity,  in  Cu20.  G.  D.  P. 

Electronic  states  at  the  surfaces  of  crystals. 

I.  Approximation  of  nearly  free  electrons.  II. 
Approximation  of  tight  binding  :  finite  linear 
chain  of  atoms.  III.  Approximation  of  tight 
binding  :  further  extensions.  E.  T.  Goodwin 
(Proc.  Camb.  Phil.  Soc.,  1939, 35,  205—220, 221—231, 
232 — 241 ;  cf.  A.,  1939,  I,  513). — I.  Theoretical.  In 
a  crystal  states  exist  in  which  the  electron  is  bound  to 
the  surface  of  the  crystal  and  has  an  energy  lying 
within  a  forbidden  band.  The  wave  functions  and 
energy  states  are  calc,  in  terms  of  a  Fouriel*  series 
with  the  lattice  periodicity. 

II.  Normal  and  surface  electronic  states  are  dis¬ 
cussed. 

III.  The  surface  states  of  a  simple  cubic  crystal  are 

determined  on  the  approximation  of  tight  binding. 
The  and  p-states  of  a  semi-infinite  chain  are  regarded 
as  degenerate, .  the  existence  of  surface  states  being 
predicted,  F.  J.  L. 

Nature  of  U~ centres  in  alkali  halide  crystals. 
R.  Hilsch  and  R.  W.  Pohl  (Nachr.  Ges.  Wiss. 
Gottingen,  Math.-phys.  Kl.,  II,  1936,  2,  139 — 143; 
Chern.  Zentr.,  1937,  i,  2549). — The  [/-centres  are 
alkali  hydride  mols.  formed  in  the  crystal  by  inter¬ 
action  of  Ho  with  excess  of  alkali  metal  atoms ;  colour 
centres  can  be  quantitatively  converted  into  [/-centres. 

A.  J.  E.  W. 

Piezoelectricity  of  potassium  phosphate.  W. 
Ltoy  (Z.  Physik,  1939,  113,  302— 305).— The 
modulus  d36  of  KH2P04  is  measured  by  a  static 
method  from  room  temp,  to  that  of  liquid  air.  The 
modulus  at  room  temp,  is  similar  to  that  of  quartz, 
but  with  fall  in  temp,  a  rise  occurs  until  near  the 
upper  Curie  point  the  max.  val.  of  32,500  X  10~8 
e.s.u.  per  dyne  is  sharply  reached  at  123°  K.  Below 
123°  K.  the  modulus  falls  slowly  and  it  is  suggested 
that  at  the  lower  Curie  point  a  rise  would  again  occur. 

•  -  #  L.  G.  G. 

Morphological  constants  of  double  salts  of  the 
type  RuS04, (piper azine,H2S04),6H20.  E.  Stoi- 
covici  and  S.  von  Gliszczynski  (Zentr.  Min.,  1937, 
A,  13 ;  Chern.  Zentr.,  1937,  i,  2551). — The  crystals  are 
monoclinic  holohedral,  space-group  Ca.  Data  are 
given  for  R11  =  Cu,  Mg,  Ni,  Co,  Zn,  Fe,  Mn,  and  Cd. 
The  Mg,  Ni,  and  Cd,  and  the  Co,  Zn,  and  Mn  salts  form 
isomorphous  groups.  A.  J.  E.  W. 

Crystallographic  study  of  sucrose.  V. 
Crystals  from  solutions  of  different  purity  ; 
twinning  types.  G.  Vavrinecz  (Magyar  Chern. 
Fol.,  1936,  42,  124 — 138;  Chern.  Zentr.,  1937,  i, 
1692 ;  cf.  A.,  1934,  18). — Morphological  data  are  given 
for  sucrose  crystals  from  different  stages  of  manu¬ 
facture,  and  the  twin  formations  are  studied. 

.  A.  J.  E.  W. 

Dependence  of  modulus  of  elasticity,  elastic 
limit,  breaking  strain,  and  total  extension  of 
palladium  on  the  content  of  hydrogen  at  different 
temperatures.  H.  Jtjngnitz  (Z.  tech.  Physik, 
1939,  20,  161 — 169).: — The  elastic  behaviour  of  Pd 
containing  H2  was  determined  for  different  [H2] 
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and  at  various  temp,  up  to  ~200°.  The  variation 
of  breaking  strain  with  temp,  for  pure  Pd  is  ascribed 
to  structural  changes  in  the  metal.  The  earlier 
observation  of  an  increase  in  breaking  strain  with 
increasing  [H2]  at  room  temp,  could  not  be  confirmed 
at  52°  ;  there  is  an  immediate  decrease  in  the  breaking 
strain  on  absorption  of  H2.  For  the  same  [H2] 
the  extent  of  the  decrease  in  breaking  strain  increases 
with  rise  of  temp.  .  This  is  ascribed  to  the  faot  that 
the  larger  space  lattice  of  Pd  at  higher  temp,  offers 
less  resistance  to  the  expansion  of  the  absorbed  H2, 
and  that  the  expanding  force  of  the  H2  itself  increases 
with  temp.  The  curves  of  breaking  strain  against 
temp,  for  different  [H2]  are  approx,  parallel  except  for 
low  [Ho].  The  results  are  discussed  in  connexion 
with  the  work  of  Lacher  (A.,  1938,  I,  24)  on  the 

structure  of  the  Pd~H2  system.  A.  J.  M. 

* 

Intercrystalline  thermal  currents  as  a  source 
of  internal  friction.  R.  H.  Randall,  F.  C.  Rose, 
and  C.  Zener  (Physical  Rev.,  1939,  [ii],  56,  343 — 
348;  cf.  A.;  1938,  I,  131). — An  experiment  was 
designed,  using  single-phase  brass  with  mean  grain 
size  varying  in  small  steps  over  a  wide  range,  and  with 
a  range  of  frequencies,  to  detect  the  contribution 
of  intercryst.  thermal  currents  to  the  internal  friction 
of  polycryst.  metals.  Results  indicate  that  in 
annealed  non-ferromagnetic  metals  at  room  temp., 
intercryst.  thermal  currents  are  the  main  cause  of 
internal  friction  measured  at  small  strains,  apart  from 
possible  macroscopic  thermal  currents.  N.  M.  B. 

Mechanism  of  sliding  on  ice  and  snow.  F.  P. 
Bowden  and  T.  P.  Hughes  (Proc.  Roy.  Soc.,  1939, 
A,  172,  280 — 298). — Experiments  show  that  the  low 
coeff.  of  friction  observed  near  the  m.p.  is  due  to 
lubrication  by  a  H20  film  formed  by  frictional 
heating.  Experiments  with  model  and  full-size 
ski  on  snow  surfaces  showed  that  the  same  general 
laws  Avere  obeyed.  The  friction  depends  on  the 
thermal  conductivity  of  the  ski.  G.  D.  P. 

Electrical  conductivity  of  thin  films  of  mer¬ 
cury.  E.  T.  S.  Aptleyard  and  J.  R.  Bristow  (Proc. 
Roy.  Soc.,  1939,  A,  172,  530 — 539). — The  films  were 
deposited  in  high  vac.  on  surfaces  cooled  to  temp, 
between  20-4°  and  90°  R.  As  deposition  proceeds,  the 
Hg  collects  as  solid  droplets  and  the  conductivity 
of  the  film  suddenly  increases  when  the  droplets 
touch  each  other.  The  temp,  coeff.  of  resistance 
was  studied,  and  it  was  concluded  that  films  >500  a. 
thick,  deposited  below  64°  K.,  are  coherent  slices  of 
metal.  G.  D.  P. 

Superconductivity  of  thin  films .  I .  Mercury. 
E.  T.  S.  Apple  yard,  J.  R.  Bristow,  H.  London, 
and  A.  D.  Misener  (Proc.  Roy.  Soc.,  1939,  A,  172, 
540 — 558).— When  annealed  at  90°  k.  or  more,  Hg 
films  of  250 — 10,000  a.  in  thickness  behave  in  the  same 
way  as  the  bulk  metal.  The  transition  temp,  is  dis¬ 
placed  downwards  for  films  prepared  at  4*2°  K.  and 
not  afterwards  annealed.  The  crit.  magnetic  fields 
required  to  restore  normal  conductivity  in  the  films 
at  various  temp,  were  determined.  It  is  inferred 
that  the  depth  of  field  penetration  increases  as  the 
transition  temp,  is  approached.  G.  D.  P. 


Electric  waves  in  single  and  parallel  wires. 
Permeability  of  iron  and  nickel.  K.  F.  Lindman 
(Z.  tech.  Physik,  1939,  20,  185 — 18S). — The  determin¬ 
ation  of  the  X  of  electric  waves  in  very  thin  single  and 
parallel  wires  of  manganin,  Fe,  and  Ni  shows  that  this 
is  the  same  in  both  systems.  Yals.  for  the  permeability 
of  Fe  and  Ni  previously  calc.  (cf.  A.,  1939,  I,  130) 
from  the  X  of  electric  waves  in  a  system  of  parallel 
wires,  based  on  a  formula  originally  derived  for  single 
wires,  are  therefore  confirmed.  The  existence  of 
overtones  in  the  wires  was  noted,  but  these  do  not 
affect  the  determinations.  A.  J.  M. 

Ferromagnetic  impurities.  I.  F.  W.  Con¬ 
stant  and  J.  M.  Foriviwalt  (Physical  Rev.,  1939, 
[ii],  56,  373—377;  cf.  A.,  1938,  I,  273).— A  detailed 
account  of  results  previously  reported.  N.  M.  B. 

Magnetism  of  chlorides  of  the  palladium  and 
platinum  triads  of  elements.  B.  Cabrera  and  A. 
Duperier  (Proc.  Physical  Soc.,  1939,  51,  845 — 
858). — Using  a  high-sensitivity  torsion  balance  with 
electromagnetic  compensation  and  a  special  electro¬ 
magnet,  measurements  on  the  variation  of  the  magnetic 
susceptibility  of  RhCL,  OsCl2,  IrCl3,  and  PtCl2  for 
temp,  up  to  ~300°  are  reported.  Results  for  corre¬ 
sponding  cations  can  be  represented  by  an  equation 
of  the  type  (x  +  A") (T  +  A)  =  C.  N.  M.  B. 

Magnetic  properties  of  myoglobin  and  ferri- 
myoglobin,  and  their  bearing  on  the  problem  of 
the  existence  of  magnetic  interactions  in  haemo¬ 
globin.  D.  S.  Taylor  (J.  Amer.  Chem.  Soc.,  1939, 
61,  2150 — 2154). — The  magnetic  moments  of  the  Fe 
atoms  in  ferro-  and  ferri- myoglobin  are  5-46  and  5*85 
Bohr  magnetons,  respectively.  Following  the  manner 
of  interpretation  employed  for  ferro-  and  ferri- 
htemoglobin  (cf.  A.,  1938,  I,  293),  these  data  indicate 
that  the  Fe  atoms  are  held  to  the  porphyrin  by  essenti¬ 
ally  ionic  bonds.  The  agreement  between  the  ex¬ 
perimental  and  calc.  vals.  of  the  magnetic  moments 
for  ferro-  and  fcrri-haemoglobin  showrs  that  there  is 
little  or  no  magnetic  interaction  between  the  4 

haems  in  haemoglobin.  W.  R- A. 

*  -  *  * 

Ultrasonic  dispersion  in  liquids .  L.  Zachoval 
(J.  Phys.  Radium,  1939,  [vii],  10,  350 — 354). — 
The  velocity  v  of  ultrasonic  waves  in  COMe2,  glycerol, 
MeOAc,  PhN02,  CC14,  PhMe,  and  castor  oil  (A., 
1939, 1, 189)  has  been  measured  at  different  frequencies 
by  a  method  which  is  described.  A  systematic  vari¬ 
ation  of  v  with  the  frequency  has  been  found  in  most 
cases.  ...  W.R.A. 

Sonoluminescence  and  sonic  chemilumin¬ 
escence.  E.  N.  Harvey  (J.  Amer.  Chem.  Soc., 
1939,  61,  2392 — 2398). — Sonoluminescence  is  ob¬ 
served  with  pure  H20  in  presence  of  air,  02,  Ne,  and 
N2  (weakly)  but  not  in  purified  H2.  Br~H20  also 
emits  a  bright  light  when  subjected  to  supersonic 
fields  in  N2  but  not  in  H2.  These  facts  suggest  that 
the  luminescence  is  not  due  to  oxidation  but  is  con¬ 
nected  with  the  development  of  balloelectric  potentials 
which  are  large  in  N2  and  small  in  H2.  The  occurrence 
of  luminescence  in  pure  N2  shows  also  that  activation 
of  dissolved  02  is  not  involved.  The  production  of 
luminescence  can  therefore  be  represented  as  the 
collapse  of  minute  charged  bubbles  of  cavitated  gas 
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with  consequent  decrease  in  capacity  and  increase  in 
voltage  until  a  discharge  takes  place  in  the  gas  of  the 
bubble,  with  emission  of  light.  If  02  is  present  in  the 
liquid  the  discharge  would  lead  to  its  activation  with 
consequent  formation  of  H202  or  direct  chemical 
reaction  with  any  compounds  present  in  solution, 
e.g.y  aminophthalhydrazide,  with  production  of  sonic 
chemiluminescence.  This  effect  is  independent  of 
the  substances  dissolved  in  H20  but  is  quenched  by 
high  v.p.  of  H»0  (rise  in  temp.)  or  by  sp.  volatile  org. 
compounds.  W.  R.  A. 

Optical  investigation  of  oxide  films  on  metals. 
C.  E.  Leberknight  and  B.  Lustman  (J.  Opt.  Soc. 
Amer.,  1939,  29,  59 — 66). — Plane  polarised  light 
directed  on  to  Fe  and  Ni  oxide  films  of  various  thick¬ 
nesses  throughout  the  temper-colour  range  is  ellipt- 
ically  polarised  owing  to  multiple  reflexions  within  the 
films.  A  method  for  measuring  the  rate  of  formation 
of  an  oxide  film  of  any  composition  in  the  temper- 
colour  range  is  developed.  The  refractive  index  of 
the  film  on  Fe  is  complex,  and  the  optical  consts.  of 
pure  Fe  vary  with  temp.  The  multiple  reflexion 
theory  gives  the  same  results  as  the  Drude  transition 
layer  theory.  F.  J.  L. 

Optical  properties  of  sulphamic  acid.  W.  M.  D. 
Bryant  (J.  Amer.  Chem.  Soc.,  1939,  61,  2551). — 
NH2*S03H  has  nf  l-553±0-003,  nf  1-563 ±0*003, 
?iy  1  *568 ±0-003  ;  optic  axial  angle  :  2Ha  —  65±1°, 
2 H0  =  120±5°,  2F  =  64°  (calc,  from  2 Ha  and  2 H0 
by  the  tangent  relation)  and  63°  (calc,  from  2 Ha 
and  p) ;  dispersion  weak  and  indeterminate ;  optical 
character  negative ;  crystal  system  orthorhombic 
bipyramidal ;  crystal  habit :  tablets  and  compact 
prisms  from  cold  aq.  solution,  large  lozenge-shaped 
plates  on  cooling  hot  aq.  solution ;  fused  material  is 
glassy ;  optical  orientation :  optic  axial  plane  co¬ 
incides  with  the  principal  pinacoid  which  is  001  or 
010,  and  the  obtuse  bisectrix  apparently  coincides 
with  the  a  axis  for  both  settings.  W.  R.  A. 

Dispersion  and  transmission  of  methyl  meth¬ 
acrylate  polymeride.  A.  H.  Pfund  (J.  Opt.  Soc. 
Amer.,  1939,  29,  291 — 293). — Dispersion  has  been 
measured  for  11  Hg  lines  between  3130  and 
10,140  A.  Transmission  has  been  measured  between 
2900  and  22,000  a.  0.  D.  S. 

Propylene.  Heat  capacity,  vapour  pressure, 
heats  of  fusion  and  vaporisation.  Third  law  of 
thermodynamics  and  orientation  equilibrium  in 
the  solid.  T.  M.  Poavell  and  W.  F.  Giauque  (J. 
Amer.  Chem.  Soc.,  1939,  61,  2366 — 2370). — The  m.p. 
and  b.p.  of  C3H6  are  87*S5°  and  225-35°  k.,  respect¬ 
ively;  v.p.  (between  166  and  226°  k.)  is  log10  P 
(internat.  cm.  Hg)  =  1196-9/T  —  3-92  x  KHT  + 
8*07544;  gas  density,  1-7461  g./l.  at  25°  and  1  atm.; 
Gp  has  been  determined  from  14*18°  K.  to  b.p.  The 
heats  of  fusion  and  vaporisation  are  717-6  and  4402 
g.-cal.  per  mol.,  respectively.  The  entropy  at  the 
b.p.,  calc,  from  calorimetric  data,  is  59*93  g.-cal.  per 
degree  per  mol.  compared  with  6 1-0  ±0-3  calc,  from 
mol.  data.  This  discrepancy  is  explained  as  due  to 
random  end-for-end  orientation  of  CH2lCHMe  mols. 
in  the  crystal  lattice.  The  most  accurate  val.  for 


#298<1  is  64*0  g.-cal.  per  degree  per  mol.,  calc,  from 
mol.  data.  W.  R.  A. 

Heat  capacities  of  titanium  dioxide  from  68°  to 
298°  K.  Thermodynamic  properties  of  titanium 
dioxide.  H.  J.  McDonald  and  H.  Seltz  (J.  Amer. 
Chem.  Soc.,  1939,  61,  2405—2407).—^  for  Ti02  has 
been  measured  from  68°  to  298°  k.  and  from  these 
data  the  entropy  of  Ti02  at  298-1°  k.  is  12*45  e.u. 
For  Ti  (s)  ±  02  (<7)  =  Ti02  (rutile),  A#^^  =  —43*18 
e.u.,  AiTggg^  =  —225,300  g.-cal.,  AG*^  =  —212,430 
g.-cal.  These  data  are  applied  to  the  problem  of  the 
deoxidation  of  Fe  by  Ti.  W.  R.  A. 

Thermodynamic  properties  of  hydrogen 
fluoride  and  fluorine  from  spectroscopic  data. 
G.  M.  Mtjrpiiy  and  J.  E.  Vance  (J.  Chem.  Physics, 
1939,  7,  S06— S10).— Vais,  of  -(G°  -  H^jT ,  S°,  and 
C°p  have  been  calc,  from  298-1°  to  2000°  k.  for  HF  from 
spectroscopic  data  and  for  F2  from  a  combination  of 
spectroscopic  data,  electron  diffraction  data,  and 
Badger’s  rule.  Using  these  vals.  and  thermal  data, 
vals.  of  A6?°  have  been  calc,  for  the  reactions  JH2  (g)  ± 
4F2  (g)^ HF  ({ 7)  and  F2^2F.  W?  R.  A. 

Chlorine.  Heat  capacity,  vapour  pressure, 
heats  of  fusion  and  vaporisation,  and  entropy. 
W. F.  Giauque  andT.  M.  Powell  (J.  Amer.  Chem.  Soc. , 
1939,  61,  1970— 1974).— The  m.p.  of  Cl2  is  172-12° 
and  the  b.p.  239-05°  k.  The  triple  point  pressure 
is  1-044  cm.  Hg.  The  v.p.  of  Cl2  from  .172-12°  to 
240-05°  K.  is  log  P  (internat.  cm.  Hg)  =  —1414-8  jT 
-  0-01206T  ±  1-34  x  lO^T72  +  9-91635.  Vals.  of 
Cp  for  Cl2  from  14-05°  to  239-05°  k.  have  been  found 
using  the  Au  calorimeter  and  technique  already 
described  (A.,  1937,  I,  123).  The  heats  of  fusion  and 
vaporisation  are  1531  ±1  and  4S78±4  g.-cal.  per  mol., 
respectively.  Applying  the  third  law  of  thermo¬ 
dynamics  the  entropy  corr.  to  the  ideal  gas  state  at 
239-05°  and  298-10°  k.  is  51*56  and  53-32  g.-cal. 
per  degree  per  mol.  compared  with  the  vals.  51-55 
and  53*31  calc,  for  the  same  temp,  from  spectroscopic 
data.  W.  R.  A. 

Variation  with  temperature  of  the  true  specific 
heat  of  pure  copper  and  aluminium  up  to  their 
m.p.  A.  Avramescu  (Z.  tech.  Physik,  1939,  20, 
213 — 217). — Cold-drawn  wires  were  heated  by  a  cur¬ 
rent  so  that  they  melted  in  1 — 2  sec.  From  the  vari¬ 
ation  of  current  and  potential  obtained  by  an  oscillo¬ 
graph,  the  quantity  of  heat  taken  up  and  the  temp, 
attained,  and  hence  the  heat  capacity,  could  be  calc. 
The  true  sp.  heat  of  Cu  and  A1  at  high  temp,  increases 
steadily  with  temp.  For  Cu  at  1000°  the  sp.  heat 
is  1*47  times  that  at  0°,  and  that  of  A1  at  600°  is  1*26 
times  that  at  0° ;  in  both  cases  the  variation  is  almost 
linear.  A.  J.  M. 

Stoicheiometry.  III.  Influence  of  molecular 
structure  on  latent  heat  of  fusion.  New  meso¬ 
morphic  state.  A.  van  de  Vloed  (Bull.  Soc.  chim. 
Belg.,  1939,  48,  229— 26S;  cf.  A.,  1937,  I,  12).— 
Comparison  of  thermal  data  with  crystal  structure 
data  for  various  org.  compounds  shows  that  the  val. 
of  the  entropy  of  fusion  (a)  is  determined  solely  by  the 
spatial  structure  of  the  mol.,  and  the  latent  heat  of 
fusion  (@)  depends  solely  on  the  m.p.  and  on  the  mol. 
structure  at  the  m.p.,  thus  confirming  Pirsch’s  hypo- 
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thesis.  The  variations  in  a  and  Q  on  substituting 
atoms  and  at.  groups  into  hydrocarbons  is  discussed. 
Evidence  in  support  of  Timmermans’  discovery 
(cf.  A.,  1939,  I,  65)  of  a  new  mesomorphic  state,  in 
which  solids  possess  some  of  the  properties  of  liquids, 
is  produced.  C.  It.  H. 

Total  and  partial  emissive  power  of  some  sub¬ 
stances.  I,  II.  A.  Carreeli  (R.C.  Atti  Accad. 
Lincei,  1939,  [vi],  29,  241—247,  381— 388).— I. 
The  emission  of  radiation  as  a  function  of  temp,  is 
calc,  thermodynamically. 

II.  Vais,  are  recorded  for  the  emissive  power  (E) 
of  Pt,  LiCl,  NaCl,  KC1,  ZnO,  CaO,  MgO,  and  CoO 
at  various  temp.  In  general  the  relation  between 
log  E  and  log  T  is  linear.  0.  J.  W. 

Spectral  emissivity  and  relation  of  true 
temperatures  and  brightness  temperatures  of 
platinum.  R.  E.  Stephens  (J.  Opt.  Soc.  Amer., 
1939,  29,  158 — 161). — The  spectral  emissivity  of  Pt 
for  X  6600,  measured  by  comparison  of  the  surface 
brightness  of  a  tubular  filament  with  that  of  asmall  hole 
in  the  wall  of  the  tube  by  means  of  an  optical  pyro¬ 
meter,  varies  linearly  with  temp,  from  0*283  at  1200°  K. 
to  0*295  at  1900°  K.  The  surface  brightness  has  a  max. 
1*24  times  the  normal  val.  at  an  emission  angle  of  80°. 

L.  J.  J. 

Total  thermal  emission  of  nickel.  F.  Cen- 
namo  (Nuovo  Cim.,  1939,  16,  147 — 154). — The  total 
thermal  emission  (E)  of  Ni  has  been  measured  for  the 
range  250 — 750°.  The  slope  of  log  E  plotted  against 
log  T  decreases  from  5*15  below  340°  to  4*45  at  340 — 
350°  (the  Curie  point)  and  above.  This  is  not 
entirety  accounted  for  by  the  change  in  the  sp. 
resistance  of  Ni  at  about  this  point.  0.  J.  W. 

Upper  limit  of  the  absolute  temperature.  B. 
PtAOek  (Chem.  Obzor,  1939,  14,  129). — The  upper 
limit  of  abs.  temp,  is  calc,  to  be  1*08  X  1013°  K. 

F.  R. 

Pressure-volume-temperature  relations  for 
gaseous  monomethylamine .  C.  T.  Kenner  and 
W.  A.  Felsing  (J.  Amcr.  Chem.  Soc.,  1939,  61,  2457 — 
2459). — Pressure-vol.-temp.  relations  for  gaseous 
NH2Me  have  been  measured  from  60°  to  225°,  sp.  vol. 
from  27  to  107  c.c.  per  g.,  and  pressure  from  7*5  to 
38  atm.  An  equation  p  =  ET/(v  —  8)  —  17,940/ 
(v  +  1-759)2,  where  log10  ^  —  1*0548  —  6*120/^,  has 
been  applied  to  these  data  and  reproduces  the  observed 
pressures  satisfactorily.  W.  R,  A. 

Vapour  pressure  curve  of  liquid  helium  below 
the  X  point,  B.  Bleaney  and  F.  Simon  (Trans. 
Faraday  Soc.,  1939,  35,  1205 — 1214).— A  rational 
v.p.  curve  for  He  below*  the  X  point  is  calc.  Down  to 
1*6°  k.  it  agrees  with  the  vals.  of  Schmidt  and  Keesom 
(A„  1938,  I,  21),  but  then  deviates  towards  low^er 
pressures.  F.  J.  G. 

Vapour  pressure  of  salts  at  high  temperatures. 
I.  I.  Narishkin  (J.  Phys.  Chem.  Russ.,  1939,  13, 
528—533). — The  v.p.  of  NaCl,  KC1,  KF,  NaF,  and 
A1F3  have  been  measured  at  750 — 1000°,  and  the  b.p. 
and  mol.  heat  of  vaporisation  calc,  from  the  results. 

R.  C. 

Equation  of  state  of  frozen  neon,  argon, 
krypton,  and  xenon.  G.  Kane  (J.  Chem.  Physics, 
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1939,  7,  603 — 613). — The  potential  energy  between 
two  rare  gas  atoms  is  Q  =  —  At~6  +  ABe~r{(ii  where 
the  first  term  is  the  van  der  Waals  attraction  energy 
and  the  second  is  the  energy  of  repulsion..  Vais,  of 
A  and  B  have  been  calc,  from  lattice  consts.  and  heats 
of  sublimation  of  frozen  Ne,  A,  Kr,  and  Xe  for 
P  =  0*2091  and  0*345  A. ;  equations  of  state  of  the 
solids  arc  calc.  For  Kr  the  calc.  vals.  of  the  coeff.  of 
thermal  expansion  and  of  sp.  heat  arc  >  experimental 
vals.  at  higher  temp.  W.  R.  A. 

Corresponding  states  for  perfect  liqpiids. 
K.  S.  Pitzer  (J.  Chem.  Physics,  1939,  7,  583 — 590). — 
Theoretical.  A  derivation  of  the  theory  of  corre¬ 
sponding  states,  based  on  classical  statistical 
mechanics,  is  given  for  perfect  liquids,  assuming 
(i)  spherical  mol.  symmetry,  (ii)  intramol.  vibrations 
are  the  same  whether  the  substance  is  in  the  liquid  or 
gaseous  states,  (iii)  tho  potential  energy  of  an  assem¬ 
blage  of  mols.  is  a  function  only  of  various  intermol. 
distances,  (iv)  the  potential  energy  of  a  pair  of  mols. 
is  E  =  ^1<2(I?/I?0),  where  Q  is  a  universal  const.,  R  is 
the  intermol.  distance,  and  A  and  R0  are  particular 
consts.,  here  taken  as  respectively  the  crit.  temp,  and 
the  cube  root  of  the  crit.  vol.  A,  Kr,  and  Xe  conform 
closely  to  the  assumptions  and  show  the  predicted 
correspondence.  It  is  concluded  that  all  “  perfect  ” 
liquids  will  freeze  into  closest-packed  (face- centred) 
crystals  and  that  tho  entropy  of  fusion  and  triple 
point  temp,  will  show  regularities.  With  imperfect 
liquids  deviations  are  encountered  and  imperfections 
cause  deviations  in  all  properties,  thereby  rendering  it 
difficult  to  specify  ,  proper  conditions  of  comparison. 
Heat  capacity  and  entropy  of  vaporisation  are  selected 
as  the  properties  sensitive  to  imperfection  and  in- 
sentitive  to  temp.,  and  the  deviations  of  a  large  no.  of 
mols.  are  discussed.  Deviations  are  due  to  quantum 
effects  {e.g.}  H2,  He,  Ne),  to  restriction  of  rotation,  and 
to  change  in  intramol.  vibration  on  passing  from 
vapour  to  liquid.  The  comparison  of  entropy  of 
vaporisation  at  a  const,  gas  to  liquid  vol.  ratio  is 
preferred  to  tho  Hildebrand  method  of  comparison 
at  const,  mol.  ,  vol.  (gas).  An  extension  of  the  theory 
to  metals  is  briefly  considered.  *  .  W.  R.  A. 

Thermodynamic  functions  of  a  Fermi-Dirac 
gas.  E.  C.  Stoner  (Phil.  Mag.,  1939,  [vii],  28, 
257 — 286). — Mathematical.  Expressions  are  obtained 
for  the  thermodynamical  functions  intrinsic  energy  E, 
total  heat  H,  Helmholtz  free  energy  F,  Gibbs  free 
energy  G,  and  entropy  S  in  terms  of  the  basic  Fermi- 
Dirac  integrals,  which  have  been  evaluated  previously. 
Suitable  reduced  forms  of  these  functions  are  unique 
functions  of  a  reduced  temp,  t  =  IcT/sq,  where  e0  is 
the  Fermi  zero  energy.  Numerical  tables  are  given 
for  the  reduced  forms  of  E>  F,  6?,  and  8  for  the  range 
0*0  <^v<^2*0.  The  way  in  which  E ,  F ,  G,  and ;S 
vary  with  temp,  is  shown  graphically.  T.  H.  G. 

Thermodynamics  of  the  thermomechanical 
effect  of  liqriid  He  II.  H.  LoNDON(Proc.  Roy  Soc., 
1939,  A,  171,  484 — 496 ;  cf.  A.,  1938,  I,  609).— A 
thermodynamic  investigation  of  the  pressure  difference 
between  two  vessels  connected  by  a  capillary  and  con¬ 
taining  liquid  He  II  at  different  temp,  is  given. 
Reversible  thermal  effects,  analogous  to  the  Peltier 
effect,  must  appear ;  cold  is-  produced  where  He  II 
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leaves  a  capillary  and  heat  where  it  enters.  A 
possible  mechanism  of  heat  transport  as  a  result  of 
circulation  due  to  thermomechanical  pressure  is 
discussed.  G.  D.  P. 

Properties  of  flow  of  liquid  helium  II.  J.  F. 

Allen  and  A.  D.  Misener  (Proc.  Roy.  Soc.,  1939, 
A,  172,  467—491 ;  cf.  A.,  1938, 1,  610).— The  depend- 
ence  of  the  velocity  of  flow  on  pressure  has  been 
studied  for  capillary  tubes  of  various  diameters  and 
lengths  at  temp,  from  the  X  point  to  1T5°  k.  The 
flow  through  a  fine  powder  was  also  investigated. 
Classical  hydrodynamical  flow  was  observed  only  in 
the  shortest  capillary,  essentially  an  orifice,  and  in 
the  powder.  The  results  are  interpreted  as  indicating 
that  two  types  of  flow  are  operative :  one  a  surface 
flow  along  the  walls  of  the  capillary,  the  other  a 
viscous  flow.  G.  D.  P. 

Effect  of  an  electric  field  on  the  viscosity  of 
liquids,  (a)  S.  Sossinski.  (b)  E.  N.  da  C.  Andrade 
and  C.  Dodd  (Nature,  1939,  144,  117,  117 — 118). — 
(a)  Attention  is  directed  to  the  author’s  previous 
work  (A.,  1937,  I,  125). 

(b)  A  reply  to  the  above,  and  a  criticism  of  the 
view  that  the  effect  is  due  to  hydrodvnamic  convection. 

V 

Experiments  additional  to  those  reported  previously 
(A.,  1939,  I,  191)  indicate  that  the  effect  is  due  to 
the  building  up  of  comparatively  rigid  ionic  layers 
on  the  opposite  walls  of  the  channel;  the  layers 
reach  a  limiting  thickness  at  high  fields.  L.  S.  T. 

Viscosity  and  molecular  diameter  of  azo¬ 
methane.  H.  Henkin  and  H.  A.  Taylor  (J.  Chem. 
Physics,  1939,  7,  829 — 830). — Measurements  of  rate 
of  flow  of  azomethane  (I),  interpreted  by  Poiseuille’s 
law,  give  yj23  =  0-754  x  10-4  poise.  Using  the 
Sutherland  const,  for  A^-butylene,  the  mol.  diameter 
of  (I)  is  4-54  a.  W.  R.  A. 

Transport  phenomena  in  the  cage  model  of 
liquids.  R.  Simha  (J.  Chem.  Physics,  1939,  7, 
857). — Errata  (cf.  A.,  1939,  I,  249).  W.  R.  A. 

Natural  convection  in  liquids.  0.  A.  Saunders 
(Proc.  Roy.  Soc.,  1939,  A,  172,  55 — 71). — Approx, 
solutions  are  obtained  to  the  problem  of  the  natural 
convection  set  up  in  a  fluid  near  the  surface  of  a  hot 
vertical  plate.  The  theory  gives  vals.  for  the  temp, 
and  velocity  gradients,  and  hence  for  the  heat  transfer 
and  friction  drag  at  the  plate.  Experiments  were 
carried  out  to  test  the  theory  by  measuring  the  loss 
of  heat  from  a  vertical  plate  in  H20  and  Hg. 
Observations  of  the  type  of  flow  near  the  plate  were 
also  made  by  an  optical  method.  G.  D.  P. 

Relations  between  massivity  effects  in  salts 
and  certain  ionic  and  atomic  characteristics. 
F.  Vles  and  (Mlle.)  M.  Gex  (Compt.  rend.,  1939, 
209,  377 — 379). — “  Massivity  vals.,”  (cf.  Arch. 
Phys.  Biol.,  1928,  VI,  3,  141),  for  a  no.  of  cations  in 
solutions  of  their  chlorides  have  been  redetermined 
colorimetrically,  using  sulphonecyanine  5B  as 
indicator;  the  results  are  expressed  by  — 
1*42  log  Zta  =  4-70v*  —  4*38  (Ztn  =  Born-Heisen- 
berg  effective  nuclear  charge;  v  =  valency  of  ion). 
The  data  are  correlated  with  the  polarisability  of  the 
ions.  Zta  vals.  obtained  colorimetrically,  using  the 


above  equation,  may  be  used  to  determine  various 
ionic  consts.  A.  J.  E.  W. 

Existence  of  hydrates  of  definite  chemical 
composition  in  liquid  phases.  I.  B.  V.  Bak 
(J.  Phys.  Chem.  Russ.,  1939,  13,  534 — 540). — The 
sp.  conductivity,  k}  and  vj  of  aq.  Na2S203  and  Ca(N03)2 
at  concns.,  c,  up  to  80%  have  been  measured.  The 
k  isotherms  exhibit  min.  corresponding  with 
Na2S203,5H20  (I),  Ca(N03)2,4H20  (II),  and 

Ca(N03)2,3H20  (III),  and  max.  on  the  c-temp, 
coeff.  of  k  curve  occur  at  the  same  points ;  the  form 
of  the  equiv.  conductivity-c  curves  is  anomalous. 
Whilst  the  tj-c  curves  exhibit  no  singular  points,  the 
temp,  coeff.  of  tj-c  curves  have  sharp  max.  correspond¬ 
ing  with  (I)  and  (III).  (Ill)  seems  to  be  more  stable 
in  solution  than  (II).  R.  C. 

Origin  of  colour  of  paramagnetic  ions  in 
solution.  II.  Fine  structure  of  the  absorption 
bands.  D.  M.  Bose  and  P.  C.  Mukherji  (Indian 
J.  Physics,  1939,  13,  219— 230).— The  doublet 
structure  of  the  absorption  bands  of  paramagnetic 
ions  in  solution  (cf.  A.,  1939, 1,  16)  is  attributed  to  the 
presence  of  a  superposed  field  of  trigonal  symmetry 
around  the  paramagnetic  ions,  due  to  the  directed 
positions  of  the  anions  with  respect  to  the  cations  in 
the  solution.  The  splitting  is  of  the  order  of  magnitude 
calc,  by  Van  Vleck  for  the  D-  and  F-ions  due  to  a 
trigonal  field  present  in  the  alums  containing  these 
ions.  W.  R.  A. 

Some  properties  of  the  dioxan-ethyl  alcohol 
system.  R.  N.  Hopkins,  E.  S.  Yerger,  and  C.  C. 
Lynch  (J.  Amer.  Chem.  Soc.,  1939,  61,  2460 — 2461). 
— ,  ft*?,  -Q25*  and  b.p.  data  are  recorded  for  the 
system  dioxan-EtOH.  The  vj-composition  curve 
shows  a  min.  at  ~50%.  A  min.  boiling  temp,  of 
78-13°  was  observed  at  9-3%  dioxan.  W.  R.  A. 

Ultrasonic  velocities  in  and  adiabatic  compres¬ 
sibilities  of  mixtures  of  acetic  acid  and  water. 
A.  W.  Smith  and  L.  M.  Ewing  (J.  Chem.  Physics, 
1939,  7,  632). — Ultrasonic  velocities  v  have  been 
measured  at  a  frequency  of  7*4  megacycles  per  sec. 
in  various  AcOH-H20  mixtures  at  25°.  At  ~30% 
AcOH  v  is  max.  and  the  adiabatic  compressibility  p, 
calc,  from  v  —  (l/p(J)*,  is  least.  W.  R.  A. 

Pressure-volume-temperature  relations  in 
solutions.  II.  Energy-volume  coefficients  of 
aniline,  nitrobenzene,  bromobenzene ,  and  chloro¬ 
benzene.  R.  E.  Gibson  and  O.  H.  Loeffler  (J. 
Amer.  Chem.  Soc.,  1939,  61,  2515 — 2522). — A  table 
has  been  compiled  of  the  vols.  of  NH2Ph,  PhN02, 
PhCl,  and  PhBr  at  temp,  between  25°  and  85°  and 
pressures  1  to  1000  bars  from  measurements  of  the 
sp.  vol.  at  25°,  the  thermal  expansions,  and  the 
compressions.  The  coeffs.  (3P/3T)„  and  (dE/dV)r 
decrease  as  the  temp,  increases  at  const,  vol.,  owing 
to  an  increase  in  the  repulsive  internal  pressure 
which  follows  from  an  increased  randomness  of 
distribution  of  the  mols.  in  the  liquids  at  higher  temp. 
The  quantity  (B  -f-  P)  of  the  Tait  equation  for  the 
compressibility  is  identical  with  the  repulsive  internal 
pressure ;  it  increases  with  temp,  at  const,  vol.  When 
combined  with  the  total  internal  pressure  the 
attractive  internal  pressure  is  estimated.  The 
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attractive  pressure,  computed  in  this  way,  depends 
only  on  the  vol.  A  Si02  wt.  dilatometer  for  the  rapid 
and  accurate  measurement  of  thermal  expansion  of 
solutions  is  described.  W.  R.  A. 

Properties  of  dipicrylaminates.  J.  Kielland 
(J.  Amer.  Chem.  Soc.,  1939,  61,  2285 — 2289). — 
Dipicrylaminate  solutions  are  strongly  coloured, 
yellow  at  high  dilutions,  and  orange  to  red  at  inter¬ 
mediate  and  high  concns.  Chromatic  analysis  data, 
derived  from  extinction  curves  at  different  concns., 
are  recorded.  Solid  dipicrylamine  is  yellow  to  orange 
according  to  purit}^  and  particle  size,  and  the  solid 
salts  are  red.  From  measurement  of  the  d  of  aq. 
solutions  at  18°,  the  mol.  vol.  of  Na  dipicndaminate 
(I)  has  been  computed.  Activity  coeff.  data,  derived 
from  the  measured  f.p.  depressions  of  H20  by  (I) 
(5  X  KHtoS  x  10~2n.),  suggest  the  strong  association 
of  anions.  This  is  confirmed  by  the  large  conductivity 
at  0°  of  aq.  (I)  at  intermediate  concns.  At  0  025n., 
however,  an  inflexion  in  the  conductivity  curve 
occurs,  possibly  caused  by  interaction  between  the 
associated  anions  and  the  cations.  The  heat  of 
dissolution  of  aq.  (I)  at  0*005  and  0*01n.  and  the 
heat  of  dilution  of  a  0*125n.  solution  have  been 
measured  at  20°.  Preliminary  data  are  recorded  on 
the  partial  miscibility  in  mixtures  of  dipicrylamine 
with  aq.  CaCl2.  W.  R.  A. 

Viscosity  of  ternary  systems  forming  Martin 
slags.  System  Fe0-Ca0-Si02.  P.  P.  Kozake- 
vitsch,  S.  P.  Leiba,  and  E.  P.  Komar  (J.  Phys. 
Chem.  Russ.,  1939, 13,  248 — 258). — Vais,  are  recorded 
for  v)  between  1200°  and  1450°.  The  yj  of  systems 
containing  much  CaO  is  almost  independent  of  temp, 
as  long  as  the  system  is  homogeneous.  The  i)  of 
systems  containing  much  Si02  decreases  when  the 
temp,  rises.  A  small  max.  of  tq  indicates  the  compound 
Fe2Si04.  J.  J.  B. 

Critical  behaviour  of  solid  solutions  in  the 
order-disorder  transformation.  H.  A.  Bet  he 
and  J.  G.  Kirkwood  (J.  Chem.  Physics,  1939,  7, 
578 — 582). — Mathematical.  A  discussion  of  crit. 
phenomena  in  the  order-disorder  transformation 
from  the  viewpoint  of  the  theories  of  Bethe  (A.,  1935, 
1193)  and  Kirkwood  (A.,  1938,  I,  188).  The  best 
vals.  of  the  transition  temp,  and  heat  capacity 
anomalies  A Cv  of  simple  cubic  and  body- centred  cubic 
lattices  are  given.  The  anomalies  occurring  at  the 
crit.  temp.  (Eisenschitz,  A.,  1939, 1,  133)  are  discussed 
with  particular  reference  to  the  effects  of  anomalies 
in  the  coeffs.  of  expansion  and  compressibility  on 
ACP.  W.  R.A. 

Diffusion  processes  in  binary  crystalline 
systems.  B.  G.  Petrenko  and  B.  E.  Rubinstein 
(J.  Phys.  Chem.  Russ.,  1939,  13,  508—513).— 
Diffusion  coeffs.  and  their  temp,  coeffs.  (energies  of 
loosening,  Q)  in  a-  and  p-phases  of  the  systems  Ag-Zn, 
Ag-Cd,  and  Cu-Zn  have  been  determined  by  observing 
the  rate  at  which  the  volatile  component  evaporates 
from  the  alloy.  For  p-phases  Q  is  for  a-phases  of 
the  system.  The  results  show  that  in  intermetallic 
phases  Q  depends  on  the  m.p.  of  the  phase  and  is  cc 
(radius  of  diffusing  atom)2  (cf.  A.,  1937,  I,  296). 

R.  C. 


Magnetic  properties  of  copper  amalgams. 
S.  S.  Bhatnagar,  P.  L.  Kapur,  and  G.  Mittal  (Ptoo. 
Indian  Acad.  Sci.,  1939,  10,  A,  45 — 54). — A  detailed 
account  of  work  already  noted  (A.,  1939,  I,  138). 

W.  R.  A. 

X-Ray  emission  spectra  and  electronic 
structure  of  Al-Cu  and  Al-Ni  alloys.  J. 
Farineau  (J.  Phys.  Radium,  1939,  [vii],  10,  327— 
332). — The  influence  of  composition  on  the  intensity 
distribution  in  the  .X-ray  emission  bands  of  Al-Cu 
and  Al-Ni  alloys,  due  to  the  exterior  electrons  of  A1 
atoms  {K$x  ray)  and  Cu  and  Ni  atoms  (L<x  ray),  has 
been  studied  experimentally,  and  the  data  are 
discussed  with  reference  to  the  physical  character¬ 
istics  of  these  alloys  and  the  quantum  theory  of 
metals ;  they  also  furnish  indications  of  the  electronic 
structure  of  the  alloys.  W.  R.  A. 

[Crystal  structure  of]  the  alloy  MnBi.  R. 
Hocart  and  C.  Guillaud  (Compt.  rend.,  1939,  209, 
443). — The  alloy  has  a  NiAs  structure,  a0  4*30, 
c0  6*12  a.;  the  rhombic  unit  cell  contains  2  Mn  at 


(0,  0,  0)  and  (0,  0,  4),  and  2  Bi  at  (£,  §,  {)  and  (§,  £,  f). 
The  shortest  Mn — Mn  and  Mn — Bi  distances  are  3*06 
and  2*92  a.,  respectively.  A.  J.  E.  W. 


Electrical  resistance  of  ferromagnetic 
amalgams.  L.  F.  Bates  and  W.  P.  Fletcher 
(Proc.  Physical  Soc.,  1939,  51,  778 — 783 ;  cf.  A.,  1937, 
I,  559;  1939,  I,  309). — Investigations  with  Co 

amalgams  containing  0*149 — 0*548  g.  Co  per  100  g. 
Hg  over  the  temp,  range  20 — 340°  gave  ternp.- 
rcsistance  curves  varying  in  type  with  concn.  of  the 
amalgam,  but  each  showing,  for  initial  heating,  a 
sharp  change  in  resistivity  at  ~-340°  from  a  val.  < 
that  of  pure  Hg  to  a  val.  considerably  greater.  The 
transition  temp.  vras  lowered  on  subsequent  heating. 
Similar  changes  were  observed  with  Fe  amalgams  of 
concn.  0*243—0*497%.  N.  M.  B. 

Crystal  structure  of  TiCo2.  H.  J.  Wallbrum 
and  H.  Witte  (Z.  Metallic.,  1939,  31,  185 — 187). — 
Two  forms  exist :  a,  stable  at  high  temp,  and  over  a 
narrow  range  at  room  temp,  in  the  presence  of  a  small 
excess  of  Ti,  has  a  Cu2Mg  structure  with  a  6*691  A., 
8  mols.  per  unit  cell,  d  7*25,  whilst  (3,  stable  over  a 
wider  composition  range  towards  the  Co  side,  has  a 
hexagonal  Ni2Mg  structure  with  a  4*715,  c  15*37  a., 
8  mols.  per  unit  cell,  d  7*47.  A.  R.  P. 


Detection  of  superstructure  phases  in  the 
nickel-iron  system.  A.  Kussmann  (Z.  Metallk., 
1939,  31,  212 — 214). — From  a  crit.  review'  of  recent 
work  it  is  concluded  that  there  is  not  yet  sufficient 
evidence  for  the  existence  of  Ni3Fe.  A.  R.  P. 

System  cadmium-tin-thallium.  E.  Janecke 
(Z.  Metallk.,  1939,  31,  170— 171).— Cd,  Sn,  and  Tl 
form  a  simple  eutectiferous  system  with  a  ternary 
eutectic  formed  by  merging  of  the  three  binary 
eutectics  at  129*5°,  Cd  19,  Sn,  42,  Tl  39%.  The  heat 
effect  at  129°  in  the  Sn-Cd  system  is  shown  by  ternary 
alloys  which  deposit  Sn  or  Cd  as  primary  and  Cd  or 
Sn  as  secondary  crystallites;  the  presence  of  Tl 
decreases  the  temp,  at  which  it  occurs  to  111 — 114°. 

A.  R.  P. 

Ternary  systems  of  aluminium.  II.  Alumin¬ 
ium-iron-manganese  and  aluminium-copper- 
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manganese.  H.  Ha:ntemann  and  A.  Schrader  (Z. 
Metallic.,  1939,  31,  183 — 1S5). — The  systems  were 
studied  by  thermal  analysis  and  micrographic  examin¬ 
ation.  Al,  FeAl3,  and  MnAl6  form  a  ternary  eutectic 
at  654-1°,  Fe  1*8,  Mn  0*7%.  MnAlG  has  a  wide  solid 
solution  range,  and  no  termuy  compound  exists 
between  the  Al  corner  and  the  FcAl3~MnAlG  line.  Al, 
Cu,  and  Mn  form  two’ternary  phases  with  rhombic  struc¬ 
tures  :  T  with  a  7*69,  b  24*06,  c  12*48  a.  contains  Cu 
19  and  Mn  24%,  and  Y  with  a  14*79,  b  12-60,  c  12-43  a. 
contains  Cu  5*9  and  Mn  32*5%.  There  is  a  ternary 
eutectic  at  547-3°,  Cu  31*5,  Mn  0*8%  between  CuAL, 
Tt  and  Al-rich  solid  solution,  and  three  peritectic 
reactions,  that  due  to  liquid  -f-  MnAl6  a  T 
occurring  at  628*5°.  A.  R.  P. 

Solubilities  of  components  of  gas  mixtures  in 
liquids  under  pressure.  J.  D.  Zelvenski  (J. 
Phys.  Chem.  Russ.,  1939,  13,  514 — 527). — A  thermo¬ 
dynamical  relation  for  the  solubilities  in  a  non-volatile 
solvent  has  been  derived,  in  which  allowance  is  made 
for  interaction  between  the  solutes.  The  solubilities 
in  H20  at  25°  of  N2,  H2,  and  C02  from  mixtures  of 
N2  +  C02  and  H2  +  C02  under  50 — 300  atm.  have 
been  determined,  and  agree  with  this  relation.  C02 
reduces  the  solubility  of  N2  and  H2  by  as  much  as  20%, 
whilst  the  solubility  of  C02  is  depressed  by  the  presence 
of  N2  or  H2.  These  interactions  represent  a  max. 
energy  effect  of  110 — 125  g.-cal.  per  mol.  From  the 
above  data  the  fugacity  of  C02  in  admixture  with  N2 
and  also  with  H0  up  to  300  atm.  at  25°  has  been  calc. 

R.  C. 

Solubility  of  silicon  tetrafluoride  in  organic 
solvents.  Behaviour  of  such  solutions.  G. 
Tarbtjtton,  E.  P.  EGAN,  jun.,  and  S.  G.  Frary  (J. 
Amer.  Chem.  Soc,,  1939,  61,  2555 — 2556). — Saturated 
solutions  of  SiF4  in  various  org.  solvents  have  been 
prepared.  The  rate  of  dissolution  of  the  gas  appears 
to  depend  largely  on  the  fluidity  of  the  solvent.  The 
solubilitv  in  the  homologous  series  of  monohydric 
alcohols  decreases  regularly  with  increase  in  the  no. 
of  C.  For  alcohols  containing  the  same  no.  of  C  tho 
solubility  decreases  as  the  no.  of  OH  increases.  Com¬ 
pounds  containing  ether  (diethylene  glycol),  CO 
(COMe2  and  AcC02H),  and  C02H  groups  (AcOH  and 
AcC02H)  are  not  good  solvents.  SiF4  is  sparingly 
sol.  in  C6H6  and  C2HC13,  and  insol.  in  CC14.  Addition 
of  9  wt.-%  H20  to  the  saturated  SiF4  solution  in  95% 
EtOH  gave  a  gelatinous  ppt.  of  hydrated  Si02.  Dis¬ 
tillation  of  the  same  solution  in  a  vac.  at  room  temp, 
caused  liberation  of  SiF4  until  a  solution  containing 
~26*5%  SiF4  remained.  Addition  of  an  equal  vol.  of 
H20  to  this  solution  gave  no  ppt.,  possibly  owing  to 
chemical  interaction  between  the  SiF4  and  EtOH. 
Subsequent  addition  of  a  sol.  Ba  salt  pptd.  95%  of 
the  F'  ion  as  pure  BaSiFe,  providing  a  convenient 
method  for  the  formation  of  this  compound. 

W.  R.  A. 

Permeability  of  metal  membranes  to  diatomic 
gases.  R.  M.  Barrer  (Phil.  Mag.,  1939,  [vii],  28, 
353 — 358). — Wang  (A.,  1937, 1,  75)  has  shown  that  at 
infinite  pressure  p  the  rate  P  of  permeation  of  a  metal 
plate  may  be  infinite.  This  is  in  error  owing  to  the 
use  of  incomplete  rate  equations  for  some  of  his 
assumed  phase  boundary  processes.  By  using  com¬ 


pleted  equations  for  Wang’s  processes  it  is  shown  that 
P  is  always  finite.  It  is  also  shown  that  whatever 
the  phase  boundary  processes  P  must  be  finite.  The 
observed  linear  relation  between  P  and  p*  can  be 
shown  to  be  due  to  the  very  great  concn.  discontinuities 
which  may  occur  at  the  boundaries  of  the  plate, 
particularly  in  systems  which  are  not  in  equilibrium. 

T.  H.  G. 

Demixing  phenomena  in  hydrocarbons.  A. 
Schaafsma  (Nederl.  Tijds.  Natuurkunde,  1936,  3, 
215—217;  Chem.  Zentr.,  1937,  i,  2347).— Miscibility 
in  binary  hydrocarbon  systems,  and  its  dependence 
on  temp,,  mol.  wt.,  and  the  chemical  nature  of  the 
components,  are  discussed.  A.  J.  E.  W. 

Necessity  for  assuming  a  chemical  affinity 
between  solvent  and  solute.  0.  Soarpa  (R.C. 
Atti  Accad.  Lincei,  1939,  [vi],  29,  247 — 253). — The 
distribution  of  a  solute  between  two  immiscible  sol¬ 
vents  is  discussed  theoretically.  It  is  necessary  to 
assume  the  existence  of  chemical  interaction  between 
solute  and  solvent  even  in  dil.  solution.  0.  J.  W. 

Application  of  statistical  methods  to  immobile 
adsorbed  films.  J.  K.  Roberts  and  A.  R.  Miller 
(Proc.  Camb.  Phil.  Soc.,  1939,  35,  293— 297).— The 
rate  of  condensation  of  diat.  mols.  which  are  adsorbed 
with  dissociation  to  form  an  immobile  film,  the  two 
atoms  of  one  adsorbed  mol.  occupying  neighbouring 
sites,  is  determined  statistically  by  Bethe’s  method. 
A  lower  limit  to  the  isolated  unoccupied  sites  is  ob¬ 
tained.  F.  J.  L. 

Activated  adsorption  of  nitrogen  on  iron  at 
23°  and  100°,  and  ammonia  synthesis.  0.  Beeck 
and  A.  Wheeler  (J.  Chem.  Physics,  1939,  7,  631— 
632). — Rapid  chemisorption  of  H2  takes  place  at  room 
temp,  on  both  Ni  and  Fe  films,  but,  in  contrast  to  Ni, 
Fe  also  adsorbs  N2.  The  adsorption  of  N2  :  H2  is  1 :  5. 
Adsorption  of  H2  on  Fe  is  almost  instantaneous,  but 
that  of  No  slow.  Fe  holding  adsorbed  N2  takes  up  H2 
until  the  total  no.  of  adsorbed  mols.  is  the  same  as 
for  Ho  alone,  no  interaction  occurring  between  the 
co-adsorbed  gases.  An  Fe  film  heated  to  100°  and 
then  allowed  to  cool  to  room  temp,  will  take  up  —80% 
of  the  H2  of  a  film  evaporated  at  room  temp.  Such 
a  film  uses  <^0-2  of  the  available  surface  in  N2 
adsorption,  whilst  the  film  adsorbs  at  100°  as  much 
No  as  the  film  evaporated  at  room  temp.  The 
adsorption  is  much  faster  on  the  sintered  catalyst. 
Fe  films  on  which  N2  is  actively  adsorbed  at  room 
temp,  or  at  100°  liberate  NH3  when  dissolved  in 
HC1,  and  the  amount  of  NH3  agrees  approx,  with  the 
No  adsorbed.  The  NH3  synthesis  is  independent  of 
the  presence  of  adsorbed  H2.  N2  is  not  adsorbed  at 
either  temp,  if  is  admitted  to  the  Fe  film  first. 
NH3  is  not  produced  in  the  gas  phase  by  heating  Fe, 
on  which  No  is  adsorbed,  in  an  atm.  of  H2. 

W.  R.  A. 

Calculations  of  adsorption  behaviour  of  argon 
on  alkali  halide  crystals.  W.  J.  C.  Orr  (Trans. 
Faraday  Soc.,  1939,  35,  1247 — 1265). — Heats  of 
adsorption  of  A  and  equilibrium  distances  of  the 
adsorbed  atom  at  various  positions  on  the  surface  of 
crvstals  of  KC1  and  Csl,  and  the  variation  in  the  heat 
of  adsorption  in  passing  from  the  first  to  the  second 
adsorbed  layer,  are  calc.  F.  L.  U. 
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Sorption  of  gases  and  vapours  by  titania  gel. 
VI.  Sorption  and  desorption  equilibria  of 
organic  vapours  and  critical  limit  of  capillary 
condensation  phenomena.  I.  Higuti  (Bull.  Inst. 
Phys.  Chem.  Res.  Japan,  1939,  18,  657 — 684). — 
Sorption  and  desorption  isotherms  at  0°,  10°,  and  20° 
for  CC14,  CHC13,  CH2C12,  CS2,  Mc20,  and  C6II6,  on 
Ti02  gel,  have  been  obtained.  Hysteresis  is  exhibited 
at  higher  pressures,  but  at  low  pressures  reversible 
equilibrium  occurs.  The  results  are  discussed  in  the 
light  of  the  capillary  theory,  and  it  is  shown  that  at 
saturation  or  for  any  given  pore  radius,  the  amount  of 
vapour  sorbed  expressed  as  vol.  of  liquid  is  almost  the 
same  for  all  of  the  vapours  and  independent  of  temp. ; 
that  the  plot  of  log  p  against  log  a  is  a  straight  line 
with  a  break  where  capillary  condensation  occurs; 
and  that  with  increasing  amount  sorbed  the  differential 


heat  of  sorption  approaches  a  const,  val.  which  is  ~ 
the  heat  of  condensation.  From  the  results  the  vals. 
of  the  ratio  (min.  capillary  radius  for  meniscus  form¬ 
ation)  :  (mol.  radius)  are  calc,  to  be  ~the  theoretical 
val.  (=  4).  F.  J.  G. 


of  varying  the  pa  and  the  relative  amounts  of  two 
adsorbable  anions  present  in  solution  on  the  adsorption 
of  each  by  Fe(0H)3  has  been  investigated  for  the 
following  pairs :  phosphate-arsenate,  phosphate- 
citrate,  phosphate-sulphate,  arsenate-sulphate, 
phosphate-oxalate,  arsenate-oxalate,  and  oxalate- 
citrate.  The  results  are  tabulated. 

.  III.  The  apparent  agreement  of  the  results  with 
the  valency  rule  vanishes  when  the  plt  is  taken  into 
account ;  e.g .,  in  acid  solution  phosphate  and  arsenate 
ions  are  more  strongly  adsorbed  than  are  sulphate 
and  oxalate,  although  under  these  conditions  the 
former  are  univalent;  in  neutral  solution,  in  which 
they  are  bivalent,  they  are  more  strongly  adsorbed 
than  is  the  tervalent  citrate  ion.  In  an  alkaline 
medium  the  behaviour  is  determined  by  the  distribution 
of  the  anions  between  the  two  bases  Fe(OH)3  and 
NH4OH  or  KOH.  The  anions  are  displaced  from  the 
adsorbent  by  OH'  in  the  order  S04"  >  C204"  > 
citrate'"  >  As04"'  >  P04"\  The  conditions  under 
which  Fc(0H)3  can  be  peptised  by  added  anions  are 
discussed.  F.  L.  U. 


Effect  of  surface  oxides  on  the  sorptive 
properties  of  activated  charcoal  towards  vapours. 
E.  Zaverina  and  M.  Dubinin  (J.  Phys.  Chem.  Russ., 
1939,  13,  151 — 162). — Charcoal  (I)  activated  by  C02 
or  by  heating  in  vac.  at  950°  adsorbs  less  NaOH  and 
more  HC1,  H2S04,  HC02H,  or  AcOH  than  charcoal 
(II)  activated  by  air  at  350°  or  500°.  The  sorption  of 
methylene-blue,  PhOH,  or  BuC02H  from  H20  is 
identical  for  (I)  and  (II).  Vapours  of  C6Hr>,  C5H12, 
or  C7H16  are  sorbed  by  (I)  moro  strongly  than  by  (II), 
whilst  the  sorptions  of  MeOH  are  identical.  An 
electrostatic  explanation  of  this  behaviour  is  advanced. 

J.  J.  B. 

Velocity  of  adsorption  on  charcoal.  E. 
Angelescu  and  E.  Soloviu  (Bui.  Soc.  Chim. 
Romania,  193S,  20,  197 — 223). — Previous  work  is 
reviewed  and  discussed.  Measurements  have  been 
made  of  the  rate  of  adsorption  on  two  varieties  of 
active  C  of  H2C204  (I),  AcOH,  EtC02H,  and  Pr“C02H, 
and  of  mixtures  of  (I)  with  each  of  the  others,  from  aq. 
solutions  of  varied  concn.,  over  an  interval  of  60  min. 
None  of  the  formulae  hitherto  proposed  is  valid  over 
the  whole  interval.  The  results  are  best  explained 
by  assuming  adsorption  to  consist  of  two  consecutive 
processes,  the  first  rapid,  the  second  much  slower. 
If  measurements  are  started  5  min.  after  bringing  the 
solution  into  contact  with  C,  the  slow  process  is 
shown  to  conform  to  the  equation  for  a  unimol. 
reaction.  The  velocity  of  the  initial  process  increases 
with  the  concn.,  and  with  the  capillary  activity  of 
the  solute.  In  mixed  solutions,  if  one  solute  increases 
the  amount  of  the  other  adsorbed  at  equilibrium,  it 
also  increases  its  initial  velocity  of  adsorption,  and 
vice  versa.  F.  L.  U. 

Adsorption  of  ions  on  polar  adsorbents  in 
relation  to  the  reaction  [pH]  of  the  medium. 
II.  Adsorption  from  mixtures  of  multivalent 
anions  on  ferric  hydroxide  in  relation  to  alkali 
concentration.  III.  Discussion  and  inter¬ 
pretation  of  results.  G.  Balanesou  and  V.  T. 
Ionescu  (Bui.  Soc.  Chim.  Romania,  1938,  20,  139 — 
183,  185—195;  cf.  A.,  1938,  I,  510).— II.  The  effect 


Exchange  adsorption  by  colloidal  titanium 
dioxide.  V.  Kargin  and  M.  Tolstaja  (J.  Phys. 
Chem.  Russ.,  1939,  13,  211—215). — In  the  course  of 
coagulation  of  Ti02  by  Na2S04-H2S04  mixtures  the 
adsorption  of  S04"  decreases  almost  linearly  as  pa 
increases.  The  adsorption  of  Cl'  is  immeasurably 
small.  J.  J.  B. 

Surface  reactions.  II.  Effect  of  solutions  of 
neutral  salts  on  ash-free  charcoal.  L.  Lefin 
and  G.  Strachova  (J.  Phys.  Chem.  Russ.,  1939,  13, 
216 — 223). — If  charcoal  is  kept  in  a  solution  of  KC1 
or  BaCl2  the  concn.  of  which  is  gradually  raised  and 
then  lowered,  the  amount  of  Cl  adsorbed  increases 
since  the  acidity  of  the  solution  changes.  Only  when 
the  acidity  changes  are  eliminated  is  a  reversible 
adsorption  isotherm  obtained.  J.  J.  B. 

Photoactivation  of  crystals  and  its  influence 
on  adsorption  processes.  G.  Cohn,  J.  A.  Hedvall 
and  (in  part)  A.  Assarsson  and  S.  Berger  (Svensk 
Kem.  Tidskr.,  1939,  51,  163 — 173). — The  change  in 
the  adsorptive  power  of  CdS  for  dyes  on  illumination 
with  polychromatic  light  of  X  >370  m^.  has  been 
studied.  Xanthene,  CHPh3,  azine,  thiazine,  azo-, 
and  alizarin  dyes,  and  phenolphthalein,  give  erratic 
results,  ranging  from  54%  increase  in  adsorption  to 
85%  decrease.  Vais,  are  roughly  reproducible  for 
any  one  substance,  but  no  correlation  with  structure 
of  the  adsorband  can  be  found.  M.  H.  M.  A. 

Adsorption  of  calcium  and  aluminium  soaps 
of  hydroxycarboxylic  acids  on  asbestos  surface. 
Z.  V.  Volkova  and  A.  V.  Zaporoshetz  (Min.  Suire, 
1936,  11,  No.  4,  69 — 73). — Micelles  of  the  solutions 
of  A1  soaps  have  a  more  complex  structure  and  aro 
more  highly  solvated  than  those  of  Ca  soaps.  A1 
soaps  are  more  strongly  adsorbed  -on  asbestos  (I) 
surfaces  than  are  Ca  soaps,  although  in  presence  of 
moisture  adsorption  of  either  is  much  reduced.  A1 
soaps  stabilise  moist  (I)  better  than  do  Ca  soaps,  and 
differ  from  the  latter  in  that  their  films  on  (I)  cannot 
be  removed  with  non-polar  solvents.  A1  soaps  bind 
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the  (I)  particles  more  firmly  in  a  dried  paint  film 
than  do  Ca  soaps,  but  drying  is  slower. 

Ch.  Abs.  (e) 

Polar ographic  examination  of  the  adsorption 
of  cations  by  proteins.  G.  Carriers  (Chem.  Week- 
blad,  1939,  36,  612—613). — Ba"  is  adsorbed  readily 
by  gelatin  sols  in  presence  of  LiCl  or  in  absence  of  an 
indifferent  electrolyte,  but  not  in  presence  of  NEt4I. 
Ba"  is  absorbed  from  solutions  of  NEt4I  by  suspensions 
of  potato  starch  or  of  sol.  starch  but  not  by  colloidal 
solutions.  S.  C. 

Sorption  of  methylen e-blue  by  curd  fibres  of 
sodium  palmitate.  J.  W.  McBain,  (Miss)  J.  M. 
McDowell,  and  (Miss)  M.  E.  Worden  (J.  Amer. 
Chem.  Soc.,  1939,  61,  2540— 2544).— Curd  fibres  of 
Na  palmitate  adsorb  methjdene-blue  to  approx,  the 
same  extent  whether  the  dj^e  is  added  to  fibres 
already  formed  or  the  fibres  are  formed  in  situ  in 
presence  of  the  dye.  In  either  case  time  is  required 
to  complete  the  sorption,  indicating  that  the  latter 
must  take  place  on  the  surface  of  the  primary  ultra- 
microscopic  cryst.  fibres.  After  a  week  the  wt.  and 
no.  of  dye  mols.  sorbed  are  >  those  of  Na  palmitate 
mols. ;  thereafter  the  sorption  decreases,  and  after 
a  year  may  be  only  1/3.  The  solubility  of  curd  fibres 
formed  from  cone,  solutions  is  only  slightly  >  that  of 
those  from  dil.  solutions,  but  both  diminish  to  about  the 
same  extent  with  time.  The  stronger  curds  are  much 
more  alkaline  than  any  soap  solution.  W.  R.  A. 

Interfacial  tension  studies  on  mercury  in  re¬ 
acting  systems.  N.  Y.  R.  Iyengar  and  B.  S.  Rao 
(Proc.  Indian  Acad.  Sci.,  1939,  10,  A,  20 — 30). — A 
method  for  controlling  the  rate  of  formation  of  drops 
in  the  drop-wt.  method  of  determining  surface  and 
interfacial  tensions  with  Hg  as  one  phase  is  described. 
The  interfacial  tension  of  Hg  has  been  measured  in 
the  following  solutions  :  H2S,  S02,  H0S  +  S(L,  and 
S  in  CC14;  KI,  KCN,  K2HgI4,  and  K2Hg(CN)4  in 
H20.  The  results  arc  discussed.  W.  R.  A. 

Wettability  of  solids  as  a  characteristic 
property  of  the  molecular  nature  of  their  surfaces . 
A  new  method  for  its  measurement.  Z.  V. 
Volkova  (J.  Phys.  Chem.  Russ.,  1939,  13,  224 — 
238). — The  contact  angle  0  of  drops  of  H20  on  talc 
was  measured  directly  and  calc,  from  the  dimensions 
of  the  drop.  On  a  fresh  surface  0  was  ~80°,  and 
in  2  days  decreased  to  15°.  This  alteration  of  0  is 
interconnected  with  the  passage  of  Mg"  from  talc  into 
H00,  which  was  also  measured.  J.  J.  B. 

Correspondence  between  changes  of  state  in 
two  and  in  three  dimensions.  D.  Dervichian 
(J.  Ph}rs.  Radium,  1939,  [vii],  10,  333 — 349). — 
Unimol.  layers  of  a  substance  reproduce  in  detail  the 
usual  physical  states  of  the  substance  in  bulk  with 
the  successive  production  of  solid,  liquid,  meso¬ 
morphic  state,  gas.  In  the  solid  state  there  is  true 
correspondence  between  the  cryst.  forms.  A  theory 
of  liquid  layers  is  developed  in  which  the  vaporisation 
point  of  the  film  is  analogous  to  a  la}rer  of  mols. 
retained  in  the  midst  of  the  isotropic  liquid,  and  the 
saturation  point  to  the  free  surface  of  the  liquid. 
The  ideas  of  crit.  temp,  of  liquefaction  and  of  crystal¬ 
lisation,  and  of  the  triple  point,  are  introduced  for 


surface  layers.  Different  types  of  films  are  classified, 
and  the  passage  from  one  t}rpe  of  film  to  another  is 
considered.  W.  R.  A. 

Higher- order  transformation  in  unimolecular 
layers.  D.  Dervichian  and  M.  Joly  (J.  Phys. 
Radium,  1939,  [vii],  10,  375 — 384). — A  detailed 
account  of  work  already  noted  (A.,  1939,  I,  367). 

W.  R.  A. 

Anomalous  properties  of  thin  multimolecular 
films.  V.  Experimental  investigation  of  multi¬ 
molecular  solvate  (adsorbed)  films  as  applied 
to  the  development  of  a  mathematical  theory  of 
the  stability  of  colloids.  B.  Derjaguin  and  M. 
Kussakov  (Acta  Physicoehim.  U.R.S.S.,  1939,  10, 
25 — 44). — An  improved  method  of  measuring  the 
thickness  of  films  of  liquid  between  a  solid  surface 
wetted  by  them  and  a  gas  bubble  is  described  (cf. 
A.,  1937,  I,  358;  193S,  I,  194).  The  importance  of 
such  films  for  the  conception  of  solvation  and  for  the 
theory  of  colloid  stability  is  discussed.  F.  L.  U. 

Mechanical  properties  of  unimolecular  layers 
(films)  in  liquid-liquid  interfaces.  P.  F.  PocniL 
(J.  Phys.  Chem.  Russ.,  1939,  13,  301). — The  rigidity 
of  myristic  and  palmitic  acid  films  in  the  H20- 
kerosene  interface  was  determined.  J.  J.  B. 

Structure  of  protein  films.  E.  G.  Cockbain 
and  J.  H.  Sciiulman  (Trans.  Faraday  Soc.,  1939,  35, 
1266 — 1276). — F-A  and  V-A  relations  ( F  —  surface 
pressure,  V  —  surface  potential,  A  —  area  per  mg.) 
have  been  determined  for  films  of  gliadin  (I)  on  aq. 
substrates  of  pn  2*0  and  7*2.  A  region  of  high 
compressibility  between  A  =  1*6  and  1*0  sq.  m.  per 
mg.  corresponds  with  the  elimination  of  H20  from 
inter-  and  intra-miccllar  spaces;  the  vertical  com¬ 
ponent  of  the  mean  electric  moment  per  (I)  residue 
remains  const,  during  this  compression,  indicating 
that  no  re-orientation  of  the  mols.  occurs.  Tannic 
acid  (II)  present  in  the  substrate  converts  micelles  of 
(I)  in  expanded  films  into  gelatinous  units,  whereas  at 
higher  compressions  (>4  dynes  per  cm.)  there  is 
decreased  interaction  between  (I)  and  (II) ;  it  is 
inferred  from  this  that  in  this  region  re- orientation 
of  the  mols.  occurs  in  such  a  way  as  to  make  the 
basic  side-chains  less  accessible.  Stereochemical  con¬ 
siderations  are  advanced  to  support  the  view  that 
a  separation  of  polar  and  non-polar  side-chains  at  the 
interface  takes  place  by  looping  of  the  polypeptide 
chains.  It  is  held  that  protein  films  cannot  consist 
of  fully  extended  polypeptide  chains  of  the  p -keratin 
type  or  of  anv  other  regular  polypeptide  pattern. 

F.  L.  U. 

New  method  of  absorbing  aerosols  and  gases 
by  liquids.  G.  P.  Lutschinski  (J.  Phys.  Chem. 
Russ.,  1939,  13,  302). — Smokes,  mists,  and  gases 
like  NO  which  are  not  absorbed  by  ordinary  liquids 
are  taken  up  by  foams  or  foaming  liquids.  J.  J.  B. 

Distribution  of  charge  and  potential  in  an 
electrolyte  bounded  by  two  plane  infinite  parallel 
plates.  A.  J.  Corkill  and  L.  Rosenhead  (Proc. 
Roy.  Soc.,  1939,  A,  172,  410 — 431). — An  exact  solu¬ 
tion  of  the  problem  is  obtained.  The  theoretical 
results  are  compared  with  experimental  data  on  the 
stratification  of  certain  colloidal  oxides  which  tend 
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to  separate  into  horizontal  layers  at  the  bottom  of  the 
vessels  which  contain  them  (Zocher  stratification). 

G.  D.  P. 

Oligochemical  factors  which,  influence  the 
formation  of  gold  sols  by  Zsigmondy’s  method. 
R.  Wernicke  (Anal.  Asoc.  Quhn.  Argentina,  1939, 
27,  74 — 79). — Oxidising  or  reducing  salts  such  as 
Na2S,  Na2S203,  KCNS,  KMn04,  K4Fe(CN)6, 
K3Fe(CN)6,  K2Cr04,  and  K2Cr207  favour  or  impede 
the  formation  of  colloidal  centres  in  the  reduction  of 
Au  salts  by  CH20  owing  to  direct  intervention  in  the 
reaction,  not  to  catalysis.  10~gn-KCN  impedes 
Au  sol  formation  owing  to  its  solvent  action  for  Au 
in  presence  of  02.  F.  R.  G. 

Effect  of  contact  with  the  atmosphere  on  the 
properties  of  water  employed  in  the  preparation 
of  gold  sols  by  Zsigmondy's  method.  R. 
Wernicke  and  J.  Mendive  (Anal.  Asoc.  Quim. 
Argentina,  1939,  27,  80 — 89). — Formation  of  Au  sols 
by  the  action  of  CH20  on  alkaline  HAuCl4  is  initiated 
only  in  redistilled  H20  which  contains  reducing  sub¬ 
stances  or  has  a  free  surface  exposed  to  the  air. 

F.  R.  G. 

Purified  palladium  sols  prepared  by  electric 
sparking.  W.  Pauli,  W.  Hoff,  and  F.  Liciiten- 
stern  (J.  Amer.  Chcm.  Soc.,  1939,  61,  2295 — 
2299). — The  prep,  of  Pd  sols  hy  sparking  under 
conductivity  H20,  and  IO^n-HoSC^,  -NaOII,  -HN03, 
-KC1,  and  -HC1  are  given  and  discussed  briefly. 
When  chlorides  arc  used  the  charging  group  of  the 
sols  is  probabty  the  chlorohydroxo  mixed  complex 
of  varying  composition,  which  maintains  a  decomp, 
equilibrium  with  mol.  disperse  PdCl2.  W.  R.  A. 

Importance  of  polarographic  methods  of  in¬ 
vestigation  for  colloid  chemistry.  J.  A.  W.  van 
Laar  (Chem.  Weekblad,  1939,  36,  611 — 612). — 
The  importance  of  the  extreme  freedom  from  heavy 
metals  of  H20  in  the  prep,  of  sols,  e.g .,  of  Agl,  is 
stressed.  II20  doubly  distilled  in  tinned  or  Ag 
apparatus  heated  in  an  electric  oven  contains  10_9n- 
Cu  and  10~8N-Zn.  S.  C. 

Chemistry  of  colloid-colloid  reactions.  VII. 
Highly  purified  protected  Sb2S3  sols.  W.  Pauli 
and  H.  Zentner  (Trans.  Faraday  Soc.,  1939,  35, 
1234—1239;  cf.  A.,  1938,  I,  138).— Mixed  Sb2S3 
and  dextrin  sols,  when  purified  by  electrodecantation, 
give  a  sol  in  which  the  Sb2S3  particles  are  partly 
covered  with  dextrin,  none  of  the  latter  remaining  in 
the  intermicellar  liquid.  The  surface  of  the  particles 
has  the  same  electrochemical  constitution  as  in  the 
absence  of  dextrin,  but  the  charge  is  reduced  to  a 
half,  and  the  sol  is  partly  protected  against  coagul¬ 
ation  by  KC1.  The  reduction  of  the  charge  is  due  to 
the  partial  screening  of  ionogenic  groups  by  adsorbed 
dextrin.  F.  L.  U. 

Aqpieous  rubber  dispersions. — See  B.,  1939, 
1058. 

Solubility  of  high-molecular  compounds.  V. 
V.  Kargin,  S.  Papkov,  and  Z.  Rogovin  (J.  Phys. 
Chem.  Russ.,  1939,  13,  206 — 210). — Solutions  of 
high-mol.  compounds  differ  from  colloidal  solutions 
as  the  phase  rule  is  applicable  to  them.  The  validity 
of  the  phase  rule  may  be  obscured  by  a  slow  attain¬ 


ment  of  equilibrium  and  by  the  polydispersity  of  the 
solutions.  J.  J.  B. 

Electrolytes  and  the  viscosity  of  pectin  solu¬ 
tions.  H.  P.  Kortschak  (J.  Amer.  Chem.  Soc., 
1939,  61,  2313 — 2317). — The  influence  of  added  elec¬ 
trolyte  [NaOH,  Ca(OH)2,  KOH,  Nad,  HC1,  CaCl2, 
KC104,  aconitic  acid]  on  the  yj  of  1%  pectin  sols  has 
been  studied  at  27*5°.  At  low  electrolyte  concn.  y] 
increases  if  the  electrolyte  is  alkaline,  owing  to  the 
formation  of  the  more  highly  ionised  pectin  salt. 
At  intermediate  concns.  yj  falls  to  a  min.  and  remains 
const,  over  a  considerable  concn.  rancre.  This  suer- 
gests  the  formation  of  almost  uncharged,  undissociated 
pectin  salts,  causing  dehydration  and  decreased  yj. 
At  high  salt  concn.  yj  increases  through  the  interaction 
of  the  added  electrotyte  with  H20,  and  the  increased 
pectin  concn.  with  respect  to  H20  alone.  The  yj 
of  pectin  solutions  varies  similarly  to  that  of  many 
truly  sol.  electrolytes  with  respect  to  added  electro- 
tyte,  and  the  colloidal  character  of  the  solutions  is 
not  therefore  a  determining  factor.  W.  R.  A. 

Transition  of  hydrate  cellulose  into  native 
cellulose. — See  B.,  1939,  1028. 

Surface  structure  of  gels.  I.  Heat  of  wetting 
of  silicic  acid  gels.  G.  Richlikov  and  B.  Bruns 
(J.  Phys.  Chem.  Russ.,  1939,  13,  502— 507).— The 
differential  heats  of  wetting  by  H20  of  and  the  iso¬ 
therms  for  the  adsorption  of  H20  vapour  on  Si02 
preps,  have  been  measured  In  some  preps,  there  seem 
to  be  two  adsorbing  regions  differing  in  adsorption 
potential.  R.  C. 

Gelation  of  br omophenol-blue .  E.  S.  Amis  and 
V.  K.  LaMer  (Science,  1939,  90,  90 — 91). — Bromo- 
phenol-blue  (I)  appears  to  be  exceptional  in  forming 
a  gel  after  acidification  of  a  faded  solution  of  the  dye 
in  dil.  alkali  (cf.  A.,  1939,  I,  327).  Phenolphthalein 
does  not  gel  after  similar  treatment.  The  time  of 
gelation  of  (I)  depends  on  its  initial  concn.  The  mech¬ 
anism  .of  gel  formation  is  discussed.  L.  S.  T. 

Isoelectric  point  of  collagen.  J.  H.  Higk- 
berger  (J.  Amer.  Chem.  Soc.,  1939,  61,  2302 — 
2303). — Collagen,  prepared  from  steer  hide  with  the 
min.  of  alkaline  treatment,  has  isoelectric  point 
pa  7-8  (measured  by  electrophoretic  mobility)  in 
buffers  of  ionic  strength  0*005.  The  previously 
determined  point,  pu  4-7,  is  due  to  degradation  by 
alkali  during  prep.  R.  S.  C. 

Coagulation  of  hydrophobic  sols  with  mixed 
electrolytes.  I.  Coagulation  of  negative  silver 
iodide  sol  with  a  mixture  of  salts  of  potassium 
and  multivalent  metals.  II.  Method  of  evalu¬ 
ating  ion  antagonism  in  coagulation.  L.  Lepin 
and  A.  Bromberg  (Acta  Physicochim.  U.R.S.S., 
1939,  10,  83—101,  102—120;  cf.  A.,  1939,  I,  469).— 
I.  The  coagulating  effect  of  mixtures  of  K  salts  is 
approx,  additive,  irrespective  of  the  valency  of  the 
anion;  in  all  mixtures  of  K  salts  with  those  of  metals 
having  a  valency  >1  ion  antagonism,  increasing 
with  the  valency  of  the  second  metal,  is  observed. 
With  mixtures  of  salts  having  cations  of  equal  valency 
(>1),  the  degree  of  antagonism  is  determined  by  the 
valency  of  the  anion  which  is  present  in  excess, 
when  the  two  anions  differ ;  when  they  are  the  same 
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(mixtures  of  sulphates)  the  effect  depends  on  the 
nature  of  the  cation.  The  effect  in  the  former  case 
is  attributed  to  electrostatic  interaction,  and  in  the 
latter  to  a  tendency  to  complex  formation. 

II.  Ion  antagonism  is  expressed  as  the  ratio  of  the 
conen.  of  an  electrolyte  A  actually  needed  to  produce 
coagulation  to  the  concn.  which  would  be  required 
if  the  effect  were  strictly  additive,  when  A  is  present 
in  a  mixture  with  a  fixed  concn.  of  a  second  electro¬ 
lyte.  The  experimental  data  indicate  that  ion  antag¬ 
onism  is  determined  chiefly  by  interionic  Coulomb 
forces,  and  with  a  const,  concn.  of  a  univalent  coagulat¬ 
ing  cation,  depends  on  the  valency  of  the  second  cation 
and  on  the  ionic  strength  of  the  solution.  Relat¬ 
ively  large  positive  deviations  from  additivity  occur 
in  mixtures  containing  ions  which  tend  to  form 
complexes;  in  this  case  the  effect  is  due  directly  to 
reduction  of  the  concn.  of  the  coagulating  ion.  Ost- 
wald’s  expression  for  the  magnitude  of  ion  antagon¬ 
ism  (A.,  1937, 1,  515)  is  not  supported  by  the  authors’ 
experiments,  E.  L.  U. 

Electrophoresis  of  collagen.  J.  Beck,  jun.,  and 
A.  M.  Sookne  (J.  Res.  Nat.  Bur.  Stand.,  1939,  23, 
271 — 273). — The  electrophoretic  mobilities  of  limed 
hide,  fresh  hide,  tendon,  and  bone  collagens  and  of 
gelatin  from  hide  collagen  have  been  determined  at  25° 
in  0*02m-AcOH,  -HC1,  -H3P04,  and  -H3B03  buffer 
solutions.  The  divergences  in  the  mobilities  at  lower 
acidities  are  explained  by  differences  in  the  NH2-N 
contents  of  the  preps.  Liming  changes  the  isoelectric 
point  of  hide  collagen  from  pn  to  ^5-3,  Avhilst 
tendon  and  bone  collagens  have  isoelectric  point  ^6 
and  the  gelatin  ~5.  These  differences  are  explained 
by  the  treatments  used  in  their  prep.  J.  W.  S. 

Electrophoretic  studies  of  silk.  A.  M.  Sookne 
and  M.  Harris  (J.  Res.  Nat.  Bur.  Stand.,  1939, 
23,  299 — 308). — The  mobility  of  particles  of  raw  silk 
in  HC1-KC1  and  AcOH-NaOAc  buffer  solutions 
is  identical  with  that  of  Pyrex  glass  particles  coated 
with  sericin  (I),  and  hence  is  attributed  to  adsorbed 

(I) .  After  removal  of  the  (I)  by  repeated  washing 
with  soap,  aq.  NH3,  HC1,  and  EtOH,  or  by  enzyme 
action,  the  residual  fibroin  (II)  has  a  changed  pH- 
mobility  curve.  The  isoelectric  points  vary  with 
the  total  ionic  strength  and  the  nature  of  the  buffer 
solution,  but  for  AcOH-NaOH  buffer  solutions  of 
total  ionic  strength  0*02  are  at  pit  4*3  for  (I)  and  3*6 
for  (II).  Since  the  mobility  of  (I)  is  that  of  (II) 
it  has  probably  more  active  C02H  and  NH2  groups. 
Consequently,  for  even  dyeing,  it  is  important  to 
obtain  uniform  or  complete  removal  of  (I)  during 
degumming.  Dissolved  (II)  adsorbed  on  glass  and 

(II)  regenerated  from  the  solutions  have  equal  iso¬ 
electric  points  but  different  mobility— p*  curves, 
whereas  (II)  regenerated  from  solutions  in  LiBr 
give  the  same  pn-mobility  curve  as  untreated  (II). 

J.  W.  S. 

Partial  pressure  of  hydrogen  chloride  from  its 
solutions  in  ethylene  glycol  and  other  solvents 
at  25°.  S.  J.  O’Brien,  C.  L.  Kenny,  and  R.  A. 
Zuercher  (J.  Amer.  Chem.  Soc.,  1939,  61,  2504 — 
2507). — The  partial  v.p.  of  HC1  from  its  solutions  in 
(CH2*OH)2  (1*33 — 8*78ai.)  has  been  measured  at 
25°,  and  data  on  the  partial  v.p.  of  HC1  in  C6H6 


and  PhN02  solutions  at  25°  are  also  recorded.  The 
data  are  considered  in  terms  of  two  different  acid- 
base  reactions,  and  a  method  of  calculating  the  equili¬ 
brium  consts.  for  these  reactions  is  given.  The  im¬ 
portance  of  H-bonding  and  the  nature  of  the  solute 
in  determining  the  basicity  of  the  solvent  is  indicated. 

W.  R.  A. 

Polarimetric  study  of  the  influence  of  tem¬ 
perature  on  aqueous  solutions  of  f-malic  acid. 
R.  Descamps  (Bull.  Soc.  chim.  Belg.,  1939,  48,  293 — 
314;  cf.  A.,  1939,  II,  468). — The  reaction  Z-malio 
acid^^H20  +  (active  products  of  dehydration) 
is  reversible,  and  the  equilibrium  is  shifted  to  the  right 
by  rise  of  temp.  The  variation  with  time  of  [a] 
occurs  even  at  room  temp,  in  cone,  solutions. 

E.  J.  G, 

Thermodynamic  relation  between  dissociation 
pressure  and  solubility  of  complex  strong 
electrolytes.  I.  G.  Riss  (J.  Pliys.  Chem.  Russ., 
1939,  13,  547 — 550). — A  relation  has  been  derived 
permitting  the  relative  thermal  stabilities  of  a  series 
of  salts  with  a  common  dissociating  complex  ion 
to  be  calc,  from  the  solubilities  and  activity  coeffs.  of 
the  original  salt  and  the  product  of  its  dissociation. 

R.  C. 

Spectroscopic  determination  of  association 
equilibria.  H.  Kempter  and  R.  Mecke  (Natur- 
Aviss.,  1939,  27,  583 — 584). — The  variation  with  concn. 
of  the  intensity  of  the  association  band  of  PhOH 
(X  9900  a.)  in  CC14  solution  has  been  determined. 
The  absorption  band  at  9680  A.  is  to  be  ascribed  only 
to  the  undissociated  single  mol.  The  association  is 
bimol.,  and  at  great  dilutions  leads  to  (PhOH)2. 
At  higher  concns.  the  reaction  is  PhOH  +  (PhOH)n  — 
(PhOH)n+1.  At  room  temp,  k  =  ac/(l  —  a-),  Avhere 
c  is  concn.,  a  is  %  association,  and  k  is  const. 

A.  J.  M. 

Polyiodides  and  polyiodide  ions.  Potassium 
polyiodides.  G.  Ventxxrello  and  N.  Agliardi 
(Gazzctta,  1939,  69,  333 — 339). — d  and  yj  data  for 
solutions  of  I  +  KI  in  Ho0-Et0H  mixtures  have  been 
obtained  at  20*5°.  The  results  indicate  the  existence 
in  solution  of  the  compounds  KI3,  KI7,  and  KI9  or  of 
the  corresponding  ions  I3',  I7',  and  Ig'.  0.  J.  W. 

Sodium  polyarsenophosphates  and  the  specific 
conductivity  of  their  aqueous  solutions.  A.  A. 
Bojibelli  (Anal.  Asoc.  Quim.  Argentina,  1939,  27, 
90 — 92). — Solutions  of  Na4As207  with  NaP03  in  the 
mol.  proportions  1  :  1 — 1  :  23  have  a  higher  con¬ 
ductivity  if  the  mixtures  have  been  fused  before 
dissolution.  This  is  attributed  to  the  formation  of 
complex  ions.  F.  R.  G. 

Rate  of  ionisation  in  acpieous  solution  of  the 
carbon-hydrogen  bond  in  aliphatic  compounds, 
K.  E.  Bonhoeffer,  K.  H.  Geib,  and  0.  Reitz 
(J.  Chem.  Physics,  1939,  7,  664 — 670). — The  rate  of 
ionisation  of  the  C-H  bond  to  give  protons  has  been 
studied  by  the  exchange  reactions  betAA-een  D20  and 
MeN02,  COMe2,  MeCHO,  AcOH,  MeCN,  MeS03H, 
and  halogenated  and  OH-compounds  in  the  presence 
of  a  base  catalyst,  e.g.9  the  OD'  ion.  The  data  are 
recorded  in  terms  of  the  velocity  coeff.  of  ionisation 
k  at  25°.  k  ranges  from  103  to  10~7,  and  substituents 
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affect  k  in  the  order  N02  >  CO  >  CN  >  CO*NH2  > 
C02'  >  S03'  Cl  >  OH  >  Me.  The  possibility  of 
studying  the  mechanism  of  ionisation  of  CH  through 
kinetics  rather  than  from  the  thermod3mamical  view¬ 
point  is  discussed.  W.  R.  A. 

Ionisation  in  non-aqueous  solvents.  II. 
Formation  of  certain  ammines.  W.  L.  German 
and  R.  A.  Jamsett  (J.C.S.,  1939,  1337 — 1341). — Tho 
reactions  between  NH3  and  HgCL,  CuCL,  CoCl2, 
NiCl2,  CaCl2,  Cdl2,  and  AgN03,  in  EtOH  and  McOH, 
have  been  studied  conductometrically.  The  follow¬ 
ing  ammino-salts  are  formed  directly  :  Ag(NH3)2N03, 
Cu(NH3)2C12,  Cu(NH3)3C12,  Co(NH3)oC12,  Cd(NH3)2I2, 
Ca(NH3)2Cl2,  Ni(NH3)Cl2,  Ni(NH3)2Cl2.  In  some  in¬ 
stances  they  are  pptd.,  or  can  be  isolated  by  evapor¬ 
ation.  HgCl2  gives  indefinite  compounds.  A  for 
NH3  alone  in  these  solvents  is  very  small.  F.  J.  G. 

Dissociation  constants  of  selenious  acid.  H. 
Hagisawa  (Bull.  Inst.  Phys.  Chem.  Res.  Japan,  1939, 
18,  648 — 656). — Using  the  glass  electrode  the  dissoci¬ 
ation  consts.  were  found  to  be  Kx  ~  0*0024  and  it*  ~ 
4-S  x  10-9.  E.  J.  G. 

Properties  of  electrolytes  in  mixtures  of  water 
and  organic  solvents.  II.  Ionisation  constant 
of  water  in  20,  45  and  70%  dioxan-water  mix¬ 
tures.  in.  Ionisation  constant  of  acetic  acid 
in  82%  dioxan-water  mixture.  H.  S.  Harned 
and  L.  D.  Fallon  (J.  Aincr.  Chcm.  Soc.,  1939,  61, 
2374—2377,  2377— 2379). — The  ionisation  const,  K 
of  H20  has  been  determined  at  5°  intervals  from  0 5 
to  50°  in  dioxan-H20  mixtures  (20,  45,  and  70%)  from 
measurements  of  the  e.m.f.  of  the  cells,  H2|NaOH 
(wijJ,  NaCl  (m2),  dioxan  (X),  H20  (F)jAgCl-Ag. 
The  accurac3r  of  measurement  of  K  diminishes  with 
increasing  dioxan  concn.,  owing  to  the  change  in 
relative  solubility  of  AgCl  and  AgOH.  This  change 
cannot  be  avoided  if  Ag-AgCl  electrodes  are  used,  and 
the  suitability  of  AgBr(I)-Ag  electrodes  is  indicated. 
Heat  content  and  heat  capacity  changes  of  the  ionis¬ 
ation  reaction  have  been  evaluated. 

III.  From  measurement  of  the  e.m.f.  of  the  cells, 
H2|AcOH  (mA  NaOAc  (m2),  NaCl  (m3),  dioxan 
(A),  H20  (F)|AgCl-Ag,  K  has  been  determined  for 
AcOH  at  5°  intervals  from  5°  to  45°  in  an  S2%  dioxan- 
H20  mixture  of  dielectric  const.  D  =  9-3  at  25°. 
K  is  max.  at  15°.  Log  K  does  not  vary  linearly 
with  1  jD,  but  approx,  linearly  with  the  mol.  fraction 
of  dioxan  at  a  given  temp.  This  relationship  has 
been  expressed  mathematically  and  a  table  of  devi¬ 
ations  is  compiled  from  which  K  may  be  evaluated  in 
all  solvents  containing  from  0  to  82  %  of  dioxan  and  at 
5°  intervals  from  0°  to  50°.  W.  R.  A. 

Dissociation  constants  of  nitrophenols  in 
deuterium  oxide.  D.  C.  [Martin  and  J.  A.  Y. 
Butler  (J.C.S.,  1939,  1366 — 1369).— From  spectro- 
photometric  measurements  on  solutions  buffered  with 
AcOH  and  NaOAc  or  with  Na2HP04  and  KH2P04 
the  relative  dissociation  consts.  of  0-  and  p-nitro-  and 
2  : 4-,  2  :  5-,  2  :  6-,  and  3  :  5-dinitro-phenols  in  H20 
and  D20  have  been  determined.  The  ratio  K^fKd 
increases  as  Kh  decreases,  the  vals.  lying  close  to  the 
curve  of  Rule  and  LaMer  (A.,  1938, 1,  515).  Accurate 
results  could  not  be  obtained  for  ?n-N02*C6H4#0H, 


but  the  val.  of  KhjKa  appears  to  be  abnormally 
high.  J.  W.  S. 

Activity  coefficients  of  alkali  halides  at  25°. 

R.  A.  RoBrNSON  (Trans.  Faraday  Soc.,  1939,  35, 
1217 — 1220). — Isopiestic  ratios  (ratios  of  concns. 
giving  equal  v.p.)  have  been  determined  for  KC1 
against  NaCl,  NaBr,  and  KBr  for  concns.  up  to  4ir. 
The  calc,  activity  coeffs.  are  tabulated,  vals.  selected 
for  the  reference  salt,  KC1,  being  higher  than  those 
previously  used  (cf.  A.,  1934,  1173)  by  tho  factor 
770/766.  F.  L.  U. 

Relative  osmotic  coefficients  of  sodium  and 

potassium  chloride  in  deuterium  oxide  at  25°. 
R.  A. Robinson  (Trans.  Faraday  Soc.,  1939, 35, 1220 — 
1222). — Isopiestic  ratios  for  KC1  and  NaCl  in  D20 
have  been  determined  up  to  3*5.w-NaCl.  The 
differences  between  these  and  the  ratios  in  H20  for  the 
same  mol.  ratios  NaCl :  solvent  are  very  small 
(<0*5%),  implying  that  the  ratios  of  the  osmotic 
cocffs.  are  almost  the  same  at  corresponding  mol. 
ratios.  F.  L.  U. 

Activity  coefficients  of  sulphuric  acid  and 
lanthanum  chloride  in  aqueous  solution  at  25°. 

R.  A.  Robinson  (Trans.  Faraday  Soc.,  1939,  35, 
1229 — 1233). — From  isopiestic  data  (reference  salt 
KC1)  activity  coeffs.  of  H2S04  have  been  determined 
between  0-2  and  3m.,  and  of  LaCJ3  between  0-05  and 
1-om.  F.  L.  U. 

Potential  of  lithium  amalgam  and  activity  of 
lithium  ion  in  iso  amyl  alcohol.  F.  I.  Trachten¬ 
berg  (J.  Phys.  Chem.  Russ.,  1939,  13,  200 — 205). — 
The  e.m.f,  of  cells  Li  amalgam|LiCl  in  C5Hn-OH| 
AgCl  Ag  was  measured.  The  activity  coeif.  of  Li 
in  dil.  solutions  agrees  with  the  theory  of  Debye,  if 
the  mean  radius  of  LiCl  is  1*7  a.  J.  J.  B. 

Interaction  of  amino-acids  and  salts.  III. 
Determination  of  the  activities  of  calcium, 
barium,  and  strontium  chlorides  in  amino-acid 
solutions  by  means  of  electrodes  of  the  third 
kind.  N.  R.  Joseph  (J.  Biol.  Chem.,  1939,  130, 
203—217;  cf.  A.,  1939,  I,  23).— The  electrode  Pb, 
Hg|PbC204,  CaC204,  Ca‘*  has  been  studied  in  aq. 
CaCl2  with  and  without  the  presence  of  Na*,  K\  and 
Mg**.  It  attains  equilibrium  in  >1  hr.  and  yields 
stable  reproducible  potentials.  Electrodes  of  this 
type  have  been  used  to  study  the  activities  of  CaCl2, 
BaCl2,  and  SrCl2  in  the  presence  of  glycine  and 
NH2*CHMe'C02H  and  the  effects  of  these  salts  on 
the  activity  coeff  of  the  NH2-acids.  The  results  are 
in  qual.  agreement  with  the  vals.  deduced  from  solu¬ 
bility  and  f.p.  measurements.  J.  W.  S. 

Activity  of  carbamide  in  aqueous  solutions. 
A.  I.  Krasilschtschxkov  and  S.  S.  Trainina  (J. 
Phys.  Chem.  Russ.,  1939,  13,  281— 285).— F.p.  of 
aq."  CO(NH2)2  solutions  were  measured  and  the 
activities  calc.  J.  J.  B. 

Palladium-deuterium  equilibrium.  L.  J. 
Gillespie  and  W.  R.  Downs  (J.  Arner.  Chem.  Soc., 
1939,  61,  2496 — 2502). — The  isotherms  of  Gillespie 
and  Galstaun  (A.,  1937, 1,  136)  for  Pd-H2  at  250°  and 
280°  have  been  confirmed.  Isotherms  for  Pd-black- 
D2  from  200°  to  300°  have  been  obtained.  Extension 
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of  the  study  of  the  Pd-D2  system  requires  pretreat- 
nient  of  the  Pd  with  H2  to  form  the  p-phase,  owing  to 
the  reluctance  of  Pd  to  form  the  p-phase  in  presence 
of  D2.  The  isotherms  of  D2  on  pretreated  Pd  are 
reproducible.  Under  similar  conditions  the  adsorp¬ 
tion  of  D2  is  <  that  of  H2,  and  the  D2  isotherms  are 
horizontal  at  pressures  ~2*4  times  those  of  the  corre¬ 
sponding  Ho  horizontals.  The  crit.  solution  temp, 
for  Pd-D2  is  276°,  the  crit.  pressure  35  atm.,  and  the 
crit.  composition  0-25  atom  D  per  atom  Pd.  The 
heat  of  dissolution  per  mol.  D2  increases  with  in¬ 
creasing  [D2],  and  is  7760  g.-cal.  per  mol.  for  the  con¬ 
version  of  the  first  into  the  second  solid  phase.  The 
shape  of  the  phase  diagram  indicates  no  Pd  deuterides 
above  200°.  W.  R.  A. 

Vapour  pressure  of  aqueous  solutions  of  sul¬ 
phuric  acid.  S.  Sitankman  and  A.  R.  Gordon  (J. 
Amer.  Chem.  Soc.,  1939,  61,  2370 — 2373). — The  v.p. 
of  aq.  H2S04  (2 — 23m.),  measured  at  25°  by  the  static 
method,  agree  with  the  data  of  Grollman  and  Eraser 
(A.,  1925,  ii,  398),  and  are  consistent  with  those  of 
Collins  (A.,  1934,  248)  up  to  Sivr.  The  results  agree 
also  with  e.m.f.  measurements  up  to  3m.  (cf.  Harned 
and  Hamer,  A.,  1935,  301),  but  at  higher  concns.  large 
deviations  are  observed.  Vais,  of  the  activity  of  the 
HoO  and  of  the  activity  coeff.  of  H2S04  in  the  aq. 
solutions  at  various  concns.  are  tabulated. 

W.  R.  A. 

Sodium  chloride  solutions  as  an  isopiestic 
standard.  A.  A.  Janis  and  J.  B.  Ferguson 
(Canad.  J.  Res.,  1939, 17,  B,  215 — 230). — The  v.p.  of 
an  aq.  solution  of  an  inorg.  salt  can  be  accurately 
determined  by  rocking  solutions  of  two  salts  con¬ 
tained  in  a  Ag  dish  in  an  evacuated  desiccator  until 
equilibrium  is  attained.  Analysis  of  the  two  solutions 
enables  the  v.p.  of  one  solution  to  be  calc,  from  the 
known  v.p.  of  the  other.  NaCl  is  used  for  the 
standard  solution,  and  data  for  KC1  at  25°,  30°,  and 
35°  are  presented.  The  calc,  activity  coeffs.  for  KC1 
solutions  are  in  good  agreement  with  vals.  obtained 
by  other  methods.  The  choice  of  NaCl  as  an  iso¬ 
piestic  standard  and  the  selection  of  standard  v.p. 
vals.  are  discussed.  C.  R.  H. 

Crystallisation  of  salicylic  acid  from  mixtures 
of  salicylic  acid  and  a-naphthol.  A.  Castiglioni 
(Gazzetta,  1939,  69,  444 — 447). — For  this  system 
Vo  liner’s  relationship  for  the  power  of  spontaneous 
crystallisation  holds  only  in  a  restricted  range  of 
concn.  and  of  temp.  0.  J.  W. 

Dehydration  of  salt  hydrates  by  entrainment 
distillation  with  liquids  immiscible  with  water. 
F.  G.  H.  Tate  and  L.  A.  Warren  (Trans.  Faraday 
Soc.,  1939,  35,  1192—1200). — Curves  are  given  of 
the  dehydration  of  CuS04,5Ho0,  MnS04,4Ho0, 
FeS04,(NH4)2S04,6H20,  MgS04,7H20,  NiS04,7H;0, 
ZnS04,7H20,  and  FeS04,7H20,  by  distillation  with 
liquids  boiling  at  80 — 160°  (cf.  B.,  1936,  768).  Breaks 
in  the  curves  indicate  the  existence  of  the  following 
hydrates :  CuS04.Ho0 ;  MgS04,3  and  2H20 ; 

FeS0i,(NH<l)'>S04<2H'yd ;  NiS04,6  and  4H,>0 ; 

FeS04,4H40  f  ZnS04,4  and  1H20 ;  MnS04,H20.  ~ 

F.  J.  G. 

Polytherms  of  system  KC1-KH2P04-H20  from 
— 10*8°  to  35°.  V,  A.  Polosin  and  M.  I.  Schach- 


paronov  (J.  Phys.  Chem.  Russ.,  1939,  13,  541 — 546). 
— There  is  no  evidence  of  double-salt  formation,  but 
there  are  indications  of  the  existence  of  two  poly¬ 
morphic  modifications  of  KC1  and  of  a  limited  range 
of  solid  solutions  of  KH2P04  in  KC1.  KC1  has  a 
powerful  salting-out  action  on  KH2P04.  R.  C. 

System  Ph0-B203-Si02.  R.  F.  Geller  and 
E.  N.  Bunting  (J.  Res.  Nat.  Bur.  Stand.,  1939,  23, 
275 — 283). — The  system  has  been  examined  by 
quenching  and  petrographic  examination,  and  the 
compound  5Pb0,B203,Si02,  incongruent  in.p.  551°, 
identified.  The  eutectic  of  lowest  m.p.  (484  ±  2°) 
occurs  with  PbO  84-5,  B203  11,  and  Si02  4*5%. 
Optical  and  crystallographic  properties  of  the  various 
phases  are  recorded.  -  J.  W.  S. 

Heat  content  and  heat  capacity  of  sodium 
chloride  solutions.  R.  A.  Robinson  (Trans.  Fara¬ 
day  Soc.,  1939,  35,  1222 — 1228). — Isopiestic  ratios 
have  been  determined  at  concns.  0*1 — 1m.  and  be¬ 
tween  15°  and  60°.  Activity  coeffs.  for  both  salts  at 
5°  intervals  are  tabulated.  Partial  mol.  heat  con¬ 
tents  and  heat  capacities  are  calc,  and  recorded. 

F.  L.  U. 

Heat  of  formation  of  magnesium  sulphide. 
A.  F.  Kapustinski  and  I.  A.  Korschunov  (J. 
Phys.  Chem.  Russ.,  1939,  13,  276— 277).— AH, 
measured  directly,  is  — 84,390±270  g.-cal. 

J.  J.  B. 

Heat  of  formation  of  magnanese  sulphide . 

A.  F.  Kapustinski  and  I.  A.  Korschunov  (J. 
Phys.  Chem.  Russ.,  1939,  13,  278 — 280). — AH, 
measured  directly  for  green  MnS,  is  —48, 750 ±520 
g.-cal.  J.  J.  B. 

Heat  of  decomposition  of  chlorine  trioxide  and 
the  energy  of  the  oxygen-chlorine  bond.  C.  F. 
Goodeve  and  A.  E.  L.  Marsh  (J.C.S.,  1939,  1332 — 
1337). — By  means  of  the  technique  previously 
described  (A.,  1937,  I,  518),  the  heat  of  decomp,  of 
C103  to  Cl2  and  02  has  been  determined  as  37±2 
kg. -cal.  per  g.-mol.  From  this  and  known  data  the 
energy  of  the  Cl-0  bond  in  C103  is  calc.,  and  compared 
with  vals.  similarly  calc,  for  other  Cl  oxides.  They 
range  from  47  to  59*5  kg.-cal.  per  g.-mol.,  and  the 
differences  are  accounted  for  by  weakening  due  to 
steric  repulsion  in  C120  and  C1207  and  by  strengthen¬ 
ing  due  to  the  bonding  effect  of  the  odd  electron  in 
C102  and  C103.  On  this  basis  the  normal  val.  for  the  - 
tw'o-electron  bond  C1*0  is  52±1  kg.-cal.  per  g.-mol., 
and,  allowing  for  the  effect  of  the  odd  electron,  the 
heat  of  decomp,  of  CIO  to  atoms  w'ould  be  ~67  kg.- 
cal.  These  vals.  are  applied  to  a  discussion  of  re¬ 
action  mechanisms  among  the  Cl  oxides. 

F.  J.  G. 

Heats  of  dissolution  of  anhydrous  chlorides  of 
the  rare  earths.  H.  Bommer  and  E.  Hohmann 
(Naturwiss.,  1939,  27,  583). — The  heats  of  dissolution 
of  anliyd.  chlorides  of  the  rare-earth  elements  have 
been  determined.  When  plotted  against  at.  no.  of 
the  element,  the  chlorides  fall  into  three  series : 
(I)  La,  Ce,  Pr,  Nd,  Sm,  Eu,  and  Gd ;  (II)  Tb  and  Dy ; 
(III)  Er,  Tm,  Yb,  Lu.  The  X-ray  diagrams  of  the 
chlorides  have  also  been  determined,  and  the  cryst. 
structures  fall  into  three  classes  corresponding  exactly 
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with  the  above.  There  is  a  comparatively  large 
difference  in  the  heat  of  dissolution  in  passing  from 
LaCl3  to  LuC13  (31 — 51  kg. -cal.).  The  heat  of  dis¬ 
solution  of  YC13  is  not  near  that  of  HoC13,  as  might  be 
expected,  but  is  >  that  of  any  other  rare-earth 
chloride.  A.  J.  M. 

Heat  of  dissolution  of  normal  paraffins.  C.  G. 
Boissonnas  (Arch.  Sci.  phys.  nat.,  1939,  [v],  21, 
Suppl.,  46 — 48;  cf.  A.,  1936,  937). — The  heats  of 
dissolution  of  n-Cr)H14  in  Cf)H6  and  CC14  are  equal  to 
the  heats  of  dissolution  of  equal  wts.  of  m-C18H3S  in 
the  same  solvent.  This  accords  with  the  view  that 
each  CH2  of  the  hydrocarbon  chain  participates  in  the 
heat  change  and  that  the  effect  of  the  end  groups 
diminishes  with  increasing  length  of  the  chain. 

J.  w.  s. 

Thermodynamic  data  for  the  c?/cZohexane- 
methylci/c/opentane  isomerisation.  G.  E.  Moore 
and  G.  S.  Parks  (J.  Amer.  Chem.  Soc.,  1939,  61, 
2561 — 2562). — -The  discrepancy  between  the  vals.  of 
Glasebrook  et  al.  (A.,  1939,  II,  410)  and  Parks  and 
Huffman  for  A Ii  and  A F°  for  the  isomerisation  of 
cycfohexane  to  methylcycfopentane  is  due  to  small 
errors  in  the  heats  of  combustion,  which  are  re¬ 
determined.  R.  S.  C. 

Electrical  conductivity  of  uni-univalent  salts  in 
acetone.  J.  F.  J.  Dippy,  H.  O.  Jenkins,  and  J.  E. 
Page  (J.C.S.,  1939,  1386 — 1391). — The  /l-y'c  curves 
(A  —  equiv.  conductivity,  c  =  concn.)  for  Nal  and 
KI  in  COMe2  accord  with  the  Onsager  law  at  very  low 
c,  and  A0  vals.  have  been  derived  by  extrapolation. 
At  higher  c  the  slope  of  the  curve  increases  very 
gradually  with  increasing  c.  NH4I  in  COMe2  yields 
a  curve  of  similar  form,  but  the  experimental  slope  is 
the  theoretical  val.  With  Na  and  K  salicylates 
and  AgN03  A  increases  only  slowly  with  decreasing  c 
over  a  wide  range,  and  then  increases  suddenly. 
Computation  of  A0  is  impossible  as  no  region  is  at¬ 
tained  in  which  Onsagcr’s  equation  is  obeyed.  Lil 
shows  an  intermediate  behaviour.  The  results  are 
consistent  with  the  effects  of  interionic  attraction  and 
ion  association  on  A.  The  data  permit  the  cal¬ 
culation  of  satisfactory  dissociation  consts.  for  the 
salts.  J.  W.  S. 

Role  of  electrons  in  the  production  of  the 
electromotive  force  at  the  metal-electrolyte 
junction.  V.  Karpen  (Compt.  rend.,  1939,  209, 
474 — 476). — Theoretical.  The  necessity  for  con¬ 
sidering  the  exchange  of  free  electrons  at  the  interface 
is  emphasised.  An  expression  for  the  p.d.  at  the 
junction  is  derived;  the  metal  and  electrolyte  are 
regarded  as  immiscible  liquids  of  widely  different 
dielectric  const,  containing  electrons  and  metallic 
ions  and  atoms  in  a  state  of  dynamic  equilibrium. 

A.  J.  E.  W. 

Passivity  of  chromium.  E.  Purkki  (Svensk 
Kem.  Tidskr.,  1939,  51,  174). — In  presence  of  02 
polished  Cr  behaves  reproducibly  as  an  02  electrode 
(cf.  A.,  1939,  I,  525).  M.  H.  M.  A. 

Effect  of  temperature  on  aberrations  of  glass 
electrode  in  alkaline  solution.  V.  A.  Ptscherin 
(J.  Phys.  Chem.  Russ.,  1939,  13,  490 — 494), — 
Deviations  from  the  behaviour  of  the  H  electrode  fall 


with  temp.,  perhaps  owing  to  reduced  mobility  of 
the  Na*  ions  of  the  glass.  In  alkaline  solutions  the 
reproducibility  of  the  electrode  potential  is  so  poor 
that  the  use  of  calibration  curves  and  empirical 
correction  formulae  is  unjustifiable.  R.  C. 

Lead-iodine  voltaic  cell.  W.  C.  Vosburgh  and 
V.  H.  Dibeler  (J.  Amer.  Chem.  Soc.,  1939,  61, 
2522— 2523).— The  cell  Pb  (Hg)|PbI2,  PbC104  (m) | 
PbC104  (m),  Pbl2,  l2|(Pt)  is  reproducible  and  maintains 
a  const,  e.m.f.  over  several  months.  It  recovers  its 
original  e.m.f.  after  charge  or  discharge  more  quickly 
than  the  Weston  cell.  The  average  change  in  e.m.f. 
with  temp,  is  0  000042  v.  per  degree.  W.  R.  A. 

Theory  of  overvoltage.  H.  Eyring,  S.  Glas- 
STONE,  and  K.  J.  Laidrer  (Trans.  Electrochem.  Soc., 
1939, 76,  Preprint  26,  331 — 338). — It  is  suggested  that 
in  aq.  solution  layers  of  H20  become  attached  to  the 
electrodes  and  corresponding  adjacent  layers  are 
associated  with  the  solvent.  H-overvoltage  is  at¬ 
tributed  to  the  slow  transfer  of  H’  from  a  H20  mol. 
in  the  solvent  to  a  H20  mol.  of  the  cathode  Layer, 
and  O-overvoltage  to  the  slow  transfer  of  H*  from  a 
H20  mol.  in  the  anode  layer  to  a  H20  mol.  in  the 
solvent.  The  different  overvoltages  (tj)  found  for 
different  metals  are  ascribed  to  variations  in  the  heat 
of  activation  ( E )  of  the  transfer  process,  in  accord  with 
the  fact  that  metals  which  adsorb  H2  strongly  have 
lowr  H-y)  and  high  O-tj.  According  to  the  theory 
MeOH,  EtOH,  AcOH,  and  COMe2,  which  decrease  the 
?}  at  a  Pb  cathode,  break  up  the  H20  structure  and 
lowrer  E,  whilst  the  ^-increasing  effect  of  long- chain 
alcohols  and  acids  is  attributed  to  their  adsorption  on 
the  electrode,  reducing  the  area  available  for  the  H20 
film.  It  is  suggested  that  in  the  discharge  of  Cl' 
ions  the  energy  of  activation  required  for  the  passage 
of  the  Cr  through  the  H20  layers  is  low',  and  hence 
7i  is  lowr.  J.  W.  S. 

Polarisation  and  overvoltage  with  special 
attention  to  transfer  resistance.  A.  L.  Ferguson 
(Trans.  Electrochem.  Soc.,  1939,  76,  Preprint  14, 
157 — 185). — Measurements  of  polarisation  and  over¬ 
voltage  (7;)  by  the  direct  and  commutator  methods 
showr  that  the  latter  gives  an  average  val.  which  is 
misleading  and  has  inherent  sources  of  error,  the  direct 
method  giving  true  73  vals.  containing  only  active 
potentials  capable  of  doing  external  wrork  after  the 
charging  circuit  has  been  opened.  Evidence  against 
the  existence  of  transfer  resistance  is  presented. 
Total  7)  consists  of  twro  parts,  one  which  falls  rapidly 
with  time  and  another  which  falls  only  slowiy,  the 
first  component  alone  changing  appreciably  with  c.d. 
The  rate  of  transition  from  one  type  of  r<  to  the  other 
varies  greatly  between  different  electrode  materials 
and  also  between  anode  and  cathode  for  the  same 
material.  No  relation  exists  between  total  73  and  that 
part  which  falls  rapidly  with  time.  No  present  theory 
of  7 )  accounts  satisfactorily  for  these  observations. 

F.  H. 

Overvoltage  in  the  course  of  electrolytic 
deposition  of  mercury  on  tantalum.  I.  M.  Mar¬ 
kin  (J.  Phys.  Chem.  Russ.,  1939,  13,  194 — 199). — 
Hg  wras  deposited  from  a  solution  of  HgOAc  in  an 
atm.  of  H2.  The  overvoltage  was  raised  by  EtOH 
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and  little  affected  by  C6H11*OH  or  PraC02H.  It  is 
apparently  independent  of  the  interfacial  tension 
between  Hg  and  the  solution.  J.  J.  B. 

Cathodic  polarisation  of  nickel.  0.  Essin  and 
M.  Loschkarev  (J.  Phys.  Chcm.  Russ.,  1939, 
13,  186 — 193). — The  relation  between  c.d.  and  voltage 
of  Ni  in  air-free  NiS04  solutions  was  studied.  The 
overvoltage  (vj)  increased  linearly  with  log  c.d.  at  55° 
and  60°,  and  more  rapidly  than  linearly  at  0°.  Pre¬ 
sumably  at  high  temp,  vj  is  mainly  due  to  a  retarded 
discharge  of  Ni**,  and  at  0°  to  a  slow  formation  of 
crystal  nuclei.  J.  J.  B. 

Kinetics  of  complex  reactions.  N.  Semenoff 
(J.  Chem.  Physics,  1939,  7,  683 — 699). — Complex 
reactions  of  various  types  have  been  examined 
mathematically.  W.  R.  A. 

Quantum-mechanical  considerations  in  the 
theory  of  reactions  involving  an  activation 
energy.  J.  O.  Hirschfelder  and  E.  Wigner 
(J.  Chem.  Physics,  1939,  7,  616 — 628). — Theoretical. 

W.  R.  A. 

Theory  of  reaction  rates.  E.  P.  Wigner 
(J.  Chem.  Physics,  1939,  7,  646 — 650). — Theoretical. 
The  nature  of  the  energy  surfaces  of  simple  reactions  is 
discussed  and  the  theory  of  elementary  association 
reactions  is  examined  and  modified.  The  rates  of 
association  of  I,  Br,  and  Cl  atoms  are  calc,  and  com¬ 
pared  with  experimental  data.  W.  R.  A. 

Intramolecular  diffusion,  quantum  theory, 
and  the  calculation  of  unimolecular  velocity 
constants.  J.  A.  Christiansen  (J.  Chem.  Physics, 
1939,  7,  653 — 656). — Mathematical.  Since  internal 
rearrangement  of  mols.  can  be  considered  as  the  diffu¬ 
sion  from  one  part  of  a  potential  energy  surface  to 
another,  the  application  of  ordinary  diffusion  equa¬ 
tions  might  be  possible.  This  viewpoint,  which  is 
alternative  to  the  method  of  the  activated  state,  is 
developed  quantitatively.  W.  R.  A. 

Effusion  and  thermal  transpiration  in  quantum 
statistics.  B.  N.  Srivastava  (Proc.  Roy.  Soc., 
1939,  A,  171,  469 — 4S4). — The  effusion  of  a  gas  from 
one  vessel  into  another  at  a  different  temp,  or  pressure 
is  considered.  Expressions  are  worked  out  giving 
the  relation  between  equilibrium  pressures,  obtaining 
in  the  steady  state,  for  two  chambers  maintained  at 
different  temp,  and  communicating  with  each  other 
through  a  narrow'  opening.  The  relation  between  the 
pressures  when  the  matter  in  one  chamber  is  de¬ 
generate  and  in  the  other  non- degenerate  is  calc. 

G.  D.  P. 

Cold  flames.  I — III.  J.  M.  Stevels  (Chem. 
Weekblad,  1939,  36,  638—642,  654—657,  657—663). 
— A  review  of  recent  developments  in  the  technique 
of  cold  flames  and  their  significance  for  studying  the 
nature  of  the  chemical  bond.  S.  C. 

Reaction  between  methyl  radicals.  H.  A. 
Taylor  and  M.  Burton  (J.  Chem.  Physics,  1939,  7, 
675 — 679). — A  review  of  the  data  on  the  reactions  of 
Me  radicals  with  one  another  and  with  H2  mols. 
indicates  that  (i)  Me  radicals  combine  only  in  three- 
body  collisions  the  activation  energy  of  winch  may 
reach  22  kg.-cal.  per  mol.,  (ii)  Me  radicals  do  not 


readily  enter  into  tvro-body  reactions  with  H2  mols. 
the  energy  of  activation  being  ~19  kg. -cal.  per  mol., 
and  (iii)  the  three -body  reaction  Me  +  H2  +  Me  -> 
2CH4  (activation  energy  9 ±2  kg. -cal.  per  mol.) 
probably  accounts  for  the  disappearance  of  the 
majority  of  the  Me  radicals  in  the  presence  of  a  high 
[H2].  W.  R.  A. 

Reactions  involving  hydrogen  and  hydro¬ 
carbons.  E.  Gorin,  W.  Ivauzmann,  J.  Walter, 
and  H.  Eyring  (J.  Chem.  Physics,  1939,  7,  633 — 644), 
— The  activation  energies  of  the  reactions  H  -f  CH4  = 
Me  +  H2  (I)  and  D  +  CH4  =  MeD  +  H  (II),  calc, 
by  a  combination  of  the  semi-empirical  method  and 
the  treatment  of  directed  valency  of  Van  Vleck  and 
Voge,  are  9-5  and  37  kg.- cal.  per  mol.  respectively. 
The  result  for  (II)  confirms  the  prediction  (40  kg. -cal. 
per  mol.)  of  Rice  and  Teller  (A.,  1938,  II,  425).  The 
energy  surface  corresponding  with  the  reaction  H  + 
CH4  contains  a  basin  8  kg. -cal.  deep,  corresponding 
wfith  a  stable  Me-H-H  mol.  The  observation  of 
Earkas  and  Melville  (A.,  1937,  I,  193),  that  H  atoms 
recombine  rapidly  in  presence  of  CH4,  is  interpreted  in 
terms  of  this  Mo-H-H  intermediate.  Data  on  H 
(and  D)  hydrocarbon  reactions  are  explained  as 
atom-cracking  reactions,  e.g .,  D  -f  Et  EtD  -> 
MeD  +  Me.  W.  R.  A. 

Mechanism  of  some  chain  reactions.  E.  O. 
Rice  and  K.  E.  IIerzfeld  (J.  Chem.  Physics,  1939, 
7,  671 — 673). — The  mechanism  of  the  decomp,  of 
C2H6  previously  proposed  (A.,  1934,  369)  and  the 
modification  of  Klichler  and  Theile  (A.,  1939,  I,  326) 
have  been  examined  in  the  light  of  data  on  the  heat  of 
activation  of  the  decomp.  W.  R.  A. 

Explosion  of  ethyl  azide  in  the  presence  of 
diethyl  ether.  0.  K.  Rice  and  H.  C.  Campbell 
(J.  Chem.  Physics,  1939,  7,  700 — 708). — Explosion 
limits  and  induction  periods  for  the  explosion  of  EtN3 
in  presence  of  Et20  are  recorded  and  compared  with 
data  on  the  explosion  of  pure  EtN3  (A.,  1935,  938; 
1936,  33).  The  results  support  the  contention  that 
the  explosion  of  EtN3  is  a  thermal  explosion.  The 
heat  of  reaction  is  consistent  with  thermochemical 
data  on  related  compounds.  Application  of  the 
method  of  calculation  of  the  heat  of  reaction  to  the 
data  of  Appin  et  al .  (A.,  1937,  I,  190)  on  MeN03 
gives  a  val.  in  disagreement  with  thermochemical 
data.  The  explosion  of  MeN03  is  thus  not  a  thermal 
explosion.  W.  R.  A. 

Kinetics  of  the  oxidation  of  hydrogen  sensitised 
by  nitrogen  dioxide.  R.  H.  Crist  and  J.  E. 
Wertz  (J.  Chem.  Physics,  1939,  7,  719 — 722). — 
During  the  investigation  of  the  effect  of  N02  on  the 
oxidation  of  H2,  the  influence  of  walls,  temp.,  and 
relative  conens.*of  the  substances  on  the  reaction  rate 
has  been  studied.  The  results  are  explained  on  the 
assumption  of  the  formation  of  the  N03  intermediate, 
wdiich  is  also  formed  in  the  oxidation  of  CO  in  presence 
of  NO.  The  influence  of  adsorption  on  the  walls  is 
emphasised.  W.  R.  A. 

Mechanism  of  complex  reactions  and  the  asso¬ 
ciation  of  H  and  Oa.  G.  Von  Elbe  and  B.  Lewis 
(J.  Chem.  Physics,  1939,  7,  710 — 717). — A  crit.  review 
covering  data  on  the  kinetics  of  (i)  the  upper  explosion 
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limit  and  the  non-thermal  explosion  of  H2  and  02, 
(ii)  the  Hg-sensitised  H2-02  reaction,  and  (iii)  the 
02-inhibited  photosynthesis  of  HC1,  reactions  which 
furnish  information  on  the  formation  and  destruction 
of  H02.  The  reactions  of  H02  in  a  mixture  of  H2, 
Cl2,  02,  and  HC1  are  discussed.  W.  R.  A. 

Carbon  monoxide-oxygen  flame.  V.  In¬ 
fluence  of  temperature  on  the  yield  of  visible 
light  of  a  flame  of  2CO  -f-  02.  D.  Kondrateeva 
and  V.  Kondrateev  (J.  Phys.  Chem.  Russ.,  1939, 13, 
169 — 173;  cf.  A.,  1938,  I,  577). — The  temp,  of  the 
flame  oc  the  rate  of  burning  between  700°  and  1000°. 
The  yield  of  light  increases  with  the  %  p  of  CO 
escaping  the  combustion.  When  p  is  high  (e.g. , 
90%)  the  yield  is  independent  of  temp. ;  it  diminishes 
with  rising  temp,  at  p  —  <50%.  This  decrease 
cannot  be  attributed  to  a  quenching  effect  of  C02  as 
C02  is  less  effective  than  02.  J.  J.  B. 

Mechanism  of  formation  of  oxides  of  nitrogen 
in  explosion  of  inflammable  mixtures.  A.  G. 
Elkenbabd,  R.  I.  Genkina,  and  M.  V.  Poljakov 
(J.  Phys.  Chem.  Russ.,  1939,  13,  464 — 472). — The 
yield  of  NO  in  the  explosion  of  mixtures  of  CH4, 
02,  and  N2,  and  of  CO,  02,  and  N2  passes  through  a 
max.  with  increase  in  the  diameter  of  the  spherical 
reaction  vessel,  an  observation  which  agrees  with  the 
theory  that  the  NO  is  formed  by  termination  of  re¬ 
action  chains  in  the  extended  phase,  not  on  the  wall. 

R.  C. 

Kinetic  investigation  of  the  phenomena  of 
combustion  of  mixtures  of  hydrogen,  carbon 
monoxide,  and  oxygen.  M.  Pkettre  (Mem. 
Poudres,  1939,  29,  283 — 327). — In  the  heterogeneous 
combustion  of  C0-02  and  H2-C0-02  mixtures  in 
Pyrex  glass  coated  with  a  glow-eliminating  com¬ 
position  the  rate  of  oxidation  of  the  former  mixture  is 
<  that  of  the  latter,  which  confirms  the  fact  that  in 
many  ternary  mixtures  of  CO  and  H2  it  is  only  the 
latter  that  controls  the  rate  of  oxidation.  On  the 
other  hand,  this  accelerating  effect  of  H2  is  much  less 
pronounced  with  feeble  concns.  of  the  gas  or  with 
high  content  of  the  combustible  gases,  and  it  may  even 
change  to  an  inhibiting  action.  These  mixtures  are 
the  only  ones  in  which  the  temp,  of  ignition  is  appreci¬ 
ably  raised  when  a  hot  wall  of  glow-eliminating 
salt  is  substituted  for  the  Pyrex.  Tests  with  KC1 
showed  that  the  mixtures  could  be  put  into  three 
classes  according  to  the  inhibiting  effect  of  KC1  on 
their  combustion,  i.e.y  mixtures  poor  in  02  and  not 
very  rich  in  H2,  those  rich  in  H2  and  of  variable 
O*  content,  and  those  poor  in  II2  and  with  excess  or 
only  slight  deficiency  of  02.  The  slo wing-up  of  the 
rate  of  oxidation  by  KC1  is  marked  only  with  a  small 
no.  of  mixtures,  especially  those  of  which  the  02 
content  is  low  and  the  transformation  controlled  by 
the  mechanism  of  combustion  of  the  02-H2  mixtures 
at  low  pressures.  W.  J.  W. 

Kinetics  of  the  oxidation  of  cobaltfous  salt 
solutions].  M.  Chatelet  and  R.  Jottan  (Compt. 
rend.,  1939, 209,  348 — 350). — The  kinetics  of  the  rapid 
oxidation  of  Co11  salt  solutions  cannot  be  determined 
directly  from  the  02  pressure  (p)  variation,  owing  to 
the  non-isothermal  conditions.  A  graphical  method 


for  correcting  the  experimental  £>-6  curve  for  this 
defect  is  described.  A.  J.  E.  W. 

Hydrogen  and  deuterium  exchange  between 
nitramide  and  water.  V.  K.  La  Mer  and  S. 
Hoohberg  (J.  Amer.  Chem.  Soc.,  1939,  61,  2552 — 
2553). — Dideuteronitramide,  D2N202,  prepared  by 
interaction  of  K  nitrocarbamate  and  99%  D20  and 
S03,  decomposes  in  H20  at  the  same  rate  as  H2N202. 
HoN202  exchanges  both  H  atoms  with  D  atoms  in 
D20.  Both  these  facts  indicate  that  the  rate- 
determining  factor  for  exchange  between  H2N202  and 
D20  involves  D2N202.  W.  R.  A. 

Nature  of  the  critical  complex  and  the  effect 
of  changing  medium  on  the  rate  of  reaction. 
G.  Scatchard  (J.  Chem.  Physics,  1939,  7,  657 — 
662). — The  nature  of  the  crit.  complex  may  often 
bo  related  to  the  change  of  the  rate  of  the  correspond¬ 
ing  reaction  when  tho  solvent  medium  is  varied  by 
altering  either  tho  electrolyte  concn.  or  the  di¬ 
electric  const.  The  ratio  of  the  vol.  concn.  to  mol 
fraction,  the  possibility  of  catalytic  action,  and  the 
possibility  that  the  complex  may-  change  in  nature 
with  change  in  composition  must  be  considered.  The 
crit.  complex  of  the  Na2S203-CH2Br*C02Na  reaction 
is  probably  the  two  tangent  ions.  The  effect  of 
changing  dielectric  const,  on  the  solvolysis  of  BuyCl 
suggests  a  rather  wide  separation  of  tho  ions  in  the 
crit.  complex.  W.  R.  A. 

Functional  relation  between  the  constants 
of  the  Arrhenius  equation.  Formation  of  a 
series  of  quaternary  ammonium  salts  in  benzene- 
nitrobenzene  mixtures.  H.  C.  Raine  and  C.  N. 
Hinshelwood  (J.C.S.,  1939,  1378 — 1383). — The  rates 
of  the  reactions  between  Mel  and  NEt3,  Pr^I  and 
C5H5N,  and  Pr^I  and  NEt3,  in  C6Hr-PhN02  mixtures, 
have  been  determined  at  a  no.  of  temp.  "The  plots 
of  E  against  composition  of  solvent  have  the  same 
form  as  for  the  reaction  between  Mel  and  CaH5N 
(A.,  1937,  I,  570),  whilst  the  variation  of  the  term 
log  PZ  can  be  analysed  as  a  steady  increase  with  the 
polarity  of  the  solvent  superimposed  on  a  linear 
variation  with  Ey  which  is  greatest  for  NEt3  -f-  Mel 
and  least  for  C5H5N  +  Pr^I.  The  interpretation  of 
the  correlation  between  E  and  P  is  discussed. 

E.  J.  G. 

Kinetics  of  chlorine,  iodine  chloride,  and  brom¬ 
ine  chloride  addition  of  olefinic  compounds. 
E.  P.  White  and  P.  W.  Robertsoh  (J.C.S.,  1939, 
1509 — 1515). — The  additions  of  Cl2  to  cis-  and 
£ra?w-cinnamic  acid  (I)  in  PhN02,  and  to  (I),  crotonic 
acid,  cinnamaldehyde,  and  crotonaldehyde  in  AcOH, 
are  bimol.,  whilst  those  of  IC1  to  allyl  acetate  and 
acrylic  acid  in  AcOH  and  of  IBr  to  (I)  in  AcOH  + 
CC14  are  termol.  Tho  addition  of  IC1  is  retarded,  and 
in  some  cases  completely  inhibited,  by  HC1,  apparently 
owing  to  formation  of  HlCh,  and  moreover  the  re¬ 
action  then  becomes  bimol.  A  possible  mechanism  for 
the  termol.  addition  is  put  forward  and  discussed. 

F.  J.  G. 

Kinetics  of  bromine  addition  to  olefinic 
compounds.  II.  Homogeneous  mechanisms. 
I.  K.  Waeker  and  P.  W.  Robertson  (J.C.S.,  1939, 
1515 — 1518). — In  the  addition  of  Br  to  allyl  acetate 
(I),  succinate,  and  malonate,  at  concn.  — M./40  in 
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Ac  OH  at  25°,  the  predominant  termol.  addition  (cf. 
A.,  1937,  I,  249)  is  accompanied  to  a  small  extent  by 
a  bimol.  addition,  which  becomes  predominant  at 
high  dilution,  or  in  aq.  AcOH,  or  at  higher  temp., 
the  termol.  reactions  having  E  ~3000  g.-cal.,  and  the 
bimol.  reactions  having  E  —9000  g.-cal.  The 
reaction  between  Br  and  (I)  at  high  dilution  in  AcOH 
proceeds  to  completion  in  the  dark  but  not  in  light. 
The  addition  of  Br  to  phenylpropiolic  acid  in  AcOH 
and  in  PhN02  at  25°  is  termol.  F.  J.  G. 

Kinetics  of  the  sulphonation  of  nitrobenzene 
by  sulphur  trioxide.  D.  R.  Vicar  y  and  C.  N. 
Hinshelwood  (J.C.S.,  1939,  1372 — 1378). — The  kin¬ 
etics  of  the  sulphonation  of  PhN02  by  S03  dissolved  in 
it  have  been  studied  at  25 — 100°.  Sulphone  form¬ 
ation,  and  the  rate  of  sulphonation  by  traces  of 
H2S04,  are  negligible.  The  reaction  is  approx,  bi- 
mol.  with  respect  to  S03,  and  is  complicated  by 
compound-formation  between  N02*CRH4-S03H  and 
S03.  At  the  lower  temp,  it  is  retarded  by  H2S04. 
E  is  11,400  g.-cal.,  and  log  PZ  is  3-91.  F.  J.  G. 

Kinetics  of  oxidation  of  organic  compounds 
by  potassium  permanganate.  I.  Cyclic  com¬ 
pounds  ;  2  :  6-dinitrophenol.  E.  A.  Alexander 
and  F.  C.  Tompkins  (Trans.  Faraday  Soc.,  1939,  35, 
1156 — 1165). — The  oxidation  of  2  :  6-dinitrophenol 
in  aq.  solution  by  KMn04  in  presence  of  dil.  H2S04 
(>0*3n.)  has  been  studied  at  20 — 35°.  With  [H*] 
>0*0615  the  KMn04  is  reduced  to  Mn02  and  there  is 
an  induction  period.  With  [H*]  >0*0615  there  is  no 
induction  period  and  some  reduction  to  Mn"  occurs. 
The  neutral  salt  effect  is  negligible.  The  initial  rate 
is  accelerated  by  Mn"  but  not  by  Mn02  except  at 
[H‘]  >0*0615.  F'  retards  the  reaction.  The  heat  of 
activation  is  14,400  g.-cal.  Hinshelwood’s  inter¬ 
pretation  of  the  induction  period  (cf.  A.,  1936,  569)  is 
rejected,  and  instead  a  mechanism  is  proposed  in¬ 
volving  slow  reduction  of  Mn04'  to  Mn""  ions,  these 
reacting  with  H20  as  follows  :  Mn’“*  -j-  H20  —  Mn*" 
+  H*  +  OH,  and  the  OH  radicals  being  the  active 
oxidising  agent.  F.  J.  G. 

Kinetics  of  bimolecular  reactions  in  solution. 
V.  A.  Goldschmidt  and  N.  K.  Voroviev  (J.  Phys. 
Chem.  Russ.,  1939,  13,  473 — 482). — The  rates  of 
reaction  of  NPhMe2  and  C5H5N  with  CH2PhCl  and  of 
£)-ehloro,  w-chloro-,  and  p-bromo-dimethylaniline 
with  allvl  bromide  in  solution  have  been  determined. 
With  COMe2,  PhN02,  and  COPhMe  as  solvents  the 
energy  of  activation  and  the  B  factor  in  Arrhenius' 
equation  are  small,  whilst  they  are  both  large  when  the 
solvent  is  an  alcohol.  Application  of  Wynne-Jones 
and  Eyring’s  theory  (A.,  1935,  1205)  indicates  that 
the  velocity  coeff.  of  a  bimol.  reaction  should  approach 
a  limiting  val.  as  the  concns.  fall  and  that  for  a  given 
reaction  B  should  vary  little  with  the  solvent.  It  is 
inferred  that  the  solvent  participates  in  the  above 
reactions.  R.  C. 

Hydration  of  unsaturated  compounds.  VII. 
Rate  of  hydration  of  crotonic  acid.  Rate  of 
dehydration  of  [3-hydroxybutyric  acid.  Equili¬ 
brium  between  these  acids  in  dilute  aqueous 
solution.  D.  Pressman  and  H.  J.  Lucas  (J. 


Amer.  Chem.  Soc.,  1939,  61,  2271 — 2277;  cf.  A., 
1937,  II,  399).— The  reaction,  CHMe:CH-C0oH  (I) 
+  H20  OH’CHMe’CHjfCOoH  (II),  and  its  reverse 
in  n-HC104,  at  90*03°  and  111*31°  are  first-order  with 
respect  to  the  concn.  of  acid  and  [H*].  The  energies 
of  activation  are  38*0  and  48*1  kg.-cal.,  respectively, 
the  difference  being  >  for  the  aldehydes  owing  to 
lower  loss  of  resonance  energy  on  hydration  of  the 
acid.  Na’  increases  the  activity  coeff.  of  (II)  more 
than  that  of  (I),  thus  shifting  the  equilibrium  towards 
(I).  R.  S.  C. 

Relative  rates  of  alcoholysis  of  certain  aralkyl 
p-nitrobenzoates.  L.  F.  King  (J.  Amer.  Chem. 
Soc.,  1939,  61,  2383 — 2387). — The  relative  rates  of 
alcoholysis  of  ^-N02«C6H4*C02N  (X  =  CH2Ph,  a-  and 
p-C2H4Ph,  a-,  (B-,  and  y-C3Hf)Ph,  a-  and  p-woC3H6Ph) 
in  MeOH,  Me0H-Et20,  and  Et0H-Et20  have  been 
studied  by  two  methods  which  are  described.  The 
speed  of  alcoholysis  with  MeOH  is  >  with  EtOH. 
The  relative  reactivity  of  the  8  aralkyl  groups  de¬ 
pends  largely  on  the  mol.  wt.  of  the  aryl  alcohol  and 
on  the  nature  of  the  functional  OH  groups,  and,  to  a 
smaller  extent,  on  the  position  of  the  Ph  ring  in  the 
mol.  W.  R.  A. 

Hydrolysis  of  ethylal.  P.  M.  Leininger  and 
M.  Kilpatrick  (J.  Amer.  Chem.  Soc.,  1939,  61, 
2510 — 2514). — The  velocity  coeff.  &u,0+  for  the 
hydrolysis  of  CH2(OEt)2  has  been  measured  over  a 
[HC1]  range  from  0°  to  40°.  The  effect  of  [HC1]  on 
kni0+  decreases  with  increasing  temp.  A  decrease 
in  the  energy  of  activation  with  increasing  [HC1]  has 
been  observed,  and  is  tentatively  explained  on  the 
basis  of  a  pre-equilibrium.  W.  R.  A. 

Addition  of  oxygen  to  double  linkings. — See  A., 
1939,  II,  514. 

Kinetics  of  thermal  decomposition  of  vitamin- 
B1  hydrochloride  in  aqueous  solution. — See  A., 
1939,  III,  920. 

Action  of  oxides  on  dilute  solutions  of  potass¬ 
ium  permanganate.  E.  Montignie  (Bull.  Soc. 
chim.,  1939,  [v],  6,  1425— 1428).— Dil.  KMn04 

oxidises  Cr02,2H20  to  K2Cr207  +  H2Cr04,  Cu20  (I) 
and  CuOH  (II)  to  Cu(OH)2,  and  SnO  (III)  and 
Sn(OH)2  (IV)  to  Sn(OH)4  -f  K2Sn(OH)6,  being  itself 
reduced  to  Mn02,H20  in  all  cases.  The  rate  of 
reaction  is  high  at  first  but  decreases  rapidly  to  an 
almost  const,  val.,  and  for  (II)  and  (IV)  is  for  (I) 
and  (III).  F.  J.  G. 

Mechanism  of  carbon  combustion  on  the  car¬ 
bonyl  group  theory.  V.  Sihvonen  (Suomen  Kem., 
1939,  12,  B,  20 — 23). — The  author's  theory  (A.,  1939, 
I,  365)  is  developed.  The  primary  process  in  oxid¬ 
ation  of  C  is  the  adsorption  of  02  by  a  C  atom  having 
two  free  valencies,  to  give  !C02.  This  is  confined  to 
corner  (diamond)  and  edge  (graphite)  atoms,  and  is 
irreversible.  The  reversible  adsorption  of  02  on  the 

0-9 

surfaces  of  graphite  hexagons  is  pictured  as  ^>C — C<^. 
The  adsorbate  is  readily  mobile  and  may  migrate  to 
the  free  edges,  where  it  is  irreversibly  adsorbed. 
Since  the  irreversible  adsorption  is  the  rate-determin¬ 
ing  reaction  in  the  oxidation,  supply  of  02  from  the 
hexagon  surfaces  rather  than  from  the  gas  phase  may 


viii  (a,  b) 


GENERAL,  PHYSICAL,  AND  INORGANIC  CHEMISTRY. 


571 


alter  the  apparent  order  of  the  reaction  from  0  to  1. 
Keto -groups,  formed  especially  by  the  reaction : 
>C  +  CO  ->  >CICIO,  are  very  stable  and  inhibit 
the  oxidation  by  blocking  the  primary  centres.  The 
primary  unit  !C02  gives  single  keto-groups,  moderately 
stable,  and  a-dike to -groups  which  at  once  decompose 

to  2  CO.  The  structure  ^>C - C<^  probably  also  takes 

part.  The  results  of  20  studies  in  the  lit.  of  the  action 
of  C02,  02,  and  H20  on  diamond,  graphite,  and 
amorphous  C  are  explained  on  the  basis  of  the  author’s 
theory.  M.  H.  M.  A. 

Thermal  decomposition  of  crystals  of  barium 
azide.  A.  Wischin  (Proc.  Roy.  Soc.,  1939,  A,  172, 
314 — 325). — The  reaction  was  studied  at  100°,  115°, 
and  123*5°,  by  measuring  the  rate  of  rise  of  pressure  of 
N2  and  microscopical  observation  of  the  formation  of 
nuclei  of  metallic  Ba.  At  const,  temp,  the  pressure 
increases  as  tQ — £8  (i  —  time).  The  radii  of  the  nuclei 
increase  linearly  and  their  no.  with  lz.  The  activation 
energies  are  deduced.  G.  D.  P. 

Decomposition  of  metallic  azides.  N.  F. 
Mott  (Proc.  Roy.  Soc.,  1939,  A,  172,  325 — 335). — A 
theoretical  discussion  of  the  thermal  decomp,  of 
azides  is  based  on  the  Wagner-Schottky  theory 
of  ionic  conductivity  and  the  electron  theory  of  solids. 
The  formation  of  metallic  nuclei,  the  nature  of  the 
induction  period,  the  way  in  which  the  nuclei  catalyse 
the  reaction,  and  the  effect  of  ultra-violet  light  are 
considered.  The  relation  of  the  reaction  to  the 
photochemical  reduction  of  Ag  halides  is  pointed  out. 
(Of.  preceding  abstract.)  G.  D.  P. 

Rate  of  dissolution  of  iron  in  acids.  M.  B. 
Abramson  and  C.  Y.  King  (J.  Ainer.  Chein.  Soc.,  1939, 
61,  2290 — 2295). — The  rate  of  dissolution  of  pure  Fe 
in  solutions  of  several  acids  (HC1,  HC104,  HN03, 
H2S04,  AcOH,  tartaric  acid)  in  the  presence  of  de- 
polarisers  (KN03,  H202,  KN02,  ^>N02*C6H4*0H)  has 
been  studied  as  a  function  of  the  conens.  of  depolariser, 
acid,  and  added  salts,  the  stirring  speed,  and  the  temp. 
Only  KN03  was  effective  as  a  depolariser.  The  rate 
was  also  measured  in  aq.  FeCl3  of  various  concns. 
alone  and  in  presence  of  acid.  Two  mechanisms 
control  the  rate  of  dissolution,  (a)  diffusion  (under  all 
conditions  in  FeCI3;  at  low  stirring  speeds  in  HC1 
in  presence  of  sufficient  KN03 ;  in  HN03  with  certain 
[Of]) ;  and  (b)  a  slower  reaction  probably  of  chemical 
nature  at  the  Fe  surface  which  holds  for  all  other 
conditions.  When  the  rate  of  dissolution  is  con¬ 
trolled  by  diffusion  the  temp,  coeff.  ~1*35  per  10°, 
whereas  the  chemically- control  led  dissolution  has  a 
temp,  coeff.  of  ~2*2  per  10°.  W.  R.  A. 

Transition  of  the  combustion  of  explosives 
into  detonation. — See  B.,  1939,  1078. 

Transmission  of  detonation  from  gases  to 
explosives. — See  B.,  1939, 1078. 

Rate  of  oxidation  of  steels. — See  B.,  1939,  1046. 

Kinetics  of  reactions  of  different  ionic  types  in 
solution.  I.  N.  V.  Saposhnikova  (J.  Phys. 
Chem.  Russ.,  1939,  13,  174 — 185). — The  reaction 
CH2Cl*C02Et  (I)  +  NH3,  aq.  =  CH2ChC02NH4  + 
EtOH  in  aq.  EtOH  is  accelerated  by  Na2S04  >  by 


NaCl.  The  hydrolysis  of  (I)  by  HC1  is  accelerated  by 
NaCl  and  retarded  by  Na2S04.  The  reaction  be¬ 
tween  (I)  and  Na2S203  in  aq.  EtOH  is  retarded  by 
NaCl  and  Na2S04.  Alkaline  saponification  of 
(CH2*C02Et)2  to  C02H- [CH2]2*C02Et  (II)  is  acceler¬ 
ated  by  Na2S04  and  retarded  by  NaCl,  whilst  the 
hydrolysis  of  (II)  is  accelerated  by  NaCl  >  by  Na2S04. 
The  activation  energy  of  these  reactions  is  calc,  and 
their  mechanism  discussed.  J.  J.  B. 

Acid  catalysis  in  amines.  II.  Catalytic  effect 
of  various  butylammonium  salts  on  the  amino- 
lysis  of  ethyl  phenylacetate  in  anhydrous  n- 
butylamine.  P.  K.  Glasoe,  J.  Kleinberg,  and 
L.  F.  Audrieth  (J.  Ainer.  Chem.  Soc.,  1939,  61, 
23S7 — 2389). — The  catalytic  effect  of  equimol.  concns. 
of  various  salts  NH2Bu,X  (where  X  —  an  acid)  on  the 
aminolysis  of  CH2Ph-C02Et  in  anhyd.  NH2Bua  to 
vield  CH9Ph*CO\NHBu  decreases  with  the  anion  in 
the  order~Cl'  >  OAc'  >  OBz'  >  Brr  >  NO/  >  CNS' 
>  r  >  CIO/.  W.  R.  A. 

Reactions  in  concentrated  sulphuric  acid. 
VII.  Kjeldahl  catalysts.  VIII.  Equilibrium 
states  with  [Kjeldahl]  catalysts.  J.  Milbatjer 
(Chem.  Obzor,  1936,  11,  208—211,  233—240;  Chem. 
Zentr.,  1937,  i,  1692,  2730;  cf.  A.,  1939,  I,  88).— VII. 
The  effectiveness  of  catalysts  in  accelerating  the 
kjeldahlisation  of  sucrose  increases  in  the  following 
order  :  (at  the  b.p.  of  H2S04)  no  catalyst,  Ni,  As,  Pd, 
Sb,  Pt,  V,  Au,  Te,  Cu,  Hg,  Se;  (at  302°)  Ni,  no  cata¬ 
lyst,  As,  Ag,  Pd,  Au,  Sb,  Pt,  Hg,  Cu,  Te,  V,  Se. 
Ag2S04  has  little  effect.  If  the  time  required  for 
kjeldahlisation  of  100  g.  of  sucrose  by  100  g.  of 
H2S04  be  taken  as  1,  the  times  in  presence  of  140, 
374,  100*4,  and  161  mg.  of  Sc02,  HgO,  CuO,  or  Te  are 
:r;j>  bV j  an<l  respectively.  The  best  mixtures  are 
Se02  +  HgS04  (TV)  and  Se02  +  CuS04.  Se02 + 
HgS04  +  2CuO  is  less  effective. 

VIII.  Kjeldahl  catalysts  are  of  two  types,  which  are 
active  in  (a)  homogeneous  or  (5)  heterogeneous  sys¬ 
tems.  The  action  of  type  (a)  (CuS04,  HgS04, 
Ag2S04,  Se02,  Te02)  is  closely  related  to  solubility 
effects.  With  type  (5)  (Pt  metals)  the  solid  exists  in 
equilibrium  with  dissolved  catalyst,  owing  to  simul¬ 
taneous  reduction  of  the  latter  by  org.  oxidation 
products,  and  dissolution  of  solid  material.  Catalytic 
activity  is  mainly  associated  with  the  dissolved 
portion,  but  may  be  confined  to  the  surface  if  no 
reducing  substance  is  present  to  maintain  the  oxid¬ 
ation-reduction  cycle.  Individual  catalysts  are  dis¬ 
cussed  in  detail,  and  the  following  decreasing  order  of 
activity  for  kjeldahlisation  at  302°  is  obtained : 
Se,  Hg,  Mo,  Te,  V,  Cu,  W,  Sn,  Si,  B,  Na,  As,  Li,  Ag, 
Ba,  Ca,  K,  Zn,  Al,  Pd.  Se  is  recommended  for  N 
determinations.  A.  J.  E.  W. 

Catalytic  properties  of  phthalo cyanines  in 
oxidations. — See  A.,  1939,  II,  488. 

Promotors  in  catalytic  reactions  of  ferric 
oxide  hydrates.  A.  Qttartaroli  .(Gazzetta,  1939, 
69,  443 — 444). — A  claim  of  priority  (cf.  Krause,  A., 
1939,  I,  207).  O.  J.  W. 

Theory  of  reactions  on  porous  or  powdered 
materials.  J.  B.  Zeldovitsch  (J.  Phys.  Chem. 
Russ.,  1939,  13,  163 — 168). — When  a  layer  of  powder 
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reacts  with  a  gas  or  catalyses  a  gas  reaction  the 
superficial  part  has  more  opportunity  for  reaction  than 
that  underneath.  The  depth  to  which  a  reaction 
penetrates  is  calc. ;  it  is  inversely  cc  the  square  root 
of  the  velocity  coeff.  of  the  reaction.  J.  J.  B. 

Reduction  of  silver  ions  by  bydroxylamine . 
T.  H.  James  (J.  Amer.  Chem.  Soc.,  1939,  61,  2379 — 
23S3). — The  reduction  of  Ag*  ions  by  NH2OH  is 
catalysed  by  colloidal  Au  (I)  and  more  strongly 
by  colloidal  Ag  (II).  As  the  (I)-catalysed  reaction 
proceeds,  however,  the  Au  particles  become  Ag- 
coated  and  the  rate  changes  to  that  of  a  (II) -catalysed 
reaction.  The  rate  of  Ag  formation  is  identical  with 
that  of  No  evolution.  Both  reactions  involve  the 
NH20'  ion  as  the  active  reducing  reagent,  and  the 
kinetics  of  the  (II)-catal}rsed  reaction  suggest  that 
this  ion  is  adsorbed  to  the  Ag  by  the  NH2  group. 
Ag*  ion  adsorption  is  indicated  for  both  reactions. 
At  £>it  3*7  the  reaction  rate  cc  eonen.  of  reducing 
agent,  but  as  the  increases  this  dependence 
diminishes  and  at  £>n  3*5  the  rate  depends  on  the  0*3 
power  of  the  concn.  The  catalysed  reduction  may 
be  expressed  by  Ag*  +  NH20'  ->  Ag  +  N  +  H20, 
the  NH20  radical,  if  ever  formed,  decomposes  at  a 
rate  the  reduction  process.  W.  R.  A. 

Effect  of  carbon  dioxide  on  rate  of  reduction 
of  magnetite  and  haematite  by  carbon  monoxide. 
E.  P.  Tatievskaja  and  G.  I.  Tschufarov  (J.  Phys. 
Chem.  Russ.,  1939,  13,  495 — 501). — C02  retards  the 
initial  stages  of  reduction  of  Fe304  considerably  at 
500°,  but  only  slightly  at  900°.  The  rate  of  the  initial 
stages  of  the  reduction  Fe203->Fe304  is  scarcely 
affected,  but  when  a  sufficiently  thick  film  of  Fe304 
has  been  formed  on  the  surface  the  effect  of  C02  is 
as  above.  The  theory  of  reduction  mechanism  prev¬ 
iously  advanced  (A.,  1938,  I,  203)  leads  to  vals.  for 
the  rates  of  reduction  both  by  CO  and  by  CO  +  C02 
agreeing  with  the  observed  vals.  Account  must  be 
taken  of  the  above  results  in  evaluating  the  re- 
ducibility  of  ores.  R.  C. 

Reaction  between  nitric  acid  and  tin  in  presence 
of  catalysts.  II.  G.  S.  Kasbekar  and  A.  R. 
Normakd  (Proc.  Indian  Acad.  Sci.,  1939,  10,  A, 
37 — i0;  cf.  A.,  1937,  I,  251). — The  reaction  between 
HN03  and  Sn  is  retarded  by  Nal  and  KI.  No 
reaction  occurs  for  3  months  when  M.  solutions  of 
Lil,  Nal,  or  KI  are  added.  Then  red,  needle  crystals 
of  Snl2  appear  owing  to  the  action  of  HI  on  Sn. 

W.  R.  A. 

Formation  of  catalytically  active  * 4  ensembles 1 ' 
on  surfaces.  II.  Application  of  theory  to 
synthesis  of  ammonia  and  to  catalytic  and  elec¬ 
tro  catalytic  hydrogenation  of  the  ethylene  bond. 
N.  I.  Kobosev  and  L.  L.  Klatschko-Gurvitsch 
(Acta  Physicochim.  U.R.S.S.,  1939,  10,  1—24; 
cf.  A.,  1939,  I,  271). — For  the  synthesis  of  NH3  on 
Fe  the  no.  of  atoms  in  an  active  4<  ensemble  ”  is  calc, 
to  be  3  ;  the  same  is  true  of  Pt  in  the  oxidation  of  H2 
by  02.  In  the  reduction  of  fumaric  acid  by  H2  on 
Pt,  and  in  the  cathodic  reduction  of  CHPhICH-C02H 
(Fe-Pt  cathode),  the  active  aggregates  contain  2,  and 
in  the  hydrogenation  of  CJI*  on  Pt-Ni,  4  atoms. 
In  no  case  does  the  no.  of  atoms  reach  the  no.  in  the 


face  of  a  unit  cell  of  the  cryst.  metal.  The  mechanism 
of  the  reactions  studied  is  discussed.  F.  L.  U. 

High-pressure  hydrogenation  of  low-temper¬ 
ature  tar.  XIII.  Comparison  of  carriers  for 
molybdenum  catalysts. — Bee  B.,  1939,  1013. 

Catalysts  for  synthesis  of  liquid  hydrocarbons 
from  carbon  monoxide  and  hydrogen. — See 
B.,  1939,  1020. 

Regeneration  of  copper-nickel  [fat]  catalysts. 
—See  B.,  1939,  1053. 

Rate  of  dissolution  of  zinc  and  aluminium 
while  cathodic.  B.  P.  Caldwell  and  Y.  J.  Albano 
(Trans.  Electro  chem.  Soc.,  1939,  76,  Preprint  9, 
101 — 113). — The  rate  of  corrosion  of  Zn  cathodes  in 
aq.  HCl  +  H202  has  been  studied  at  various  c.d.  and 
at  various  temp.  The  corrosion  of  A1  cathodes  has 
also  been  studied  in  aq.  HCl  +  H202,  aq.  NaOH,  and 
aq.  Na2S04.  It  is  inferred  that  the  decrease  in  rate  of 
corrosion  observed  when  a  metal  normally  attacked 
by  an  acid  solution  is  made  cathodic  in  such  a  solution 
is  due  to  a  decrease  in  the  [H*]  at  the  surface,  resulting 
from  slowness  in  the  diffusion  of  H’  through  the  cath¬ 
ode  film.  When  a  metal  is  made  cathodic  in  neutral 
salt  solution  the  decrease  in  [H*]  results  in  an  increase 
in  [OH'],  and  if  the  c.d.  is  high  enough  the  metal  may 
undergo  alkaline  corrosion.  The  thickness  of  the 
cathode  film  impedes  the  diffusion  of  OH'  and  fosters 
corrosion.  When  the  metal  is  made  cathodic  in 
strongly  alkaline  solution  the  increase  of  [OH']  is 
small,  and  hence  the  normal  rate  of  corrosion  in  such  a 
medium  is  observed.  Rotation  of  the  cathode  de¬ 
creases  the  thickness  of  the  cathode  film  and  hence 
reduces  the  effect  of  the  applied  potential. 

J.  W.  S. 

Nature  of  the  cathode  in  the  rusting  of  iron. 

S.  Brennert  (Trans.  Electrochem.  Soc.,  1939,  76, 

Preprint  8,  93 — 100). — When  plates  of  cast  Fe  and 
Armco  Fc  are  suspended  in  a  stream  of  aerated  aq. 
NaCl  the  Armco  Fe  is  cathodic  towards  the  cast  Fe 
and  the  latter  is  the  more  severely  corroded.  The 
inclusions  of  impurity  (C,  Fe3C,  etc.)  have  no  cathodic 
properties  in  this  solution.  The  air-formed  oxide 
layers  are  probably  the  cathode  areas  during  corro¬ 
sion,  which  occurs  at  points  where  the  oxide  film  breaks 
down.  J.  W.  S. 

Cathode  reactions  in  metallic  corrosion. 

T.  P.  Hoar  (Trans.  Electrochem.  Soc.,  1939,  76, 
Preprint  18,  217 — 224). — A  discussion  of  recent  work. 

F.  H. 

Behaviour  of  cadmium  and  arsenic  in  nickel 
[plating]  baths. — See  B.,  1939,  1050. 

Electrolytic  preparation  of  sodium  arsenate. — 
See  B.,  1939,  1034. 

Electrolysis  of  organic  compounds  with  alter¬ 
nating  current.  J.  W.  Shipley  and  M.  T,  Rogers 
(Canad.  J.  Res.,  1939,  17,  B,  147 — J58). — -Electrodes 
of  Pt,  Au,  and  C  are  the  most  satisfactory  for  the  a.c. 
electrolysis  of  org.  compounds.  Variation  of  elec¬ 
trolysis  conditions  with  a.c.  is  similar  to  that  with 
d.e.  Oxidation  predominates  over  reduction,  owing, 
probably,  to  the  relatively  low  H  overvoltage  on  the 
the  electrodes.  The  yield  with  a.c.  is  generally  < 
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that  with  d.c.,  although  it  may  often  be  increased  by 
using  high  c.d. ;  thus,  with  an  a.c.  c.d.  of  3  amp.  per 
sq.  cm.  a  50%  oxidation  of  quinol  is  obtained. 

D.  F.  R. 

Chemical  reactions  in  electric  discharge. 
IV.  Recombination  of  nitrogen  atoms  on  metals . 
N.  J.  Buben  and  A.  B.  Schechter  (J.  Phys.  Chem. 
Russ.,  1939,  13,  267— 271).— The  reaction  2N->N2 
is  strongly  accelerated  by  Cu,  Fe,  Ag,  and  Ni  at  room 
temp. ;  its  rate  can  be  measured  by  observing  the  rise 
of  temp,  of  the  metal.  The  catalytic  activity  of  Ni 
is  max.  at  1200 — 1350°  and  becomes  small  above 
1400—1500°.  Presumably  the  adsorption  of  N  by 
Ni  at  high  temp,  is  so  small  that  the  probability  of  a 
collision  between  a  N  atom  from  the  gas  and  an  ad¬ 
sorbed  N  atom  becomes  negligible.  J.  J.  B. 

Volume  and  surface  processes  in  the  oxidation 
of  nitrogen  in  the  glow  discharge.  II.  B.  A. 
Konovalova  and  N.  I.  Kobosev  (J.  Phys.  Chem. 
Russ.,  1939, 13,  286 — 300). — The  part  of  the  formation 
of  NO  taking  place  at  the  surface  is  presumably  due  to 
a  reaction  between  N2*  and  adsorbed  02~  ions. 
The  relation  between  the  rate  of  this  surface  reaction 
and  the  size  of  the  reaction  vessel  is  similar  to  that 
between  the  size  of  the  vessel  and  the  rate  of  re¬ 
combination  of  ions  as  determined  by  the  min.  dis¬ 
charge  potential.  In  mixtures  containing  much  02, 
H20  and  NH3  increase  the  yield  of  NO;  this  is 
presumably  due  to  oxidation  of  N2  by  H20  and, 
respectively,  to  oxidation  of  NH3.  CO  and  C02  also 
raise  the  yield  of  NO.  (Cf.  A.,  1939  I,  480.) 

J.  J.  B. 

Action  of  hydrogen  and  nitrogen  on  a  not 
degassed  graphite  electrode  during  glow  dis¬ 
charge.  R.  Nasanen  (Suomen  Kem.,  1939,  12, 
B,  19 — 20). — A  glow  discharge  through  H2  (1  mm. 
Hg)  with  a  graphite  cathode  (not  previously  degassed) 
and  Ni  anode  gave  CO  and  C02  (CH20  ?),  but  no 
hydrocarbons.  No  gas  at  all  was  obtained  with  the 
electrodes  reversed.  With  N2  the  graphite  cathode 
disintegrated  and  a  brown  deposit  formed  on  the 
walls  of  the  discharge  tube.  Monomeric  C2N2  was 
not  detected.  M.  H.  M.  A. 

Preparation  of  acetylene  in  the  interrupted 
discharge.  M.  J.  Kuschnerev  and  A.  B.  Schech¬ 
ter  (J.  Phys.  Chem.  Russ.,  1939,  13,  259 — 266). — 
When  a  condenser  was  repeatedly  discharged  through 
anthracene  oil  the  gas  above  the  oil  contained  >30% 
of  C2H2.  The  expenditure  of  electric  energy  per 
mol.  of  C2H2  increases  with  increasing  capacity  of 
the  condenser  and  increasing  resistance  of  the  circuit. 

J.  J.  B. 

Helium  and  the  rare  gases.  Combination  of 
helium  with  uranium  by  cathodic  activation 
and  the  thermal  decomposition  of  the  complex. 
H.  Damtanovich  (Anal.  Asoc.  Qufm.  Argentina, 
1939,  27,  64 — 73). — Powdered  U  deposits  on  the 
cathode  of  a  discharge  tube  employing  600 — 1200  v., 
10 — 15  ma.,  absorb  6 — 9  cu.  mm.  He  per  mg.  This 
complex  decomposes  endothermically  and  is  less 
stable  than  those  of  He  with  Pt,  Fe,  and  Pd,  max. 
decomp,  occurring  at  60 — S0°.  It  follow’s  that  the 
presence  of  He  in  rocks  is  not  necessarily  associated 
with  radioactivity.  F.  R.  G. 


Photo-conductance  of  dye-sensitised  silver 
bromide  and  the  mechanism  of  dye-sensitisation . 
I.  N.  Kameyama  and  T.  Fukumoto  (J.  Soc.  Chem. 
Ind.  Japan,  1939,  42,  244b).— AgBr  plates  (100  \i.) 
showr  a  max.  photo-conductivity  w'hen  illuminated  by 
light  of  454—458  mjx.  When  sensitised  by  dyes 
additional  photo-conductivity  max.  are  found  at  the 
following  XX  (mix.)  :  erythrosin,  560 ;  cryptocyanine 
745;  dicyanine  670  and  568.  In  each  case  these 
max.  correspond  with  regions  of  photographic 
sensitivity.  It  is  concluded  that  electrons  are  elevated 
to  the  conduction  band  by  the  energy  absorbed  by  the 
adsorbed  sensitiser  dye.  O.  J.  W. 

Sensitivity  of  photographic  emulsions  for  50 — 
100-ke.v.  electrons.  L.  Marton  (Physical  Rev., 
1939,  [ii],  56,  290). — The  relative  blackening  of  12 
types  of  emulsion,  determined  for  exposures  of  10~3 — 
1  sec.,  is  plotted  with  reference  to  a  standard  emulsion. 
Results  indicate  that  for  a  lowr  val.  of  blackening 
Y-ray  films  are  the  more  sensitive,  and  for  higher 
vals.  of  blackening  the  process  type  emulsions  are 
more  suitable.  N.  M.  B. 

Photographic  reciprocity  law  at  low  temper¬ 
ature.  C.  H.  Evans  and  E.  Hirschlaff  (J.  Opt. 
Soc.  Amer.,  1939,  29,  164 — 167). — With  four  different 
emulsions,  the  failure  of  the  reciprocity  law  is  entirely 
absent  at  -—186°.  L.  J.  J. 

Failure  of  the  photographic  reciprocity  law  at 
low  intensity.  J.  H.  Webb  and  C.  II.  Evans 
(J.  Opt.  Soc.  Amer.,  1939,  29,  225;  cf.  ibid. ,  1938, 
28,  431). — Weinland’s  priority  is  acknowledged. 

L.  J.  J. 

Action  of  ultra-violet  radiation  on  barium  and 
strontium  azides.  W.  E.  Garner  and  J.  Maggs 
(Proc.  Roy.  Soc.,  1939,  A,  172,  299— 314).— The 
effect  of  irradiation  by  ultra-violet  light  on  the  thermal 
decomp,  of  the  azides  was  studied.  The  threshold 
for  absorption  by  N3'  ions  in  solution  and  in  the  solid 
state  is  the  same  as  that  for  the  photochemical 
reaction.  Pre-illumination  by  ultra-violet  light 
shortens  the  induction  period  in  the  decomp,  of  BaN6 ; 
prolonged  illumination  produces  nuclei  of  metallic 
Ba  at  room  temp.  The  reaction  is  not  affected  by  the 
application  of  electrostatic  fields  up  to  1250  v.  per  cm. 

G.  D/P. 

Photochemical  decomposition  of  benzene 
vapour.  I.  G.  I.  Krasina.  II.  N.  A.  Prile- 
shaeva  (J.  Phys.  Chem.  Russ.,  1939,  13,  483 — 485, 
486 — 489). — I.  In  radiation  of  X  <2100  a.  the  vapour 
decomposes  into  H  and  Ph,  most  of  the  H  subsequently 
forming  H2. 

II.  The  rate  of  decomp,  has  been  determined. 
The  results  are  interpreted  in  terms  of  potential 
curves,  R.  C. 

Quantum  yield  of  monochloroacetic  acid 
hydrolysis.  R.  N.  Smith,  P.  A.  Leighton,  and 
W.  G.  Leighton  (J.  Amer.  Chem.  Soc.,  1939,  61, 
2299 — 2301). — The  quantum  yield  of  the  hydrolysis 
of  CH2C1’C02H  (I),  based  on  the  amount  of  Cl'  ion 
produced  by  irradiation  with  the  Hg  2537  a.  line,  is 
<  recorded  vals.  and  varies  with  temp,  from  0*31 
at  25°  to  0*69  at  69°.  The  yield  is  independent  of 
the  intensity  of  irradiation  and  of  conen.  The  follow- 
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in g  mechanism,  involving  competition  between  de¬ 
activation  and  decomp.,  is  suggested  to  account  for 
the  temp,  variation  :  (I)  -f-  7iv  ->  CHoCkCCkH*  (II), 
(II)+  M ->  (I),  (II)+  2HaO ->  0H-CH2’C02H+  H30' 
-j-  Cl'.  The  relation  of  these  data  to  publications  in 
which  this  hydrolysis  has  been  used  as  an  actino- 
meter  is  discussed.  W.  R.  A. 

Photochemical  studies.  XXIX.  Decomposi¬ 
tion  of  diethyl  ketone  at  short  wave-lengths. 
Comparison  of  acetone,  methyl  ethyl  ketone, 
and  diethyl  ketone  near  3000  A.  V.  R.  Ells 
and  W.  A.  Noyes,  jun.  (J.  Amer.  Cheru.  Soc.,  1939, 
61,-2492 — 2496). — The  quantum  yield  of  CO  form¬ 
ation  from  C0Et2  for  the  region  1850 — 2000  a. 
(obtained  through  focal  isolation  of  the  A1  spark) 
is  0*S2  at  38  mm.  COEt2  and  tends  to  unity  as  the 
pressure  is  lowered.  Comparison  of  the  quantum 
yields  of  CO  formation  at  3000  A.  for  C0Meo  (A., 

1936,  1215)  and  COMeEt  (A.,  1938,  I,  632)  with  the 

data  on  COEt2  indicates  either  a  high  intrinsic 
instability  of  Pr  radicals,  or  reactions  involving  them 
which  lead  to  CO.  In  the  near  ultra-violet  COMeEt 
probably  dissociates  almost  entirely  to  Et  and  COMo 
radicals,  whilst  at  short  XX  Me  and  Et  radicals  are 
produced  in  approx,  equal  amounts.  Et  radicals 
combine  to  give  C4H10,  but  a  small  fraction  vield 
C2Hg  and  C2H4.  W.  R.  A. 

Photosynthesis  of  carbohydrates  from 
hydrated  carbon  dioxide.  E.  C.  C.  Baly  (Proc. 
Roy.  Soc.,  1939,  A,  172,  445— 465).— Experiments 
show  that  when  a  surface  of  NiO  containing  Th02 
adsorbed  on  kieselguhr  is  irradiated  in  the  presence 
of  hydrated  C02  an  org.  compound  is  formed.'  The 
first  product  of  photosyn thesis  is  unstable  and  changes 
to  a  stable  compound  which  can  be  hydrolysed  to  a 
reducing  sugar  and  is  thought  to  be  a  type  of  st  arch. 

G.  D.  P. 

Influence  of  desensitisers  on  the  decomposition 
of  activine  by  light.  J.  Milbauer  (Congr.  int. 
Phot.  sci.  appl.,  1936,  9,  294 — 296;  Chem.  Zcntr., 

1937,  i,  2574). — Many  desensitisers,  including  Nile- 
and  Capri-blue,  brilliant-  and  pinacryptol-green, 
phenosafranine,  and  fuchsin,  inhibit  photochemical 
decomp,  of  MeOH  solutions  of  activine. 

A.  J.  E.  W. 

Photochemical  reaction  of  fluorescent  dyes. 
G.  L.  Natakson  (J.  Phys.  Chem.  Russ.,  1939,  13, 
552). — On  exposure  to  visible  light  of  gas-free  aq. 
solutions  of  uranin,  eosin,  and  erythrosin  the  absorp¬ 
tion  spectra  change  and  the  fluorescence  almost 
disappears ;  the  final  products  of  the  change  are  the 
same  as  those  observed  by  Wood  (A.,  1922,  ii,  334). 
The  fading  of  the  final  photo-product  in  presence  of 
air  is  much  slower  than  that  of  the  original  dye. 

R.  C. 

Radiochemical  polymerisation  of  acetylene. 
W.  Mukd,  C.  Velghe,  C.  Devos,  and  M.  Vaotee 
(Bull.  Soc.  chim.  Belg.,  1939,  48,  269— 282),— Over 
temp,  and  pressure  ranges  0 — 100°  and  150 — 750  mm. 
Hg  the  ionic  yield  in  the  radiochemical  polymerisation 
of  C2H2  is  ~-23.  -  Formulae  which  satisfactorily 
account  for  the  influence  of  He,  N2,  and  C02  on  the 
course  of  the  reaction  have  been  derived.  More  C6H6 


is  formed  than  in  the  photochemical  polymerisation 
of  CoH2.  *  :  C.  R.  H. 

Fractionation  of  the  hydrogen  isotopes  in  the 
distillation  of  ethyl  alcohol.  A.  H.  Widiger 
and  W.  G.  Bnowx  (J.  Amer.  Chem.  Soc.,  1939,  61, 
2453 — 2454).— During  fractional  distillation  of  ethyl 
alcohol  isotopic  separation  into  EtOH  and  EtOD 
occurs  to  an  extent  comparable  with  the  separation 
of  HoO  and  D„0  in  the  fractional  distillation  of  water. 

W.R.A. 

Formation  of  hydrogen  peroxide  during  cor¬ 
rosion  reactions.  J.  R.  Ciiurchill  (Trans.  Elec- 
trochem.  Soc.,  1939,  76,  Preprint  7,  77 — 91). — H202 
is  frequently  formed  during  the  corrosion  of  Al,  Zn, 
Mg,  and  Cd  in  the  presence  of  H20  and  02,  The 
darkening  of  photographic  plates  in  close  proximity 
to  a  metal  surface  (Russell  effect)  is  observed  only 
with  freshly  abraded  surfaces  which  are  subject  to 
slow  oxidation  and  has  been  shown  to  be  due  to  the 
formation  of  H202  which  passes  to  the  plate  in  vapour 
form.  H202  can  be  detected  when  freshly  abraded 
Al  is  exposed  to  an  atm.  containing  only  minute  traces 
of  02  and  H20.  In  aq.  media,  however,  a  copious 
supply  of  02  is  necessary.  The  formation  of  H202  on 
an  Al  surface  is  promoted  by  making  the  metal 
cathodic  and  is  suppressed  by  making  it  anodic. 
Hence  it  is  probably  due  to  the  oxidation  of  H  atoms 
by  mol.  02.  Consequently,  when  the  rate  of  attack 
on  the  metal  is  great  relatively  to  the  02  supply, 
most  of  the  H202  is  removed  by  reaction  with  the 
excess  of  at.  H,  and  is  not  detectable.  J.  W.  S. 

Reduction  of  metal  oxides  in  liquid  ammonia. 
I,  G.  W.  Watt  and  W.  C.  Fernelius  (J.  Amer. 
Chem;  Soc.,  1939,  61,  2502 — 2504). — A  study  of  the 
action  on  certain  metal  oxides  in  liquid  NH3  solutions 
of  K  has  shown  that  (i)  CuO  is  largely  reduced  to 
Cu20,  (ii)  Cu20  is  partly  reduced  to  Cu,  (iii)  Ag20 
and  Ri203  are  reduced  quantitatively  to  Ag  and  Bi, 
and  (iv)  Ge02  is  not  reduced.  The  primary  reaction 
in  the  reductions,  the  removal  of  02,  is  followed  by 
ammonolysis  of  the  K20  to  KOH  and  KNH2. .  Ge02 
is  not  acted  on  by  a  liquid  NH3  solution  of  KNH2  at 
room  temp.  W.  R.  A. 

Formation  of  protective  oxide  films. on  metals. 

N.  F.  Mott  (Trans.  Faraday  Soc.,  1939,  35,  1175 — 
1177). — Theoretical.  The  type  of  oxidation  observed 
with  {e.g.)  Al,  which  follows  the  usual  parabolic  law 
up  to  a  limiting  (small)  thickness  of  oxide  and  then 
ceases  completely,  may  be  accounted  for  by  supposing 
that  in  such  cases  ions  may  pass  from  metal  to  oxide, 
but  no  electrons  can  be  excited  sufficiently  to  enter 
the  conduction  band  of  the  oxide.  A  sufficiently  thin 
film  may  then  still  grow,  at  a  rate  determined  by  the 
diffusion  of  the  ions,  owing  to  quantum -mechanical 
tunnelling  of  electrons.  The  limiting  thickness  is 
shown  to  be  of  the  observed  order  of  magnitude. 

F.  J.  G. 

Isolation  of  an  aluminium  carbonate.  (Mme.) 

O.  Grosdenis  and  R.  Fritz  (Compt.  rend.,  1939, 
209,  313 — 314). — Double  salts  varying  in  composition 
from  0’5K2CO3,Al2O3,CO2,5H2O  to 
2*5K2C03,A1203.2*5C02,5H20  have  been  prepared  by 
pptn.  from  oppositely  directed  sprays  of  aq.  A1I3  and 
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K2C03  (460  and  235  g.  per  L,  respectively),  followed 
by  washing  with  EtOH;  the  stability  of  these  salts 
increases  with  the  proportion  of  K2C03.  Treatment 
of  the  products  with  (CH2*OH)2  removes  part  of  the 
K2C03,  giving  the  compound 

K2C03,A1203,2.5C02,4H20,  which  loses  C02  at  <120 — 
130°,  and  is  probably  derived  from 
K2C03,A12(C03)3,5H20  by  slight  hydrolysis.  Similar 
experiments  with  EtOH  solutions  of  A1I3  afford  oxy- 
iodides  (e.g.7  A1I3,6A1203).  '  A.  J.  E.  W. 

Salts  of  europium.  H.  N.  McCoy  (J.  Amcr. 
Chem.  Soc.,  1939,  61,  2455 — 2456). — Prep,  of  Eu 111 
salts  of  the  following  acids  is  described:  HCO»H, 
AcOH,  EtC02H,  CHoCl-COoH,  CC13-COoH,  furoic, 
picric,  ^-C6H4Me*S03H,  m-N02*CcH4*S03H  (by  dis¬ 
solving  Eil>03  in  a  hot  aq.  solution  of  the  acid ;  these 
salts  are  more  sol.  in  hot  than  in  cold  H20) ;  maleic 
and  fumaric  [from  the  Na  salt  of  the  acid  and  cither 
Eu(N03)3  or  Eu(OAc)3],  malonic,  succinic,  tartaric, 
pyruvic,  citric,  benzoic,  salicylic,  cinnamic,  benzilic, 
sulphurous  [from  Eu(OAc)3  and  the  acid].  All  these 
salts  are  sparingly  sol.  in  H20.  The  Eu  was  deter¬ 
mined  as  Euo03  and  analyses  of  all  these  salts  are 
given.  Eum~salts  of  HC104,  CHC12-C02H,  HBr,  and 
NH2’S03H  are  highly  deliquescent.  Several  Eun 
salts  have  been  pi'cpared;  they  aro  very  readily 
oxidised  in  air,  more  particularly  if  they  are  very  sol. 
in  HoO.  The  slowmess  of  the  reaction  between  EuS04 
and  KMn04  is  diminished  by  adding  Fe2(S04)3  before 
titration.  This  also  enhances  the  accurac}r  and  is 
applicable  to  other  Eu11  salts.  W.  R.  A. 

Phosphonitrile  chdorides  and  their  deriv¬ 
atives.  A.  M.  de  Eicquelmont  (Ann.  Chim., 
1939,  [xi],  12,  169 — 280). — A  detailed  account  of  work 
already  noted  (A.,  1935,  592 ;  1936,  566,  690 ;  1937, 
I,  226,  321).  The  following  A7274  and  Na  tetrameia - 
'phos'phimatcs  are  described :  (NH4)4H4P4N408 ; 

Na2H6P4N4Os;  Na2HcP4N40s,2H20,  ' 
Na4H4P4Nj08,2H^0.  The  product  of  ammonolysis  of 
(PNCL)o  (I)  is  P3N3C14(NH2)o  (II)  and  not  PoN2CLNHo 
(cf.  A.;  1895,  ii,  217;  1908,  ii,  583);  its  m.p.  is  163— 
1 65°.  Data  on  the  solubilities  of  ( I ) ,  ( II ) ,  and  (PNC12)4 

(III)  in  a  no.  of  org.  solvents  are  given.  (II)  decom¬ 
poses  at  >  150°,  leaving  an  inert,  amorphous  residue 

(IV)  and  affording  a  sublimate  containing  twro  sub - 
stances ,  a,  monoclinic  or  triclinic,  and  orthorhombic. 
These  also  result  from  the  action  of  HC1  on  (II)  and 
are  probably  secondary  products.  At  180 — 200°  the 
sublimate  also  contains  the  monoamine  P3N3C15NH2 

(V) .  On  continued  heating  (IV)  gradually  loses  HC1, 

tending  towards  the  composition  P3N5.  (V)  has  m.p. 

>140°,  is  readily  sol.  in  org.  solvents,  is  hydrolysed 
by  H20,  and  with  NH3  it  re-forms  (II)-  Equilibrium 
diagrams  are  given  for  a  no.  of  the  binary  systems 
formed  by  (I),  (III),  and  their  NH2-derivativcs.  The 
constitution  of  the  phosphonitrile  chlorides  is  dis¬ 
cussed.  The  chemical  evidence  indicates  that  the  Cl 
is  all  directly  bound  to  P,  and  that  there  are  no  N-N 
or  P-P  linkings,  so  that  the  structure  consists  of  open 
or  closed  chains  of  the  type  *PC12*N*PC12IN*.  The 
lower  members  are  probably  cyclic,  and  their  poly¬ 
merisation  to  “  inorg.  rubber  ”  would  involve  opening 
of  the  ring  followed  by  formation  of  long-chain  poly- 
merides.  Theoretical  considerations  involving  valency 


angles  and  at.  radii  are  used  for  a  further  elucidation 
of  the  structure.  A  cyclic  structure  for  a  dimeric 
(PNC12)2  would  involve  great  deformation,  and  accord¬ 
ingly  polymerisation  and  not  ring-closing  w7ould  occur, 
corresponding  with  the  fact  that  a  dimeride  is  un¬ 
known.  Eor  (I)  a  stable  structure  is  possible  with 
the  P  and  N  atoms  arranged  in  a  plane  hexagon, 
and  this,  with  the  position  of  the  Cl  atoms,  is  illus¬ 
trated  by  a  model.  The  structure  postulated  wrould 
lead  to  a  crystal  structure  in  agreement  with  the 
findings  of  Jaeger  and  Beintema  (A.,  1933,  116). 

E.  J.  G. 

Concentration  of  heavy  isotope  of  oxygen  by 
distillation  of  water,  and  isotopic  analysis 
of  water.  A.  I.  Beodski  and  O.  K.  Skarre  (J. 
Phys,  Chem.  Russ.,  1939, 13,  451—163;  cf.  A.,  193S, 
I,  641). — By  fractionation  under  reduced  pressure  the 
lsO]  in  H20  has  been  doubled,  and  [D]  increased  9 
imes.  The  isotopic  analysis  of  II20  by  determin¬ 
ations  of  n  and  p  is  described.  R.  C. 

Polynuclear  complex  chr  omioxalates .  G. 
Sfactj  and  M.  Vancea  (Bui.  Soc.  Sfciinto  Cluj,  1936, 
8,  335—347;  Chem.  Zcntr.,  1937,  i,  1905—1906;  cf. 
A.,  1936,  948). — The  following  salts ,  obtained  by 
double  decomp,  from  (NH4)4A 

{a=  (C204)2Cr<^Q^^>Cr(C204)2  j,  are  described  : 

[Co  en„Clo]4A,9H20,  [Co(NH3)5Cl]2A,6Ho0, 
:Co(NH3);NOo]2A,7H20,  [Co(NH3)6]4A3,22H20, 

:Co  en.loA^HoO,  [Co(NH3)5C03]Na3A,HoO, 
Co(NH3)5SCN]0A,7H20,  [Co(NH3)-Br]0A,SH20, 

[Co [Co  cn2(0H)2]3]2A3,26H20,  [Co(NH3)-N03]2AJ6H20. 

A.  J.  E.  W. 

Salts  of  heteropoly-acids.  I.  Structure  of 
phospho-  and  arseno-decamolybdates  and  of 
phospho-  and  arseno-decatungstates  of  am¬ 
monium,  potassium,  and  thallium.  A.  Eeebabi 
and  O.  Nakni  (Gazzctta,  1939,  69,  301 — 314). — X- 
Ray  data  for  the  following  compounds  are  recorded  : 
(NH4)3P04, 1  2Mo03  ,4H20 ;  (NH4)3As04,12Mo03,4H90 : 
(NH4)3P04,12W03,4H20 ;  (NH4)3As04,12W03,4H;0 ; 
and  the  corresponding  K  and  Ti  salts.  The  results 
show  that  the  H20  in  these  salts  is  of  a  zeolitic  nature. 
The  prep,  of  the  salts  is  described.  O.  J.  W. 

Hydrates  of  manganous  sulphate.  J.  Pereetj 
(Compt.  rend.,  1939,  209,  311 — 313;  cf.  A.,  1939,  I, 
533). — Heat  of  dissolution  (g)  measurements  on  the 
supposed  two  series  of  hydrates  (cf.  de  Eorcrand,  A., 
1914,  ii,  659)  are  repeated.  The  non-existence  of 
di-  and  tri-hydrates,  and  the  formation  of  twro 
isomeric  monohydrates  (—<7— 7*01  and  13*75  g.-cal. 
per  g.-mol.  for  series  I  and  II,  respectively),  are  con¬ 
firmed  by  these  measurements  and  by  X-radiograms 
[Bassi^re].  y_  determinations  confirm  the  isomerism. 
MnS04,4H20  is  common  to  both  series,  and  the  anhyd. 
salt  occurs  in  series  I.  A.  J.  E.  W. 

Manganic  sulphate.  Decomposition  by  rise 
of  temperature  ;  solubility  hydration.  L.  Dom- 
ange  (Bull.  Soc.  chim.,  1939, '[v],  6,  1452 — 1459).— 
The  decomp,  of  Mn2(S04)3  begins  at  300°  and  is 
irreversible.  It  is  rapid  at  320^.  The  solubility  at 
16°  in  aq.  H2S04  has  been  determined.  The 
curve  has  a  sharp  break  at  75-2%  H2S04  corre¬ 
sponding  with  the  transition  from  Mn2(S04)3  to 
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jj/?i2(£04)3, HoSO^fiH^O,  the  brown  hexagonal  hydr¬ 
ated  acid  salt  hitherto  formulated  with  4  or  SHo0. 

F.  J.  G. 

Ammines  with  thiolbenzthiazole.— See  A.,  1939, 

11,  48S. 

Decomposition  of  ferrous  oxide  and  its  solid 
solutions.  J.  Benard  (Ann.  Chim.,  1939,  [xi], 

12,  5 — 92). — The  decomp,  of  FeO  and  of  its  solid 
solutions  with  the  oxides  of  other  bivalent  metals 
has  been  studied  by  means  of  X-rays  and  magnetic 
measurements.  The  prep,  of  very  pure  FeO,  by 
reduction  of  Fe203  at  900°  in  an  atm.  of  CO  +  C02, 
followed  by  rapid  chilling,  is  described.  Specimens 
having  ym  only  110xl0~G  were  obtained.  The  vari¬ 
ations  in  the  properties  of  FeO  as  usually  prepared 
are  due  to  the  formation  of  solid  solutions  with 
>2%  Fe  at  580°  and  >5%  Fe  at  1000°.  Solid 
solutions  with  Fe304  are  not  formed.  Pure  FeO 
has  a  4-282  a.  The  decomp,  may  be  followed  con¬ 
tinuously  by  magnetic  measurements.  Below  450° 
it  is  apparently  of  the  eighth  order  in  the  early  stages, 
owing  to  the  formation  of  metastable  solid  solutions 
with,  at  350°,  >19  g.  Fe  per  100  g.  FeO,  i.e.,  approx. 
4FeO  +  Fe,  so  that  the  equation  is  8FeO  —  Fe304  + 
(4FeO  +  Fe).  At  higher  temp,  the  reaction  corre¬ 
sponds  with  4FeO  =  Fe304  +  Fe.  The  rate  of  de¬ 
comp.  becomes  appreciable  at  300°,  rises  to  a  max. 

’  at  ^500°,  and  falls  to  zero  at  570°.  FeO  and  CoO 
form  a  complete  range  of  solid  solutions,  which  are 
less  stable  than  FeO,  the  transition  temp,  rising  to 
a  max.  at  S90°  with  the  composition  3FeO  +  CoO. 
Their  decomp,  affords  Fe304  +  Co.  Solid  solutions 
with  NiO  behave  similarly,  but  are  still  more  unstable, 
whilst  solid  solutions  with  MnO  and  MgO  are  more 
stable  than  FeO.  In  the  decomp,  of  all  these  solid 
solutions  “  mixed  ferrites  ”  (cf.  A.,  1937,  I,  259)  are 
formed.  Lattice  consts.  and  Curie  points  are  recorded 
for  these,  and  also  for  the  cubical  solid  solutions  of 
Fe^Og  with  MVO  to  which  thev  give  rise  on  oxidation. 

F.  J.  G. 

Action  of  nitric  acid  on  iron  carbide.  J. 
Vauthrin  (Compt.  rend.,  1939,  208,  1154 — 1156, 
and  Bull.  Soc.  chim.,  1939,  [v],  6,  1420 — 1425). — The 
brown  substance  formed  by  the  action  of  HN03 
on  cast  Fe  has  been  isolated  by  using  excess  of  Fe 
in  such  a  way  that  a  surface  coating  is  formed,  and 
extracting  this  with  NaOH.  The  substance  is  peptised 
by  alkalis  and  flocculated  b}-  dil.  acids.  In  com¬ 
position  and  behaviour  it  resembles  the  products 
obtained  by  the  action  of  HN03  on  various  forms  of 
amorphous  C.  The  relationship  between  these 
substances  and  graphitic  oxide  and  humic  acid  is 
discussed.  F.  J.  G. 

Stereochemistry  of  complex  inorganic  com¬ 
pounds.  IV.  Introduction  of  racemic  organic 
molecules  into  some  optically  active  complex 
ions  of  cobalt  and  chromium.  J.  C.  Bailar, 
jun.,  C.  A.  Stiegman,.J.  H.  Balthis,  jun.,  and  E.  F. 
Huffman  (J.  Amer.  Chem.  Soc.,  1939,  61,  2402— 
2404). — An  improved  method  of  preparing 
[Co(Z-pn)2Cl2]Cl  (I)  is  given  (pn=propylenediamine). 
The  reactions  between;  dZ-pn  and  [Co(Z-pn)2X2]X  (X= 
Cl,  N02,  C03)  at  various  temp,  and  concn.  take  place 
completely  according  to  2[Co(Z-pn)2X2]X  +  <ZZ-pn -> 


[Co(Z-pn)3]X3  +  [Co(Z-pn)2(<Z-pn)]X3  and  both  anti¬ 
podes  of  the  base  act  with  the  same  readiness. 
Similarly  both  d-  and  Z-alanine  react  with  (I)  to  give 
[Co(Z-pn)2alanine]Cl2,  and,  although  several  stereoiso- 
merides  are  possible  they  could  not  be  separated 
because  of  their  very  high  solubility.  An  attempt  to 
separate  the  mirror-image  stereoisomerides  of  the 
complex  formed  between  leucine  and  [Co  en2Cl2]Cl  was 
also  frustrated  by  the  high  solubility  of  the  stereoiso¬ 
merides.  In  the  reaction  of  phenylalanine  (II)  (pa) 
with  luteochromic  salts  the  diamine  mols.  are  com¬ 
pletely  expelled  from  the  complex  :  [CrA3]I3  +  (II)  -> 

(pa)2Cr<^Q^^>Cr(pa)2  (III)  +  3A,HI.  (HI)  is  insol. 


in  hot  and  cold  H20  and  in  the  usual  org.  solvents ; 
it  is  not  optically  active.  Because  of  its  insolubility 
(III)  might  be  utilised  in  separating  (II)  from  other 
NH2-acids.  W.  R.  A. 


cis-trans- Interconversion  amongst  co-ordin¬ 
ation  compounds.  I.  Investigation  of  the  iso¬ 
meric  dichlorobisethylenediaminocobaltic  chlor¬ 
ides  by  means  of  a  radioactive  isotope  of  chlorine . 
G.  W.  Ettle  and  C.  H.  Johnson  (J.C.S.,  1939, 
1490 — 1496). — No  direct  exchange  occurs  in  solution 
between  radioactive  Cl'  and  co-ordinatively  bound  Cl 
in  the  complex  ions  1  :  2-  and  1  :  6 -[Co  er^Cy^I)  and 
1  :  2- [Co  en2(H20)Cl]".  During  the  isomeric  changes 
1  :  2-(I)  1 :6-(I)  complete  random  redistribution  of 

all  the  Cl  occurs,  as  under  the  conditions  the  aquotis- 
ation  equilibria  1 : 2-  or  1 :  6-(I)^=^[Co  en2(H20)Cl]”+ 
Cl'  [Co  en2(H20)2]*"  +  2  Cl'  are  rapidly  set  up.  At 
room  temp,  no  direct  intram ol.  rearrangement  of  co- 
ordinatively  bound  Cl  occurs.  The  relative  amounts 
of  the  two  isomerides  of  (I)  obtained  on  evaporation 
alone  or  with  HC1  appear  to  be  governed  largely  by 
solubility  considerations,  the  cis- salt  being  the  less 
sol.,  but  the  trans- salt  separating  from  HC1  solution 
as  a  sparingly  sol.  additive  compound.  F.  J.  G. 


Standardisation  of  acidimetric  solutions.  R.  L. 
Vanda  veer  (J.  Assoc.  Off.  Agric.  Chem.,  1939,  22, 
563 — 567). — The  borax  and  Na2C03  methods  are 
recommended  for  tentative  adoption ;  the  AgCl 
method  is  rejected.  E.  C.  S. 

Boric  acid  as  a  titrimetric  standard.  H.  T. 
Liem  (Pharm.  Tijds.  Nederl.-Ind.,  1936,  13,  291 — 
296;  Chem.  Zentr.,  1937,  i,  2817). — Commercial 
H3B03,  once  recryst.  from  boiling  H20,  is  sufficiently 
pure  for  use  as  a  standard,  titration  being  carried 
out  in  presence  of  excess  of  glycerol,  mannitol, 
fructose,  or  invert  sugar.  A.  J.  E.  W. 

Thallous  carbonate  as  an  acidimetric  standard. 
E.  Jensen  and  B.  Nilssen  (Ind.  Eng.  Chem.  [Anal.], 
1939, 11,  508 ;  cf.  A.,  1939, 1,  156).— T12C03  must  be 
recryst.  in  Pt  and  not  in  glass  vessels.  Tests  to 
establish  the  absence  (<0-01%)  of  Mg,  Ca,  Ba,  Al, 
Fe,  Mn,  Pb,  Ag,  Hg,  K,  Na,  Cl,  N03,  and  S04  in  a 
sample  are  described.  T12C03  is  stable  up  to  <150°, 
non-hygroscopic  up  to  80%  R.H.,  and  does  not 
absorb  C02  from  the  atm.  Bromocresol -purple  is  a 
suitable  indicator,  giving  a  sharp  end-point  in  boiling 
solution.  Results  obtained  by  standardising  HC1 
gravimetrically  and  against  Na2C03  agree  with  those 
using  T12C03,  The  latter  method  gives  the  closest 
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agreement  among  individual  determinations  of  a 
series.  L.  S.  T. 

Patent-blue  V  as  a  p H  and  redox  indicator. 
J.  H.  Yoe  and  G.  R.  Boyd  jun.  (Ind.  Eng.  Chem. 
[Anal.],  1939,  11,  492 — 493). — An  aq.  solution  of 
patent-blue  V  (I)  can  be  used  for  the  colorimetric 
determination  of  pn  over  the  range  0*8 — 3*0  (yellow 
green  ->  blue).  The  colours  are  stable  for  5  days, 
after  which  very  slight  fading  can  be  detected.  (I) 
can  also  be  used  in  the  titration  of  Fe**  with  KMn04 
or  Ce(S04)2,  but  not  with  K2Cr207,  or  in  presence  of 
HC1.  The  oxidation-reduction  potential  of  the 
indicator  is  0*78  v.  L.  S.  T. 

Determination  of  water  in  bleaching  .powders. 
—See  B.,  1939,  1035. 

Fischer’s  method  for  titrimetric  determin¬ 
ation  of  water. — See  B.,  1939,  1020. 

Analytical  procedures  employing  Karl  Fischer 
reagent.  I.  Nature  of  the  reagent.  D.  M. 
Smith,  W.  M.  D.  Bryant,  and  J.  Mitchell,  jun. 
(J.  Amer.  Chem.  Soc.,  1939,  61,  2407— 2412).— The 
Fischer  method  for  the  determination  of  H20  in  a 
material  involves  a  direct  titration  of  the  wet  sub¬ 
stance  with  a  solution  of  I,  S02,  and  C5H5N  in 
MeOH,  the  reagent  serving  as  its  own  indicator  (B., 
1935,  7S5).  The  reagent  is  considered  to  be  a  mixture 
of  the  two  binary  compounds  C5H5NI2  and  C5H5NS02 
which  have  been  identified  by  optical  crystallographic 
methods.  The  deterioration  of  Fischer's  reagent  on 
keeping  has  been  investigated.  After  one  month 
pronounced  disappearance  of  C5H5N  and  total 
acidity  was  observed.  Side  reactions  are  indicated, 
but  no  method  of  inhibition  has  been  devised.  The 
effect  of  substituting  other  amines  (quinoline,  NH2P1i, 
NPhMe2,  NBua3,  NEt3  with  C5H5N  as  control)  in 
solvents  other  than  MeOH  (C6H6,  dioxan,  glacial 
AcOH,  EtOH,  MeCN,  HCO*NMe2>  C5H5N)  has  been 
investigated.  W.  R.  A. 

Evaluation  of  hydrogen  peroxide. — See  B., 
1939,  1035. 

Systematic  analysis  of  the  common  anions. 
T.  P  Chao  (J.  Chem.  Educ.,  1939,  16,  376 — 380). — 
The  detailed  procedures  described  are  based  on  the 
differing  solubilities  of  the  Ca,  Ba,  Ni,  and  Ag  salts. 

L.  S.  T. 

[Standardisation  of]  iodine  and  thiosulphate 
solutions.  K.  L.  Milstead  (J.  Assoc.  Off.  Agric. 
Chem.,  1939,  22,  567 — 571). — The  method  outlined 
in  the  certificate  accompanying  U.S.  Bureau  of 
Standards  sample  No.  83  of  As203  for  the  standardis¬ 
ation  of  0*1n-I  is  detailed  and  recommended  for 
tentative  adoption.  Results  obtained  during  tests 
of  the  standardisation  of  Na2S203  against  aq.  I  and 
aq.  KI03  are  tabulated.  Errors  in  the  second 
method  are  attributed  to  the  presence  in  KI03  of 
NaIOa  as  an  impurity.  E.  C.  S. 

[Examination  of]  waters,  brine,  and  salt. 
Fluorine  in  water.  A.  E.  Mix  (J.  Assoc.  Off. 
Agric.  Chem.,  1939,  22,  482— 486).— Strict  adherence 
to  the  A.O.A.C.  procedure  is  necessary  if  accurate 
results  are  to  be  obtained  by  the  Th(N03)4  method. 
HC104,  not  H3P04,  must  be  used  for  the  distillation ; 


the  aliquot  after  neutralisation  must  be  evaporated 
to  >20  c.c.  before  liberation  of  HF;  exactly  2  c.c. 
of  free  aq.  HC1  (1  in  250)  must  be  present  in  the  solu¬ 
tion  at  titration ;  and  for  colour  comparison  to  be 
valid,  standard  and  unknown  must  have  the  same 
amount  of  Th(N03)4  in  the  same  vol.  of  liquid. 

E.  C.  S. 

Determination  of  fluorine. — See  R.,  1939,  1061. 

Titration  of  sulphides  with  potassium  ferri- 
cyanide  :  (1)  potentiometrically  ;  (2)  using 

ferrous  dimethylglyoxime  as  redox  indicator. 
G.  Charlot  (Bull.  Soc.  chim.,  1939,  [v],  6,  1447 — 
1451).— S''  can  be  accurately  titrated  with  Fe(CN)6"' 
using  potentiometric  indication  or  Fe11  dimethyl¬ 
glyoxime  as  indicator,  in  presence  of  an  NH3-NH4C1 
buffer.  8203"  does  not  interfere ;  S03"  may  be 

removed  by  pptn.  with  BaCl2.  F.  J.  G. 

Detection  of  hydrogen  sulphide. — See  B.,  1939, 
1078. 

Determination  of  nitrogen  in  fertilisers. — 
See  B.,  1939,  1062. 

Determination  of  phosphoric  acid  in  basic 
slag  and  superphosphate. — See  B.,  1939,  1035. 

Determination  of  phosphoric  acid  in  fertilisers. 
—See  B.,  1939,  1062. 

Volumetric  determination  of  small  amounts 
of  arsenic.  J.  H.  Krepelka  and  B.  RakuSan 
(III  Kongr.  slovensk.  Apt.  Jugoslav.,  1935,  186 — 
198;  Chem.  Zentr.,  1937,  i,  2415). — 0*0008 — 0*28  g. 
of  As203  may  be  determined  by  leading  the  resulting 
AsH3  into  0-In-I,  which  is  titrated  back  with  OTn- 
Na2S203  in  slightly  acid  solution.  A.  J.  E.  W. 

Determination  of  arsenic  by  continuous  electro¬ 
lytic  method.  H.  C.  Lockwood  (Analyst,  1939, 
64,  657 — 666). — The  arsenical  solution  flows  slowly 
over  a  Cd  cathode,  the  Pt  anode  being  separated  by 
a  glass  wool  plug.  The  apparatus  is  cooled  in  a 
trough  of  water,  and  will  take  2  amp.  from  the  mains 
supply,  the  p.d.  between  the  electrodes  being  ~15  v. 
Drying  the  gas  and  deposition  of  As  are  described  and 
the  apparatus  is  figured.  The  prep,  of  test  solutions 
is  detailed.  E.  C.  S. 

Determination  of  carbon  disulphide. — See  B., 
1939,  1020. 

Determination  of  potash  in  fertilisers. — See 
B.,  1939,  1062. 

Rapid  determination  of  potassium  minerals 
in  Kaiusz  potassium  deposits. — See  B.,  1939, 
1035. 

Determination  of  small  amounts  of  dissolved 
solids  in  water. — See  B.,  1939,  1007. 

Colorimetric  determination  of  barium.  H.  A. 
Frediani  and  B.  J.  Babler  (Ind.  Eng.  Chem.  [Anal.], 
1939,  11,  487 — 489). — Ba**  is  pptd.  as  BaCr04  in 
AcOH-NH4OAc  solution  by  aq.  (NH4)2Cr04.  After 
digestion,  filtration,  and  washing, -the  ppt.  is  dis¬ 
solved  in  cold,  dil.  HC1  or'  HN03,  diluted,  and 
compared  against  standard  solutions  in  a  Klett 
colorimeter.  The  solution  for  comparison  should 
contain  from  0*2  to  1  mg.  of  Ba**  per  ml.  Equiv. 
amounts  of  Na*,  K*,  Ca*’,  and  Mg**  are  without  effect. 
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The  high  results  obtained  in  presence  of  Sr**  can  be 
eliminated  by  double  pptn.  This  is  best  effected  by 
dissolution  of  the  impure  chromate  ppt.  in  HC1, 
neutralisation  with  aq.  NH3,  boiling,  and  adding  aq. 
NH4OAc.  *  L.  S.  T. 

Polar  ographic  determination  of  zinc  oxide 
in  lithopone. — 'See  B.,  1939,  1055. 

Quantitative  spectrographic  analysis  of  sol¬ 
der,  spelter,  magnesium,  and  aluminium  alloys. 
—See  B.,  1939,  1049. 

Internal  electrolysis  as  a  method  of  analysis. 
B.  L.  Clarke  and  L.  A.  Wooten  (Trans.  Electro- 
chem.  Soc.,  1939,  76,  Preprint  27,  339 — 348;  ef.  B., 
1937,  176). — Methods  of  internal  electrolysis,  in  which 
two  different  metals  introduced  into  the  same  solution 
and  connected  externally  supply  the  e.m.f.  required 
for  electrodepositions,  are  reviewed.  The  application 
of  this  principle  to  the  detenu inat ion  of  Cd  and  Cu  in 
Zn  alloys  and  of  Sn  in  A1  alloys  is  described. 

J.  W.  S. 

Determination  of  thallous  sulphate  in  ant 
poisons. — See  B.,  1939,  1078. 

Detection  of  small  traces  of  copper  using  the 
antimony  electrode.  G.  A.  Perley  (Trans.  Electro- 
chem.  Soc.,  1939,  76,  Preprint  12,  141 — 146).— The 
presence  of  0-1 — 0*5  p.p.m.  of  Cu**  may  be  detected  in 
solutions  of  2 — 8  by  an  electrochemical  colori¬ 

metric  method.  An  Sb  electrode  is  introduced  into 
the  solution  being  tested,  the  trace  of  Cu  being  de¬ 
posited  on  the  Sb  by  displacement.  The  Cu-coated 
end  of  the  electrode  is  then  placed  on  a  filter-paper, 
wetted  with  2  drops  of  25%  NaN02  solution  and  1 
drop  of  0-1%  solution  of  NEt2*CS2Na,  supported  on 
a  Ni  plate  as  cathode.  A  current  of  20  ma.  is  applied ; 
Cu  dissolves,  producing  a  brown  stain  on  the  filter- 
paper  which  is  compared  with  a  set  of  standard  stains. 

IP  TT 

Electrolytic  assay.  G.  L.  Jones  (Ind.  Eng. 
Chem.  [Anal.],  1939,  11,  461). — The  use  of  a  per¬ 
manent  magnet  to  produce  agitation  of  the  electro¬ 
lyte  is  described.  -In  H2S04,  but  not  HN03  solution, 
good  and  complete  deposition  of  Cu  is  obtained 
in  90  min.  The  stirring  effect  is  too  weak  at  low 
c.d.  L.  S.  T. 

Gravimetric  determination  of  aluminium. 
G.  Flamiani  and  M.  Ferrich  (III  Kongr.  slovensk. 
Apt.  Jugoslav.,  1935,  160 — 169;  Chem.  Zentr.,  1937, 
i,  2415). — A1203  is  obtained  free  from  other  oxides 
by  the  following  process  :  the  A1C13  solution  is  added 
to  75  c.c.  of  HoO  containing  5  g.  of  NH4N03,  to  w  hich  a 
fewr  c.c.  of  aq.  NH3  (freshly  distilled  if  Mg,  Ba,  etc. 
are  present)  have  been  added,  at  80—90°;  the  ppt. 
is  kept  for  20  min.  at  60°,  collected,  wrashed  with 
0*2— 0*3%  NH4N03,  and  ignited  for  10  min.  at 
1100— 1200°  after  burning  off  the  paper. 

A.  J.  E.  W. 

Determination  of  aluminium  by  precipitation 
with  8-hydroxy  quinoline  from  mineral  acid 
solution  ;  separation  from  large  amounts  of 
magnesium.  G.  S.  Smith  (Analyst,  1939,  64, 
577—581). — pn  is  stabilised  by  addition  of  KBr03, 
KBr,  and  Na.2S203,  in-order  to  prevent  pptn.  of  the 
Mg  complex  at  pn  >7.  An  improved  method  of 


pptn.  of  the  A1  complex  free  from  Mg  is  described. 
Details  of  the  subsequent  titration  of  the  pptd. 
hydroxy  quinoline  with  0*lN-Br03'-Br  are  given. 
The  method  is  satisfactory  for  0*5—10*0  mg.  of  Al. 

E.  C.  Sv 

Determination  of  manganese,  especially  in 
biological  material.  F.  E.  Read  (Analyst,  1939, 
64,  586—587). — 0*1 — 1*0  mg.  of  Mn  is  determined 
photoelectrically  by  the  KI04  method,  using  the 
Hilger  Spekker  Absorptiometer.  10 — 30  mg.  are 
determined  by  a  modification  of  Willard  and  Thomp¬ 
son's  volumetric  method  (cf.  A.,  1931,  1385). 

E.  C.  S. 

Photo-electric  colorimetry.  Optical  study  of 
permanganate  ion  and  of  the  chromium-di- 
phenylcarbazide  system.  G.  P.  Rowland,  jun. 
(Ind.  Eng.  Chem.  [Anal.],  1939,  11,  442— 445).— The 
periodate  method  for  the  colorimetric  determination 
of  Mn  and  the  diphenylcarbazide  method  for  Cr207" 
have  been  investigated  photo-clectrically.  In  the 
former  method  optical  separation  of  interfering  ions 
is  effected  by  removal  of  the  colour  due  to  Mn04' 
with  a  few*  drops  of  H202  or  a  fewr  mg.  of  NaN3,  and 
using  this  solution  to  obtain  the  100%  transmission 
val.  L.  S.  T. 

Electro-analytical  determination  of  rhenium. 
0.  ToMfdEK  and  F.  Tomx£ek  (Trans.  Electrochem. 
Soc.,  1939,  76,  Preprint  16,  197 — 203). — Determin¬ 
ation  of  Re04"  by  cathodic  reduction  in  H2S04 
gives  results  2*5%  high  owing  to  contamination  of  Re 
on  the  Pt  cathode  with  oxides.  Re  may  be  deter¬ 
mined  accurately  by  oxidising  to  HRe04  and  electro¬ 
lysing  in  5%  H2S04  (using  1—20  mg.  of  Re04")  at 
70°  for  3  hr.  using  a  Pt-gauze  anode  and  Pt-wire 
cathode,  c.d.  0*25  amp.  per  sq.  dm.  and  2*34  v. 
Re  in  the  cathode  deposit  is  determined  by  oxidising 
with  10%  H202  of  knowrn  acidity  and  titration  of  the 
resulting  HRe04  by  0*0lN-NaOH  using  Me-red  or 
bromocresol-purple  as  indicator.  1  ml.  0*0lN-NaOH 
1*863  mg.  Re.  F.  H. 

Hydrogen  peroxide  in  the  colorimetric  de¬ 
termination  of  iron  by  thiocyanate.  C.  A. 
Peters,  M.  M.  MacMasters,  and  C.  L.  French 
(Ind.  Eng.  Chem.  [Anal.],  1939,  11,  502—503).— 
H202  is  a  better  oxidising  agent  than  KMn04  since  the 
red  colour  of  the  Fe(CNS)3  is  then  more  stable,  and  a 
faded  colour  can  be  restored  by  addition  of  more 
H202.  Introduction  of  the  deleterious  S04"  is  also 
avoided.  Too  much  H202  may  produce  interference 
from  a  yellowr  colour  due  to  oxidation  products  of 
CNS'.  Data  relating  to  the  production  of  colour  in 
solutions  containing  different  [CNS'],  [H202],  and 
[HC1],  and  curves  showing  the  rate  of  fading  of 
Fe(CNS)3  are  reproduced.  L.  S.  T. 

Colorimetric  determination  of  iron  and  lead, 
using  the  Lovibond  nessleriser.  Anon.  (Int. 
Sugar  J.,  1939,  41,  393— 394).— For  FeTI  and  Fem 
the  method  used  is  to  match  the  reddish  colour 
produced  by  its  reaction  wTith  thioglycollic  acid  in 
presence  of  NH4  citrate.  For  Pb  the  colour  reaction 
is  produced  by  addition  of  Na2S  to  ammoniacal  solu¬ 
tions  containing  it,  interfering  metals  being  pre- 
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viously  isolated  by  the  Allport-Skrimshire  procedure 
(A.,  1932,  1103),  using  diphenyl  thiocarbazone. 

J.  P.  0. 

Determination  of  small  amounts  of  nickel, 
zinc,  lead,  and  mercury  by  micro-electrolysis 
and  spectrography.  C.  Sax  Nils  and  Y.  Poremski 
(Bull.  Soc.  chim.,  1939,  [v],  6,  1401— 1410).— The 
metal  to  be  determined  is  deposited  on  an  electrode 
of  Cu  wire  or  graphite  rod,  and  the  spectrum  com¬ 
pared  with  that  of  known  standards  obtained  under 
-'the  same  conditions.  The  results  are  good  for  Zn 
and  Ni,  less  so  for  Pb,  and  unsatisfactory  for  Hg. 

F.  J.  G. 

Rapid  determination  of  nickel  in  light  alloys. — 
See  B.,  1939,  1050. 

Polar ographic  determination  of  vanadium  and 
chromium  and  polar  ographic  titration  of  molyb¬ 
denum  in  steels. — See  B.,  1939,  1046. 

Electrolytic  determination  and  separation 
of  bismuth.  II.  Determinations  in  sulphuric 
and  nitric  acid  solutions.  F.  G.  Kxy-Joxes 
(Analyst,  1939,  64,  575—577  ;  cf.  A.,  1939,  I,  279).— 
In  H2S04,  electrolysis  is  carried  out  at  100°,  with  Pt 
gauze  electrodes  and  (N2H4)2,H2S04  as  depolariser. 
The  initial  potential  of  the  auxiliary  electrode  is 
0-055  v.  When  the  current  falls  to  zero  the  potential 
is  readjusted  to  0-15  v.  and  electrolysis  continued  until 
the  current  again  falls  to  zero.  In  HN03,  BiOCl 
tends  to  be  deposited  if  Cl'  is  present,  causing  poor, 
non-adherent  films.  E.  C.  S. 

Nichrome  furnace  of  long  life.  J.  G.  Winans 
and  S.  W.  Cram  (Rev.  Sci.  Instr.,  1939,  10,  272). — 
Provision  of  an  air  space  between  the  asbestos  and 
nichrome  wire  increases  the  life  of  the  wire  four-fold. 

D.  F.  R. 

Simple  electrical  apparatus  for  heating  single 
crucibles.  A.  Haynes  and  R.  A.  McCance  (Ana¬ 
lyst,  1939,  64,  584— 586).  E.  C.  S. 

Chemical  heater.  W.  Master  (Ind.  Eng.  Chem. 
[Anal.],  1939,  11,  452). — The  new  type  of  electrical 
heater  described  can  be  used  as  an  ordinary  hot  plate 
or,  when  provided  with  a  removable  heat-reflecting 
jacket,  as  an  air-bath.  In  tho  latter  form  it  provides 
a  substitute  for  liquid  baths,  and,  by  use  of  a  double 
jacket,  temp,  can  be  controlled  to  <1°.  The  appar¬ 
atus  is  rugged  and  eliminates  corrosion.  L.  S.  T. 

Radio-electric  relay  for  thermo-regulators. 
A.  L.  Delaunois  (J.  Physiol.,  1939,  96,  58 — 60p). 

J.  A.  C. 

Thermo-regulator.  G.  H.  Burrows  (J.  Chem. 
Educ.,  1939,  16,  27S). — The  Hg-in-glass  thermo- 
regulator  described  avoids  the  need  of  sealing  Pt  into 
glass.  The  make-and-break  contact  wires  are  of 
Ni-Cr  or  Pt,  and  the  glass  stopcock  is  lubricated  with 
flake  graphite  instead  of  grease.  When  the  regulator 
is  in  use  and  the  stopcock  closed,  the  graphite  com¬ 
pletes  the  circuit.  In  the  purification  of-Hg  in  the 
usual  Victor  Meyer  apparatus,  a  short  column  of 
CC14  between  the  aq.  HgN03  and  the  Hg  prevents 
clogging  on  long  keeping  through  the  formation  of  a 
basic  nitrate.  L.  S.  T. 

Temperature  control  systems. — See  B.,  1939, 
1007. 


Thermometers  and  automatic  temperature 
controllers. — See  B.,  1939,  1007. 

Thermometer  guard.  M.  B.  Standing  and 
J.  H.  Wiegand  (Ind.  Eng.  Chem.  [Anal.],  1939,  11, 
462).  L.  S.  T. 

Adiabatic  high-temperature  calorimeter  for 
the  determination  of  heat  changes  occurring 
during  alloy  formation.  0.  Iyubaschewski  and 

A.  Walter  (Z.  Elektrochem.,  1939,  45,  630—636).— 
A  calorimeter  which  can  be  used  at  >700°  is  described. 
The  probable  errors  involved  in  determination  of 
heats  of  reaction  at  ~600°  are  discussed.  J.  W.  S. 

Calorimeter.  R.  Livingston  and  W.  Horwitz 
(J.  Chem,  Educ.,  1939,  16,  287 — 290). — A  portable 
calorimeter  is  described.  L.  S.  T. 

Electric  m.p.  micro-apparatus.  R.  E.  Dun¬ 
bar  (Ind.  Eng.  Chem.  [Anal.],  1939,  11,  516—517).— 
A  cylindrical  A1  block,  carrying  a  thermometer,  is 
heated  electrically  by  resistance  wire,  and  the  be¬ 
haviour  of  a  crystal  on  heating  is  observed  after 
illumination  by  a  light  placed  below  a  hole  in  the 
centre  of  the  block.  L.  S.  T. 

Expansion  liquefier  for  helium.  A.  H.  Cooke, 

B.  V.  Rollin,  and  F.  Simon  (Rev.  Sci.  Instr.,  1939, 

10,  251 — 253). — The  steel  expansion  chamber  is  of 
450  c.c.  capacity  and  is  provided  with  an  outlet  valve 
opening  at  a  low  temp,  for  the  passage  of  liquid  He. 
In  one  expansion  200  c.c.  of  liquid  He  may  be  ob¬ 
tained  with  a  consumption  of  700  c.c.  of  liquid  H2 
and  5000  c.c.  of  liquid  air.  D.  F.  R. 

Adapting  miniature  cameras  to  petrographic 
photomicrography.  P.  S.  Dear  (J.  Amer.  Ceram. 
Soc.,  1939,  22,  279 — 281). — Details  are  given  of  a 
simple  design  particularly  suitable  for  petrography. 
Examples  of  its  application  to  ceramic  technology  are 
recorded.  J.  A.  S. 

Use  of  selenium  photo-electric  cells  for  pre¬ 
cision  photometry.  J.  Terrlen  (Compt.  rend., 
1939,  209,  300 — -301). — The  effect  of  sensitivity 
changes  with  time,  temp.  etc.  is  eliminated  by 
matching  all  intensities  (by  adjustment  of  distances) 
to  that  of  a  common  “  tare  ”  lamp,  for  which  readings 
are  taken  at  frequent  intervals  (2 — 4  sec.).  Results 
for  incandescence  lamps,  using  selected  cells,  are  in¬ 
dependent  of  colour  temp,  at  2045 — 2360°  k. 

A.  J.  E.  W. 

Potassium  iodide  method  of  measuring  solar 
radiations.  G.  H.  Walker  (Analyst,  1939,  64, 
592 — 594). — Quartz,  window-glass,  and  “  daylight  ” 
glass  cut  off  little  of  the  active  radiation,  Chance- 
Parsons  blue-green,  ultra-violet,  and  purple  filters 
transmit  a  considerable  proportion  of  it,  but  light 
and  dark  orange,  ruby,  and  red  filters  cut  off  >90%. 

E.  C.  S. 

Rotation  factor  for  equi-inclination  Weissen- 
berg  photographs.  G.  Tunell  (Amer.  Min., 
1939,  24,  448—451). — Vais.  of  . the  rotation  factor  are 
plotted.  L.  S.  T. 

Quantitative  measurement  of  dichroism  in 
tourmaline.  C.  B.  Slawson  and  N.  W.  Thxbault 
(Amer.  Min.,  1939,  24,  492—498). — A  direct  method 
is  described.  L.  S.  T. 
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Photography  of  chemiluminescence.  E.  W. 
Cottman  (J.  Chcm.  Educ.,  1939,  16,  292 — 294). — 
The  conditions  required  for  photographing  chemi¬ 
luminescence  are  described.  L.  S.  T. 

Temperature  corrections  in  optical  pyro- 
me  try.  E.  Bedford  (J.  Opt.  Soc.  Amer.,  1939, 
29,  162 — 163). — A  chart  of  corrections  for  losses  at 
the  glass  surfaces  in  brightness  measurements  of  sur¬ 
faces  enclosed  in  glass  is  given  for  S00 — 4000°  k. 

L.  J.  J. 

Automatic  recording  spectroradiometer  for 
cathodoluminescent  materials.  V.  K.  Zworykin 
(J.  Opt.  Soc.  Amer.,  1939,  29,  84 — 91). — An  automatic 
spectrophotometer  consisting  of  a  demountable  light 
source  and  an  interrupter,  a  glass  monochromator 
with  compensation  for  the  variation  of  the  dispersion 
with  X,  a  photo-electric  multiplier,  a  signal  amplifier 
stabilised  by  negative  feedback,  and  a  motor  amplifier 
controlling  the  deflexion  of  the  recording  head,  is 
designed  for  the  study  of  cathodoluminescent  mater¬ 
ials.  It  is  of  use  with  sources  emitting  one  millilumen 
per  sq.  cm.  E.  J.  L. 

Transparent  and  opaque  screens  for  the  near 
infra-red.  A.  H.  Pfund  (J.  Opt.  Soc.  Amer., 
1939,  29,  56 — 58). — A  saturated  solution  of 
Ee(NH4)2(S04)2  has  a  high  transmission  in  the  visible, 
and  is  practically  opaque  for  X  >l;05(x.  Solutions 
of  V0S04  exhibit  a  very  strong  transmission  at  1*1  jx. 

E.  J.  L. 

X-Ray  photography  by  means  of  fluorescence 
X-radiation.  E.  Dershem  (J.  Opt.  Soc.  Amer., 
1939,  29,  41 — 42). — Photographs  of  microtome  sec¬ 
tions  of  bone  are  obtained  using  an  X-radiation  which 
is  selectively  absorbed  by  parts  of  the  specimen.  A 
thin  layer  of  Sc  oxide  is  irradiated  with  X-rays  of 
slightly  higher  frequency  than  the  crit.  absorption 
frequency  for  Sc.  The  emitted  fluorescent  beam  has 
average  X  3*02  a.,  and  is  almost  completely  absorbed 
by  Ca  (K  absorption  limit  3*06  A.).  Using  S  as  a 
radiator  detailed  photographs  of  grasshoppers’  wings 
are  obtainable.  E.  J.  L. 

Use  of  the  hydrogen  lamp  in  absorption 
spectroscopy.  I.  H.  von  Halban.  II.  H. 
Stucklen  (J.  Opt.  Soc.  Amer.,  1939,  29,  305). — I. 
The  method  of  determination  of  extinction  coeffs. 
described  by  Stucklen  (A.,  1939, 1,  237)  is  less  accurate 
than  that  of  Halban  (A.,  1936,  1223). 

II.  A  reply.  O.  D.  S. 

Measurement  of  turbidity.  K.  Kieser  (Chem. 
Fabr.,  1939,  12,  334 — 335). — In  the  apparatus  de¬ 
scribed,  two  similar  photo-cells  are  mounted  on  an 
optical  bench  on  opposite  sides  of  a  lamp,  one  cell 
being  fixed  100  cm.  from  the  lamp  and  the  other  being 
movable.  Similar  absorption  cells,  each  containing 
the  turbid  liquid,  are  placed  immediately  in  front  of 
the  photo-cells,  and  the  movable  cell  and  its  absorption 
cell  are  moved  until  the  currents  from  the  two  photo¬ 
cells  are  balanced.  The  absorption  cell  in  front  of 
the  fixed  photo-cell  is  then  moved  to  a  position  50 
cm.  from  the  latter.  The  movement  of  the  second 
photo-cell,  with  its  absorption  cell,  required  to  restore 
the  balance  of  the  currents  is  used  as  a  measure  of 


the  turbidity  of  the  solution.  The  results  obtained 
are  independent  of  the  colour  of  the  solution. 

J.  W.  S. 

Ocular  photo-cell  for  the  rapid  determination 
of  projected  area  of  opaqpie  particles.  G.  T. 
Eaust  and  S.  R.  B.  Cooke  (U.S.  Bur.  Mines,  1939, 
Rept.  Invest.  3460,  14  pp.). — The  average  projected 
area  of  a  layer  of  the  particles  is  determined  by 
measurement  of  the  amount  of  light  cut  off  from  a 
photo-electric  cell.  E.  J.  G. 

Objective  colorimetry.  A.  H.  W.  Aten  (Chem. 
Weekblad,  1939,  36,  606 — 607). — The  basic  principles 
of  spectrophotometry  and  photo-electric  colorimetry 
are  discussed.  S.  C. 

New  light  sources  for  colorimetry.  E.  L.  Mat¬ 
thews,  R.  H.  Crist,  and  A.  Knoll  (Ind.  Eng.  Chem. 
Anal.],  1939,  11,  503). — Two  lamps,  one  a  green 
fluorescence  lamp  and  the  other  a  Ne  source,  giving 
high-intensity  illumination  of  relative  coolness,  are 
described.  Thick  filters  can  be  used  to  give  ~  mono¬ 
chromatic  light  without  undue  loss  of  intensity. 

L.  S.  T. 

Micro-colorimeter  with  selenium-film  cells. 
H.  Witzimann  (Chem.  Eabr.,  1939,  12,  332—334).— 
The  apparatus  comprises  twro  Se-film  photo-cells 
illuminated  by  separate  lamps  connected  in  series. 
The  difference  between  the  photo- currents  developed 
by  the  cells  is  measured  with  a  galvanometer,  and, 
after  initial  balancing  of  the  cells,  gives  a  direct 
measure  of  the  absorption  due  to  a  column  of  liquid 
placed  in  front  of  one  cell.  Suitable  filters  are  used 
for  both  cells  when  measuring  the  turbidity  of 
coloured  solutions.  J.  W.  S. 

Test-tube  photo-electric  colorimeter,  and  the 
use  of  the  photo-electric  colorimeter  in  colori¬ 
metric  analysis.  W.  H.  Summerson  (J.  Biol. 
Chem.,  1939,  130,  149 — 166). — -A  double  photo-cell 
colorimeter  utilising  standardised  interchangeable 
test-tubes  as  solution  containers  is  described.  The 
“  reference  ”  photo-cell  is  shunted  through  a  potentio¬ 
meter,  whilst  the  “  working  ”  photo-cell  is  shunted 
through  a  resistance  and  is  also  connected  through  a 
galvanometer  to  one  end  and  the  slider  of  the  potentio¬ 
meter.  Readings  are  taken  directly  on  a  simplified 
logarithmic  scale  which  for  many  solutions  gives 
scale  readings  which  are  oc  concn.  It  is  recommended 
that  for  accurate  colorimetric  analysis  comparison 
should  be  made  writh  a  simultaneously  prepared 
standard  instead  of  utilising  a  calibration  curve. 

J.  W.  S. 

Optical  set-up  for  measurement  of  bubble- 
window  thickness.  E.  H.  Green  (Rev.  Sci. 
Instr.,  1939,  10,  272). — A  simple  interferometric 
method  which  enables  both  the  point- by-point  and 
average  thickness  of  the  window'  to  be  measured 
is  described.  D.  E.  R. 

Pulse  amplifier  for  differential  electrometric 
titrations.  H.  H.  Baker,  jun.,  and  R.  H.  Muller 
(Trans.  Electrochem.  Soc.,  1939,  76,  Preprint  15, 
187 — 196). — Differential  electrometric  titrations  are 
performed  by  use  of  a  pulse  amplifier  which  responds 
only  to  changes  in  potential  and  eliminates  the  need 
for  mechanical  isolation  of  a  portion  of  the  solution 
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around  one  electrode.  The  circuit  described  allows 
the  results  to  be  checked  by  conventional  technique, 
a  simple  vac. -tube  voltmeter  being  included.  The 
results  are  independent  Of  rate  of  stirring  above  a 
moderate  min.  val.  The  rate  of  attainment  of 
equilibrium  is  important  but  in  most  cases  is  sufficiently 
rapid.  In  titration  of  C204"  by  Ce(S04)2  addition  of 
IC1  as  catalyst  accelerates  the  attainment  of  equili¬ 
brium.  The  validity  of  the  pulse  method  is  shown  by 
7  examples  of  potentiometric  titrations  of  the  acid- 
base,  oxidation-reduction,  and  pptn.  types,  the 
precision  being  ~0-l%.  F.  H. 

Measurements  with  the  dropping  mercury 
electrode.  G.  A.  Perley  (Trans.  Electrochem.  Soc., 
1939,  76,  Preprint  19,  225 — 235). — A  discussion  of  the 
limitations  of  the  method  in  analysis.  F.  H. 

Cell  and  dropping  electrode  for  polarographic 
analysis.  J.  J.  Lingane  and  H.  A.  Laitinen 
(Ind.  Eng.  Chem.  [Anal.],  193ft,  11,  504 — 505). — The 
usual  stationary  pool  of  Hg  is  eliminated,  and  the 
reference  electrode  is  used  in  its  place.  An  apparatus 
combining  a  dropping  electrode  with  an  H-cell,  .in 
which  the  solution  to  be  analysed  is  placed  in  the 
left  half  and  the  reference  electrode  (calomel  or  Ag- 
AgCl)  in  the  right  half,  is  described.  L.  S.  T. 

Dipping-type  conductivity  cell.  C.  S.  Howard 
(Ind.  Eng.  Chem.  [Anal.],  1939,  11,  511). — Steps  in 
the  manufacture  of  a  lucite  conductivity  cell  of  the 
commonly- used  dipping  type  suitable  for  measuring 
the  conductivity  of  H20  samples  are  described  and 
illustrated.  L.  S.  T. 

Measurement  and  control  of  pn.  N.  Hall  and 
G.  B.  Hogaboom,  jun.  (Metal  Ind.,  N.Y.,  1939,  37, 
270 — 272,  317 — 319). — A  discussion  of  methods. 

L.  S.  T. 

Apparatus  for  electrodialysis.  J.  Russell 
and  R.  E.  Stauffer  (Ind.  Eng.  Chem.  [Anal.],  1939, 
11,  459). — Electrodialysis  cells  constructed  from 
standard  fittings  of  Corning  industrial  flanged  Pyrex 
pipe  are  described  and  illustrated.  L.  S.  T. 

Apparatus  for  production  of  visible  electron 
motion  in  rock-salt  and  sylvine  crystals.  H. 
Lorenz  (Zentr.  Min.,  1937,  A,  1 — 9;  Chem.  Zentr., 
1937,  i,  2549). — On  application  of  a  d.c.  potential  of 
20  V.  to  the  crystal,  heated  to  600 — 700°,  through 
pointed  electrodes,  a  red  (NaCl)  or  brown  (KC1) 
coloration  spreads  from  the  positive  pole  at  a  rate  of 
~1  mm.  per  sec.  A.  J.  E.  W. 

Photo-cells  in  X-ray  technology.  R.  Herz 
(Fortschr.  Geb.  Rontgenstrahlen,  1936,  54,  616 — 
627  ;  Chem.  Zentr.,  1937,  i,  2422 — 2423). — Se  cells 
are  insensitive  to  direct  illumination  with  X-rays, 
and  are  readily  saturated,  but  exposure  of  the  cell 
to  an  irradiated  fluorescent  screen  gives  satisfactory 
proportionality  of  photo- current  to  the  X-ray  in¬ 
tensity,  without  lag  or  fatigue.  The  effect  of  various 
irradiation  factors  on  the  photo- current,  and  the 
relation  between  photographic  blackening  and  the 
photo-electrically  determined  fluorescent  intensity, 
are  studied,  and  applications  are  discussed. 

A.  J.  E.  W. 

Sensitive  time  of  a  Wilson  expansion  chamber. 
E.  J.  Williams  (Proc.  Camb.  Phil.  Soc.,  1939,  35, 


512 — 515). — The  warming  of  the  gas  after  the  cooling 
expansion  takes  place  through  its  compression  by  the 
expanding  la}rer  in  contact  with  the  walls,  warmed 
by  conduction.  The  sensitive  time  oc  the  density 
of  the  gas,  and  increases  with  the  size  of  the  chamber. 

L.  J.  J. 

Luminescence  counters.  G.  Valle  and  G. 
Dascola  (Nuovo  Cim.,  1939,  16,  59 — 77). — Two 
types  of  circuit  used  in  luminescence  counters  are 
described  and  compared,  and  used  to  measure  the 
intensity  of  radiation  sources,  especially  of  radio¬ 
active  substances.  This  is  the  most  useful  application 
of  this  type  of  counter,  but  there  is  a  limiting  radiation 
frequency  beyond  which  they  cease  to  function.  The 
mechanism  of  Geiger-Muller  counters  is  also  discussed. 

0.  J,  W. 

Construction  of  Geiger-Muller  counters  and 
their  use  in  coincidence  experiments.  S.  C. 
Curran  and  V.  Petrzilka  (Proc.  Camb.  Phil.  Soc., 
1939,  35,  309 — 321). — An  internally  extinguished 
counter  may  be  used  with  a  resistance  of  50,000  £1. 
and  still  retain  all  its  useful  features.  Various 
designs  for  internally  extinguished  counters  are 
described.  Brass  and  Cu  wralls  are  equally  good  if 
the  Cu  is  gently  heated  in  air  so  that  a  very  thin 
layer  of  the  oxide  is  present  on  the  surface.  For 
thin-walled  counters  of  lowr  stopping  powrer  oxidised 
A1  walls  are  best.  A~EtOH  gas  mixtures  are  best 
for  general  purposes,  but  He-EtOH  gas  mixture  has 
the  advantage  of  not  becoming  radioactive.  The 
quantum  energy  of  the  hard  y-radiation  is  measured 
by  the  method  of  coincidences  using  a  two- stage 
amplifving  circuit  with  a  resolving  time  of  10~6  sec. 

F.  J.  L. 

1000-kV.  generator  for  production  of  radio¬ 
active  substances.  E.  P.  Vanoni  (Strahlenther., 
1939,  65,  304—314).  E.  M.  J. 

Torsion  micro-balance  for  the  determination 
of  specific  gravities  of  minerals.  H.  Berman 
(Amer.  Min.,  1939,  24,  434 — 440). — The  balance  de¬ 
scribed  uses  >25  mg.  of  material  and  is  accurate  to 
0  01  mg.  PhMe  or  CC14  is  used  as  the  displacement 
liquid.  A  determination  is  completed  in  5  min.,  and 
for  a  25- mg.  specimen  of  p  5  the  accuracy  is  1 — 2%. 
New  p  data  for  many  minerals  are  tabulated. 

L.  S.  T. 

Methods  of  using  the  analytical  balance. 
I.  Lin  (J.  Chem.  Educ.,  1939,  16,  340 — 343). — 
Different  methods  of  setting  the  balance  in  motion 
and  of  calculating  the  rest  point  from  a  series  of 
swings  are  compared.  L.  S.  T. 

Calibration  of  weights.  E.  Blade  (Ind.  Eng. 
Chem.  [Anal.],  1939,  11,  499—501). — A  modification 
of  Richards’  method  is  described  and  the  validity  of 
the  method  discussed.  L.  S.  T. 

Graduated  pyknometer.  G.  R.  Robertson 
(Ind.  Eng.  Chem.  [Anal.],  1939,  11,  464).  L.  S.  T. 

Micro-pyknometric  density  determination. 
C.  J.  Ksanda  and  H.  E.  Merwin  (Amer.  Min.,  1939, 
24,  482 — 484). — Improved  technique  is  described. 

L.  S.  T. 

Auxiliary  sliding  scale  for  burettes.  A.  A. 
Hirsch  (Ind.  Eng.  Chem.  [Anal.],  1939,  11,  431). 

L.  S.  T. 
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Short  cut  in  gas  analysis.  F.  S.  Cotton 
(J.  Lab.  clin.  Med.,  1939,  24, 1178 — 1183). — By  special 
points  in  construction  of  the  gas  analysis  apparatus 
the  flushing  of  the  dead  spaces  in  routine  analyses  is 
avoided  and  in  triple  gas  analyses  the  no.  of  visits  to 
absorbing  solutions  is  greatly  reduced.  C.  J.  C.  B. 

High-efficiency  distillation  column  for  the 
laboratory.  E.  Jantzen  and  W.  Haker  (Chem. 
Fabr.,  1939, 12,  329 — 331). — An  evaporator  (capacity 
10  1.)  is  connected  to  three  fractionating  columns 
arranged  in  series  and  giving  a  total  effective  length 
of  24  m.  The  columns  are  packed  with  6-nim.  Fe 
rings.  The  residue  collecting  at  the  base  of  each 
column  is  transferred  by  a  pump  to  the  head  of  the 
previous  column.  An  example  of  the  use  of  the 
column  in  the  separation  of  PhEt  and  o-,  m-  and  p- 
xylene  is  given.  J.  W.  S. 

Vacuum  arc  mercury  still.  M.  V.  Sivara- 
makrishnan  (Indian  J.  Physics,  1939,  13,  205 — 208). 
— Constructional  and  operational  details  of  a  vac.  arc 
Hg  still  are  given.  Current  flows  through  a  short  Hg 
arc  and  the  heat  generated  vaporises  the  Hg,  which  is 
condensed  by  a  H20-eooled  condenser.  W.  R.  A. 

Laboratory  fractionating  column.  G.  F,  Rey- 
ling  (Ind.  Eng.  Chem.  [Anal.],  1939,  11,  419). — A 
small,  hook-shaped  glass  tube  placed  at  the  bottom 
of  the  packed  column  permits  the  return  of  the  con¬ 
densed  liquid  to  the  flask  and  allows  vapour  to  pass 
unhindered  to  the  top  of  the  column.  L.  S.  T. 

Apparatus  for  determining  moisture  by  the 
distillation  method.  A.  C.  Beckel,  A.  G.  Sharp, 
and  R.  T.  Milner  (Ind.  Eng.  Chem.  [Anal.],  1939, 
11,  425 — 426). — The  apparatus  described  is  superior 
to  those  of  the  Bidwell-Sterling  type  since  droplets  of 
H20  formed  on  the  walls  of  the  condenser  are  removed 
automatically,  and  the  milky  suspension  of  H20  in 
PhMe  formed  in  the  receiver  is  eliminated  by  auto¬ 
matic  redistillation.  Test  data  for  H20  in  soya  beans 
are  recorded.  A  determination  can  be  completed  in 
<2  hr.  L.  S.  T. 

Vacuum  sublimation  and  molecular  distill¬ 
ation  apparatus.  A.  A.  Morton,  J.  F.  Mahoney, 
and  G.  Richardson  (Ind.  Eng.  Chem.  [Anal.],  1939, 

11,  460 — 461). — An  apparatus  for  the  vac.  distillation 

of  solids  (>25  g.)  is  described.  Contamination  of 
sublimate  hy  residue  is  prevented  by  a  Pyrex  glass 
cloth  resting  on  the  solid  to  be  distilled.  An  appar¬ 
atus  for  the  fractional  distillation  of  small  amounts 
of  solid  is  also  described.  L.  S.  T. 

Apparatus  for  ammonia  distillation  in  Kjel- 
dahl  determinations.  Anon.  (Suomen  Kem.,  1939, 

12,  A,  109). — Accumulation  of  condensate  in  the 

distilling  flask  is  prevented.  M.  H.  M.  A. 

Distillation  capillary.  A.  O.  Gettler  and  J. 
Fine  (Ind.  Eng.  Chem.  [Anal.],  1939,  11,  469—470). 
— The  construction  and  use  of  apparatus  for  the 
fractional  distillation  of  mixtures  of  0-02 — 0*1  ml.  of 
low-boiling  liquids  is  described.  Typical  results  for 
various  mixtures  are  given.  L.  S.  T. 

Crucible  support.  G.  E.  Seil  and  H.  A.  Heilig- 
man  (Ind.  Eng.  Chem.  [Anal.],  1939,  11,  463).— 
A  crucible  support  which  acts  as  an  air-bath  and 


eliminates  spattering  and  creep,  and  reduces  by  one 
half  the  time  required  for  drying,  evaporating,  or 
fuming  in  a  Pt  crucible,  is  described.  L.  S.  T. 

Alkalimeter.  W.  H.  Hall  (Ind.  Eng.  Chem. 
[Anal.],  1939,  11,  462 — 463). — An  apparatus  for  the 
rapid,  indirect  determination  of  C02  is  described. 

L.  S.  T. 

Generator  for  the  production  of  pure  carbon 
dioxide.  E.  J.  Poth  (Ind.  Eng.  Chem.  [Anal.], 
1939,  11,  518;  cf.,  A.,  1931,  706). — The  use  and  con¬ 
struction  of  an  apparatus  for  the  generation  of  C02 
of  a  purity  sufficient  for  the  micro-Dumas  N  deter¬ 
mination  is  described.  L.  S.  T. 

Portable  self-closing  hydrogen  sulphide  dis¬ 
penser.  H.  N.  Calderwood  (J.  Chem.  Educ., 
1939,  16,  391—392).  L.  S.  T. 

Hydrogen  sulphide  apparatus  for  analytical 
laboratories.  H.  Kerl  (Chem.-Ztg.,  1939,  63,  558). 

E.  C.  S. 

Electrical  vacuum  regulator.  W.  F.  Alewijn 
(Chem.  Weekblad,  1939,  36,  598 — 599). — The  appar¬ 
atus  consists  of  a  U-tube  type  manometer  fitted  with 
a  third  limb  to  serve  as  an  adjustable  Hg  reservoir. 
The  open  limb  of  the  U-tube  is  fitted  with  two  side 
arms  containing  Pt  contacts  controlling  an  electric 
circuit,  which  operates  a  weighted  arm  so  arranged 
that  it  closes  a  rubber  tube  connected  with  the  vac. 
supply  when  the  circuit  is  closed  owing  to  a  rise  in 
pressure.  S.  C. 

Concentration  of  isotopes  by  the  evaporative 
centrifuge  method.  J.  W.  Beams  and  C.  Skars- 
trom  (Physical  Rev.,  1939,  [ii],  56,  266— 272).— The 
air-driven  vac. -type  tubular  centrifuge  was  used  for 
the  concn.  of  the  isotopes  of  Cl  by  the  “  evaporative  ” 
centrifuge  method.  Operational  data  are  reported  ; 
the  separations  obtained  were  about  the  same  as 
those  predicted  by  theory.  N.  M.  B. 

Pure  ethyl  alcohol  for  absorption  spectro¬ 
photometry.  A.  Clow  and  G.  Pearson  (Nature, 
1939,  144,  208). — A  method  of  purification  from  the 
traces  of  absorption  impurities  which  accompany 
EtOH  dehydrated  by  an  azeotropic  process  is  de¬ 
scribed.  The  absorption  curve  of  the  final  product 
was  practicallv  identical  with  that  found  by  Harris 
(A.,  1933,  661).  L.  S.  T. 

Determination  of  surface  tension  by  Jager’s 
method  without  knowing  the  density  of  the 
liquid.  S.  D.  Gromakov  (J.  Phys.  Chem.  Russ., 
1939,  13,  551). — The  pressure  is  measured  with  the 
jet  immersed  at  two  different  depths.  R.  C. 

Re  duct  or  tubes  of  rugged  design.  H.  G. 
Cassidy  (J.  Chem.  Educ.,  1939,  16,  343).  L.  S.  T. 

Durable  protector  for  cork  stoppers.  H.  N. 
Calderwood  (J.  Chem.  Educ.,  1939, 16,  395 — 397). — 
Cork  (but  not  rubber)  stoppers  may  be  treated  with  a 
protective  membrane  of  regenerated  cellulose. 

L.  S.  T. 

•  Precipitate  dryer.  A.  Lowman  (Science,  1939, 
90,  143 — 144). — A  method  of  drying  protein  pptd.  by 
(NH4)2S04,  in  which  efflorescence  is  reduced  to  a  min. 
and  the  ppt.  is  purified  and  the  drying  time  shortened, 
is  described.  L,  S.  T. 
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Circulation  and  purification  of  inert  gases  at 
pressures  above  20  Torr.  B.  Vogel  (Z.  tech. 
Physik,  1939,  20,  220 — 222). — A  simple,  mechanically 
operated  pump,  working  on  the  Topler  principle,  for 
circulating  inert  gases  at  low  pressures,  is  described. 
Methods  of  purifying  the  inert  gases  at  low  pressures 
are  also  described.  Details  for  the  removal  of  all 
foreign  gases  except  H2  by  passing  the  gas  over  a 
heated  mixture  of  Ca  and  Mg  filings  are  given. 
Hydrocarbons  are  completely  decomposed  when 
passed  over  this  mixture  at  520°.  The  removal  of  H2 
by  oxidation  with  CuO  and  absorption  of  H20 
produced  by  P205  must  be  repeated  several  times  to 
obtain  a  gas  spectroscopically  pure.  A.  J.  M. 

Measurement  of  the  porosity  of  filters.  H. 
Witzmann  (Chem.  Fabr.,  1939,  12,  345 — 353). — 
The  theory  and  technique  of  the  determination  of  the 
porosity  of  filters  from  their  permeability  to  pure 
liquids,  the  capillary  rise  of  liquids,  the  air-bubble 
method,  and  their  permeability  to  gases  arc  described 
and  compared.  The  last  method  has  advantages  in 
avoiding  the  possibility  of  blocking  of  pores  and  swell¬ 
ing  of  the  filter  material,  as  well  as  in  avoiding 
uncertainties  due  to  an  unknown  wetting  angle. 

J.  W.  S. 

Nessler  cylinders  of  lead  glass.  T.  McLachlan 
(Analyst,  1939,  64,  669). — Recent  deliveries  of 
Nessler  cylinders  were  of  Pb  glass  and  therefore 
unsuitable  for  determining  Pb.  E.  C.  S. 

Mounting  of  small  metal  specimens  in  resin 
plaques.  C.  Y.  Hopkins  (Canad.  J.  Res.,  1939, 
17,  B,  159). — The  metal  specimen  is  placed  in  a 
prepared  mould  of  commercial  polystyrene  resin, 
m.p.  175 — 185°,  and  firmly  set  by  the  application  of 
1000  lb.  per  sq.  in.  at  125°.  D.  F.  R. 

Device  to  prevent  bumping  and  promote 
boiling.  S.  Palkin  and  T.  C.  Chadwick  (Ind. 
Eng.  Chem.  [Anal.],  1939,  11,  509— 510).— The 
device  consists  essentially  of  glass  thread  wound 
closely  around  a  wide  test-tube  the  interior  of  which  is 
heated  either  by  steam  or  by  asbestos- covered  ni- 
chrome  wire  immersed  in  oil.  Construction  of  the 
device  and  its  performance  in  vac.  distillation  are 
described.  L.  S.  T. 

Laboratory  flotation  cell.  Small  pneumatic 
cell  of  all-glass  construction.  C.  W.  Leaf  and 
A.  Knoll  (Ind.  Eng.  Chem.  [Anal.],  1939,  11,  510 — 
511). — The  cell  described  requires  50  c.c.  of  solution, 
5  g.  of  mineral  (<200-inesh),  and  30 — 40  c.c.  of 
solution  added  to  compensate  for  that  lost  as  over¬ 
flow.  Data  on  the  collecting  action  of  a-C10H7’NH2 
and  K  ethylxanthate  on  galena  are  recorded. 

L.  S.  T. 

Ejector-type  evacuator  for  wet  assay  systems. 
E.  J.  Poth  (Ind.  Eng.  Chem.  [Anal.],  1939, 11,  521). — 
In  the  Pyrex  apparatus  described  and  illustrated 
corrosive  fumes  are  brought  in  contact  with  live 


steam  which  is  then  condensed  by  a  spray  of  cold  H20. 
The  diluted  fumes  are  finally  removed  by  the  ordinary 
drainage  system.  L.  S.  T. 

Sealing  platinum  to  Pyrex  glass.  E.  Wickers 
and  C.  P.  Saylor  (Rev.  Sci.  Instr.,  1939,  10,  245— 
250). — Satisfactory  seals  can  be  made  by  using  Pt 
tubing  instead  of  rod,  if  the  diameter  of  the  Pt  tube 
is  <12  times  its  wall-thickness  and  >  twice  the  wall- 
thickness  of  the  glass.  The  conduction  through  the 
metal  may  be  increased  by  welding  a  Pb  rod  to  the 
inside  of  the  Pt  tube.  D.  F.  R. 

Measuring  and  automatically  regulating  the 
speed  of  the  ultracentrifuge.  Y.  BjornstIiil 
(Rev.  Sci.  Instr.,  1939, 10,  25S — 269). — The  centrifuge 
speed  may  be  measured  by  optical  methods,  emplo}^ 
ing  the  stroboscope  or  photo-cell  devices.  An 
electrical  method,  which  is  described  in  detail,  consists 
in  radially  magnetising  part  of  the  rotor  shaft  and 
fixing  a  stator  in  the  centrifuge  casing.  The  frequency 
or  e.m.f.  of  the  power  produced  is  measured  by  means 
of  oscillograph,  different  resonance  circuits,  or  bridge 
circuits  and  indicates  the  rotor  speed.  This  method 
may  be  adapted  to  control  the  oil  supply  to  the 
centrifuge  turbine  and  thus  automatically  to  regulate 
the  centrifuge  speed.  D.  F.  R. 

Straightening  thin  tungsten  wires.  W.  C. 
Morgan  (Rev.  Sci.  Instr.,  1939, 10,  271). — The  wire  is 
heated  to  redness  and  twisted  while  beinoj  stretched. 
Three  complete  turns  per  15  cm.  length  of  200- wire 
and  0-5  cm.  stretching  is  sufficient.  D.  F.  R. 

Rapid  measurement  of  glass  capillary  dia¬ 
meters.  G.  Glockler  and  W.  Horwitz  (Rev. 
Sci.  Instr.,  1939,  10,  271). — Standard  twist  drills  are 
inserted  into  the  bore.  D.  F.  R. 

[Laboratory]  experiment  on  low-pressure  tech¬ 
nique.  H.  H.  Rowley  (J.  Chem.  Educ.,  1939, 
16,  274 — 276). — The  technique  of  calibrating  and 
using  a  McLeod  gauge  is  described.  L.  S.  T. 

Rubber-lined  tapered  vacuum  joint.  H. 

Kersten  and  A.  M.  Chaoe  (Rev.  Sci.  Instr.,  1939, 10, 
271). — If  a  thin  rubber  gasket  is  inserted  in  large  vac. 
joints  the  two  halves  need  not  be  perfectly  ground  or  be 
constructed  from  very  massive  material.  D.  F.  R. 

Vial  holder.  J.  A.  Q dense  and  W.  M.  Dehn 
(Ind.  Eng.  Chem.  [Anal.],  1939,  11,  483). — A  wire 
holder  suitable  for  use  with  a  steam-bath  or  hot  plate 
is  described.  L.  S.  T. 

Demonstration  of  oxygen  in  the  air.  M. 
Kenttamaa  (Suomen  Kem.,  1939, 12,  A,  108 — 109). — 
Apparatus  for  lecture  demonstration  of  02  in  air, 
using  P,  is  described.  M.  H.  M.  A. 

Ira  Remsen.  F.  H.  Getman  (J.  Chem.  Educ., 
1939,  16,  353 — 360). — Biographical.  L.  S.  T. 

Berthold  Schwarz.  R.  E.  Oesper  (J.  Chem. 
Educ.,  1939,  16,  303 — 306). — Historical.  L.  S.  T. 
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Thermal  water  of  Corniglio  (Parma ) .  G . 
Illari  and  L.  Cattadori  (Annali  Cliim.  Appl.,  1939, 
29,  289 — 295). — Data  for  physico-chemical  and 
chemical  characteristics  and  for  ionic  activities  are 
tabulated  and  discussed.  F.  0.  H. 

Chemical  and  physico-chemical  analysis  of 
mineral  water  of  Villa  Gandolfi  (Turin).  F. 
Biglietti  (Annali  Chim.  Appl.,  1939, 29,  316 — 332). — 
Data  (including  ionic  activities)  are  tabulated  and 
discussed.  F.  0.  H. 

Medicinal  springs  of  the  Marienhad  region. 
H.  Stadlinger  (Chem.-Ztg.,  1939,  63,  565 — 568, 
573 — 576). — A  general  account  of  the  geological, 
hydrological,  and  chemical  relations.  L.  J.  S. 

Occurrence,  pathological  action,  and  treat¬ 
ment  of  fluoride  waters.  M.  S.  Nichols  (Amer. 
J.  Publ.  Health,  1939,  29,  991— 998).— In  H20 
supplies,  F'  in  concns.  >1  p.p.m.  is  probably  harmless 
( ?  beneficial)  to  human  health,  A  review  is  given  of 
the  F-containing  H20  supplies  of  the  U.S.A.,  of  the 
related  occurrence  of  mottled  enamel,  and  of  the 
geological  formations  from  which  the  supplies  are 
derived.  Of  the  igneous  rocks,  85%  contain  F,  the 
content  being  0-01 — 3*36%  (average  0*23%).  The 
F  content  of  supplies  is  best  diminished  by  filtration 
through  Ca3(P04)2  or  similar  minerals,  spent  material 
being  treated  successively  with  1%  aq.  NaOH  and 
CO*.  Activated  Alo03,  CaO,  and  alum  are  also  used. 

W.  McC. 

Salt  and  phosphate  content,  temperature, 
surface  currents,  and  wind  direction  in  the 
Irbes  Channel,  determined  by  the  lightship 
“Laima.”  E.  Zari^§  and  J.  OzoLnyS  (Latvij. 
Univ.  Rakski,  1939,  4,  473 — 502). — The  relation 
between  direction  of  the  wind  and  of  surface  currents, 
temp. ,  and  NaCl  and  P04"'  content  of  the  H20  of  the 
Irbes  Channel  (connecting  the  Gulf  of  Riga  and  the 
Baltic  Sea)  has  been  determined.  The  NaCl  varies 
with  the  wind  direction  since  this  causes  change  in 
current  direction.  The  P04"'  content  is  small.  Its 
seasonal  variation  is  connected  with  the  amount  of 
phytoplankton  present.  A.  J.  M. 

Phosphate  content  of  the  sediment  in  Lake 
Geneva.  J.  P.  Buffle  (Arch.  Sci.  phys.  nat., 
1939,  [v],  21,  Suppl.,  70 — 73). — The  P  content  of  the 
mud  in  Lake  Geneva  has  been  tested  at  various 
depths  and  at  various  distances  from  the  shore. 
In  the  lower  strata,  of  glacial  origin,  the  P  content  is 
approx,  const.,  confirming  that  this  P  is  of  mineral 
origin.  At  higher  levels  the  normal  P  content  is 
lower,  owing  to  the  abundance  of  CaC03,  but  shows 
spasmodic  increases  attributed  to  org.  matter  rich  in 

P.  J.  W.  S. 

Crystallographic  investigation  of  glacier  struc¬ 
ture  and  the  mechanism  of  glacier  flow,  M.  F. 
Perutz  and  G.  Seligman  (Proc.  Roy.  Soc.,  1939,  A, 
172,  335 — 360). — Samples  of  ice  were  taken  from 
crevasses  and  pits  in  the  Great  Aletsch  Glacier; 
the  size,  shape,  and  orientation  of  the  crystals  were 
studied  by  optical  methods.  In  the  transition  of 


firn  to  glacier  ice  the  air  spaces  in  the  firn  are  reduced 
in  no.  by  the  growth  of  the  crystals.  At  the 
surface  of  the  glacier  the  hexagonal  axis  of  the 
crystals  tends  to  be  at  right  angles  to  the  surface  and 
parallel  to  the  temp,  gradient.  At  a  lower  level 
representing  ice  6 — 8  years  old,  the  orientation  of  the 
crystals  is  random.  This  is  ascribed  to  the  motion  of 
the  glacier,  which  is  irregular  on  a  small  scale  although 
uniform  and  continuous  as  a  whole.  G.  D.  P. 

Presentation  of  chemical  analyses  of  minerals. 
M.  H.  Hey  (Min.  Mag.,  1939,  25,  402— 412).— A 
discussion  on  the  accuracy  of  chemical  analyses  and 
the  calculation  of  the  empirical  unit-cell  contents 
from  the  cell-sides  and  density.  The  condition  in 
which  H20  is  present  cannot  always  be  readily 
decided.  L.  J.  S. 

Determination  of  ore  minerals  by  the  imprint 
method.  (Use  of  contact  analysis  on  polished 
surfaces.)  R.  Galopin  (Schweiz,  min.  petr.  Mitt., 
1936,  16,  1—18;  Chem.  Zentr.,  1937,  i,  2345).— The 
surface  is  moistened  with  acid  or  a  suitable  reagent, 
or  treated  eleotrolytically  in  presence  of  acid,  and 
covered  with  a  filter-paper  (or  film)  impregnated  with 
an  appropriate  colour  or  pptn.  reagent.  Tests  for 
individual  elements  are  described.  A.  J.  E.  W. 

Magnetic  susceptibility  of  Central  Swiss  rocks 
and  area  susceptibilities  of  the  Alpine  tracts 
from  Fluelen  to  Bellinzona.  J.  Koenigsberger 
(Schweiz,  min.  petr.  Mitt.,  1936,  16,  209 — 214; 
Chem.  Zentr.,  1937,  i,  2345). — Data  are  given,  k  is 
determined  by  the  proportions  of  paramagnetic 
(biotite,  amphibole,  /<  =  1 — 2*5  X  10~4  and  3 — 8  X  10~5, 
respectively)  and  ferromagnetic  minerals  (magnetite, 
pyrrhotite,  haematite,  and  ilmenite).  A  granite  had 
k  —  0*5 — 1  X  10~5.  Eruptive  rocks  all  possessed 
remanent  magnetism,  and  hence  contained  ferro¬ 
magnetic  material.  A.  J.  E.  W. 

Radioactive  nodules  from  Devonshire.  M. 
Perutz  (Tsch.  Min.  Petr.  Mitt.,  1939,  51, 141 — 161). — 
The  vanadiferous  nodules  in  the  Permian  marls  of 
Budleigh  Salterton  (A.,  1931,  1390)  are  further  de¬ 
scribed,  with  speculations  as  to  their  origin.  The 
slight  radioactivity  is  cone,  in  a  film  at  the  margins 
of  the  dark  core.  Estimates  of  U  in  the  dark  material 
gave  0*3 — 0*5%  U.  Minute  specks  with  metallic 
lustre  have  been  identified  as  niccolite,  but  no  V  or 
U  mineral  could  be  identified.  New  analvses  of  the 
bleached  aureole  and  the  surrounding  red  clay  show 
0*24  and  0*10%  V203  respectively,  and  less  Fe203  in 
the  former.  L.  J.  S. 

Radium  content  of  rocks  from  the  Hochalm- 
Ankogel  group  [Austrian  Alps].  A.  Weber 
(Sitzungsber.  Akad.  Wiss.  Wien,  1936,  I  la,  145, 
163—173;  Chem.  Zentr.,  1937,  i,  2345).— The  radio¬ 
active  elements  do  not  form  sp.  minerals,  owing  to 
their  low  concn.  in  the  magma,  but  are  included  in 
the  primary  deposits ;  the  major  proportion  is 
retained  by  the  residual  solutions.  Under  certain 
magmatic  conditions  acid,  alkali-rich  rocks  may  be 
enriched  in  active  elements  on  crvstallisation, 

A.  J.  E.  W. 
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“Dolomies”  and  dolomitic  limestones.  E. 
Brtjet  (Naturaliste  Canad.,  1939,  46,  17—26). — Dis¬ 
tinction  is  drawn  between  true  dolomite,  CaMg(C03)2 
(I),  and  “dolomies”  or  dolomitic  limestones  consisting 
of  (I)-calcite  mixtures.  Methods  of  distinguishing 
(I)  and  calcite  are  discussed.  An  examination  of 
dolomitic  deposits  in  Tunis  is  recorded  and  the 
mechanism  of  their  formation  is  considered. 

A.  G.  P. 

Mineralogy  of  desert  sands.  W.  A.  White 
(Amer.  J.  Sci.,  1939,  237,  742— 747).— Mineral 
analyses  of  light  desert  sands  are  recorded  graphically. 
Calcite,  and  to  a  smaller  extent  apatite,  appear  to  be 
diagnostic  of  desert  sediments.  None  of  the  sands 
was  appreciably  arkosic,  and  none  contained  mon- 
azite,  a  mineral  common  to  water-laid  sediments. 
Sands  of  the  larger  desert  areas  have  fewer  mineral 
species  than  those  of  the  smaller  areas.  This  may  be 
due  to  a  maturing  process  which  involves  the  elimin¬ 
ation  of  those  species  more  vulnerable  to  the  attrition 
aeolian  transportation.  L.  S.  T. 

Lower  Carboniferous  limestones  and  toad- 
stones  at  Mill  Close  Mine,  Derbyshire.  J.  G. 
Traill  (Bull.  Inst.  Min.  Met.,  1939,  No.  420,  34  pp.). — 
The  occurrences  of  the  toadstones  and  the  strati¬ 
graphy  of  the  limestone  are  described  and  discussed. 

L.  S.  T. 

Newly-recognised  features  of  mineral  para- 
genesis  at  Leadville,  Colorado.  E.  P.  Chapman 
(Amer.  Inst.  Min.  Met.  Eng.  Min.  Tech.,  1939,  3, 
No.  5,  12  pp.). — The  distribution  and  mineralogy  of 
the  fourth  stage  of  sulphide  deposition,  characterised 
by  Bi  minerals,  arc  described  and  illustrated.  The 
minerals  in  order  of  decreasing  prominence  are  : 
chalcopyrite ;  several  varieties  of  galena,  differing 
slightly  from  each  other  in  the  small  contents  of 
Ag,  Bi,  and  Te;  altaite;  hessite;  galenobismutite ; 
alaskaite;  aikinite;  Au;  tennantite;  argentite;  and 
possibly  sphalerite  and  arsenopyrite.  With  the 
exception  of  Au,  most  of  which  is  later,  these  minerals 
are  contemporaneous  and  hypogene,  and  where  they 
occur  so  that  they  can  be  mined  alone,  as  at  the 
Tucson  mine,  they  constitute  high-grade  ore.  The 
distribution  of  the  Bi  ores  corresponds  closely  with 
that  of  the  Au  ores.  L.  S.  T. 

Magnetite  crystals  from  meteoric  solutions. 
J.  W.  Grtjner  (Econ.  Geol.,  1939,  34,  342 — 343). — 
A  criticism  (cf.  A.,  1939,  I,  284).  L.  S.  T. 

Iron  ores  of  the  Wichita  mountains,  Okla¬ 
homa.  C.  A.  Merritt  (Econ.  Geol.,  1939,  34,  268 — 
286). — The  geology  of  the  district,  and  the  deposits 
of  magnetite  (I)  and  haematite  (II)  are  described. 
The  (I)  contains  from  4*4 — 16*1%  of  Ti02.  The  (II) 
deposits  are  oOlitic,  containing  bands  of  (II)  alternat¬ 
ing  with  chamosite  in  the  spherules;  they  contain 
7 — 35%  Ee.  The  origin  of  the  ores  and  their  econ¬ 
omic  possibilities  are  discussed.  Chemical  analyses 
are  recorded.  L.  S.  T. 

Crystal  structure  of  a  natural  nickel-iron  alloy. 
E.  A.  Owen  and  B.  D.  Burns  (Min.  Mag.,  1939,  25, 
415 — 424). — Pebbles  of  awaruite  (josephinite)  from 
Josephine  Co.,  Oregon,  contain  Ee  26*50,  Ni  60-42, 
impurities  (serpentine  matrix)  13-07%,  p  6-6,  and  have 


a  face-centred  cubic  structure  with  a  3-5516  a.  A 
formula  FeNi2  is  more  probable  than  Fe2Ni5.  The 
material  contains  30  times  its  own  vol.  of  H2  and  CO, 
which  are  expelled  at  400 — >900°.  L.  J.  S. 

11  Baddelyite  from  Alno  M — an  error.  H.  von 
Eckermann  (Min.  Mag.,  1939,  25,  413 — 414). — -E. 
Hussak  in  1S98  described  the  occurrence  of  baddelyite 
(Zr02)  in  the  jacupiringitic  varieties  of  nepheline- 
syenite  from  the  island  of  Alno,  Sweden.  The  author 
has  failed  to  confirm  this,  and  he  suggests  that  the 
mineral  examined  by  Hussak  was  melanite  garnet. 

L.  J.  S. 

Composition  of  francolite.  E.  B.  Sandell, 
M.  H.  Hey,  and  D.  McConnell  (Min.  Mag.,  1939,  25, 
395 — 401). — Francolite  from  Wheal  Franco,  Devon, 
gave  CaO  53-94,  MgO  0-10,  P205  38-13,  C02  3-40, 
F  3*71,  H20+  0-46,  H20 —  0*01,  Fe203  0-34,  insol. 
1-83  =  101-92;  p  3-17S  (corr.  3*145),  1-629,  €  1*624, 

a  9-34  A.,  c  6*89  a.  Staffelite  is  identical  with  this 
flu  or- carbonate  apatite.  C  (as  C03  and  C04  groups) 
enters  in  the  lattice  in  Ca  and  P  positions. 

L.  J.  S. 

Minerals  from  leuc  it  e-rich  rocks  of  the  West 
Kimberley  area,  Western  Australia.  R.  T. 
Prider  (Min.  Mag.,  1939,  25,  373 — 3S7). — An 
amphibole  resembling  katophorite  (but  richer  in  K) 
occurs  in  K-rich  rocks  (leucite-lamproites),  and  is 
named  magnophorite.  It  gave  Si02  52-67,  Ti02 
3-53,  A1203  1-72,  Fe203  0-58,  FeO  2-41,  MnO  0*06, 
MgO  21*32,  CaO  6-95,  SrO  0-15,  Na20  3*64,  K20  5-70, 
H20+  0*46,  F  1-29  =  100*48;  p  3-12,  a  1*616,  y 
1*632.  Wadeite ,  a  now  K  Zr  silicate  occurring  in  the 
same  rocks  as  hexagonal  tablets,  gave  Si02  39-43, 
Ti02  1*63,  P205  3*15,  Zr02  21-29,  A1203  5-98,  Fe203 
trace,  MgO  0-2S,  CaO  5-22,  SrO  0-16,  BaO  1-20, 
Na„0  2-82,  K20  18-40,  H20+  1-30  =  100-86;  P  3*10, 
o>T61 5, el-655.  Formula, K2(Ca,Na)Zr(Si,Al)4032(0H), 
or  neglecting  water  approx.  K2CaZrSi4032.  Analysis 
of  a  titaniferous  phlogopite  (Ti02  S-97%)  is  also  given. 

L.  J.  S. 

Sodium  calcium  sulphate  apatite, 
Na6Ca4(S04)6F2.  R.  Klement  (Naturwiss.,  1939, 
27,  568). — The  above  compound  has  been  prepared 
synthetically  by  fusing  Na2S04,  CaS04,  and  CaF2 
(3:3:1  mol.)  at  800°.  The  X-ray  diagram  of  the 
compound  corresponds  exactly  with  that  of  apatite, 
Ca10(PO4)6F2,  with  a  9-51*,  c,  7-015  a.  The  lattice  is 
somewhat  larger  than  that  of  apatite.  It  is  possible 
to  obtain  mixed  apatites,  e.g.,  Na4Ca6(P04)2(S04)2F2, 
by  fusion  of  the  components.  A.  J.  M. 

Chlorite  veins  in  serpentine  near  Kings 
River,  California.  C.  Durrell  and  G.  A.  Mac¬ 
donald  (Amer.  Min.,  1939,  24,  452 — 456). — Mainly 
petrographieal.  Chemical  composition  and  origin 
of  the  veins  are  also  discussed.  L.  S.  T. 

Darkening  of  cinnabar  in  sunlight.  R.  M. 
Dreyer  (Amer.  Min.,  1939,  24,  457 — 460). — Cinnabar 
from  certain  localities  only  darkens  quickly  on 
exposure  to  sunlight.  Low-grade  ore  darkens  more 
rapidly  than  high-grade,  and  when  darkening  occurs, 
the  presence  of  alkali  accelerates,  but  H20  decreases 
it  slightly.  L.  S.  T. 

Brochantite.  C.  Palache  (Amer.  Min.,  1939., 
24,  463 — 4S1). — Morphological,  X-ray,  and  optical 
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examinations  show  that  brochantite  (I)  is  monoclinic 
and  that  its  pseudo -orthorhombic  appearance  is  the 
result  of  twinning  almost  universally  present.  New 
crystallographic  data  for  (I)  from  the  Shattuck  Mine, 
Bisbee,  Arizona,  are  recorded;  a  :  b  :  c  =  1*3283  :  1  : 
0*6135,  p  103°  21'.  Rotation  and  Wcissenberg 
photographs  [W.  E.  Richmond]  give  a0  13*05,  60 
9*83,  Cq  5*85  a.,  «0  :  60  :  c0  1*328  :  1  :  0*611,  p  103°  22', 
V0  750  a.3;  space-group  C* — P2/a.  p  is  3*97,  and 
the  unit  cell  contains  4[Cu4(S04)(OH)6].  L.  S.  T. 

Cristobalite  in  southwestern  Yellowstone 
Park.  A.  D.  Howard  (Amer.  Min.,  1939,  24, 
485 — 491). ^New,  widespread,  and  abundant  oc¬ 
currences  of  cristobalite  are  described,  and  their 
origin  is  discussed.  L.  S.  T. 

Quartz  14  dykes.1 1  (a)  G.  M.  Eurnival.  (b) 

C.  Tolman  (Amer.  Min.,  1939,  24,  499 — 507,  519 — 
521). — (a)  A  review,  showing  that  no  occurrence 
of  a  body  of  quartz  which  has  formed  by  direct 
crystallisation  from  an  igneous  magna  is  known 
(cf.  Tolman,  ibid.,  1931,  16,  278). 

(b)  A  reply.  L.  S.  T. 

Shortite,  a  new  carbonate  of  sodium  and 
calcium.  J.  J.  Eahey  (Amer.  Min.,  1939,  24, 
514 — 518).— Shortite  (I),  Na2C03,2CaC03,  ortho¬ 
rhombic,  a  :  b  :  c  =  0*455  :  1  :  0*648,  hardness  3,  p 
2*629,  a  1*531,  p  1*555,  y  1*570  (all  ±0*002),  occurs 
in  cores  of  clay  shale  at  Sweetwater  Co.,  Wyoming. 
The  crystals  are  strongly  pyroelectric.  (I)  has  a 
conchoidal  fracture  and  vitreous  lustre.  Inversion 
takes  place  at  200°  accompanied  by  decrepitation, 
and  incongruent  melting  occurs  at  —600°.  Cold 
H<>0  extracts  Na0C03.  Chemical  analvses  are  given. 
S03,  Cl,  E,  Si02,  R203,  SrO,  BaO,  K20,  Rb20,  Cs20, 
and  Li20  are  absent.  L.  S.  T. 

Staining  of  felspathoids,  and  zonal  structure 
in  nepheline.  S.  J.  Shand  (Amer.  Min.,  1939, 
24,  508 — 513). — HC1  vapour  is  preferable  to  cone. 
HC1  for  attacking  rock  sections  of  nepheline  (I).  A 
saturated  aq.  solution  of  KHS04  also  attacks  (I), 
giving  a  thick  gel,  but  not  leu  cite  (II).  Saturated 
aq.  H2C204  dissolves  (I)  giving  only  a  thin  deposit 
of  Si02  gel.  It  slowly  attacks  (II)  and  CaO-rich 
plagioclase.  The  Na20-felspathoids  are  best  attacked 
by  85%  H3P04,  and  then  stained  with  methylene- 
blue.  (I),  sodalitc  (III),  and  analcime  (IY)  are  stained 
deep  blue,  and  melilite  a  lighter  blue,  but  (II)  is 
unaffected.  After  staining,  (I)  can  be  distinguished 
from  (III)  or  (IV)  by  its  birefringence.  Zoning  in 
crystals  of  (I),  as  revealed  by  staining,  is  described ; 
it  is  due  to  the  rhythmic  deposition  of  layers  of  (I)- 
material  alternatelv  richer  and  poorer  in  SiO.*. 

L.S.  T. 

Significance  of  bornite-chalcocite  micro-tex¬ 
tures.  G.  M.  Schwartz  (Econ.  Geol.,  1939,  34, 
399 — 418). — The  different  types  of  micro-textures  to 
be  observed  between  bornite  and  chalcocite  in 
polished  ore  sections  are  described,  and  illustrated 
by  means  of  photomicrographs.  The  interpretation 
of  the  origin  of  the  texture  is  given.  L,  S.  T. 

Telluride  tungsten  mineralisation  of  the  Mag¬ 
nolia  mining  district,  Colorado.  .  A.  S.  Wilker- 
son  (Econ.  Geol.,  1939,  34,  437 — 450). — The  general 


geology  and  the  structure  of  the  district  are  described. 
The  Au  telluride  fissure  zones  contain  sylvanite  as  the 
main  ore  mineral,  accompanied  by  one  or  more  of  the 
following  tellurides ;  calaverite,  petzite,  hessite, 
coloradoite,  and  altaite.  Quartz  (I),  disseminated 
pyrite  (II),  small  amounts  of  native  Au,  sphalerite 
(III),  marcasite,  fluorite,  and  calcite  are  also  present. 
The  W  fissures  contain  ferberite,  (I),  (II),  (III),  and 
small  amounts  of  alunite.  Paragenesis  and  origin  of 
the  ore  are  discussed.  L.  S.  T. 

Slates  of  East  Tennessee.  H.  C.  Amice;  (Econ. 
Geol.,  1939,  34,  451 — 458). — Various  slate  formations 
are  described.  Slate  of  commercial  quality  is  confined 
to  the  Pigeon  formation  of  the  early  Cambrian  Ocoee 
series..  Slate  from  the  Panther  Creek  quarry  has 
SiO„  58*45,  Ee  10*22,  AUV  18*38,  CaO  0*80,  and 
MgO  3-15%.  L.  S.  T. 

Structural  relations  of  some  gold  deposits 
between  Lake  Nipigon  and  Long  Lake,  Ontario. 
E.  L.  Bruce  (Econ.  Geol.,  1939,  34,  357 — 368). — The 
structural  relations  of  the  ore  bodies  at  the  Northern 
Empire,  Leitch,  Sand  River,  Bankfield,  Little  Long 
Lac,  MacLeod-Cockshutt,  and  Hardrock  mines  are 
discussed.  Most  of  the  ore  bodies  are  in  sediments 
and,  in  general,  are  localised  where  there  is  consider¬ 
able  heterogeneity  in  the  country  rocks.  Eracturing 
and  ore  deposition  were  later  than  the  periods  of 
intrusion  of  all  the  igneous  rocks  except  the  diabase. 
Conditions  which  have  resulted  in  localisation  of  ore 
bodies  in  this  area  are  described.  L.  S.  T. 

Geology  of  the  Canadian  Malartic  gold  mine, 
Northern  Quebec.  D.  R.  Derry  (Econ.  Geol., 
1939,  34,  495 — 523). — The  geology,  structure,  and 
two  types  of  ore  bodies  arc  described.  L.  S.  T. 

Oolitic  limestone  deposits  of  Franklin  Co., 
Alabama.  W.  B.  Jones  (Econ.  Geol.,  1939,  34, 
573 — 580). — Commercial  stone  appears  to  be  confined 
to  a  belt  ~15  miles  long,  centering  around  Russell¬ 
ville.  The  weathering  qualities  of  stone  from  the 
Rockwood  and  Aday  quarries  are  excellent,  and 
reserves  are  considerable.  L.  S.  T. 

Noamundi  iron  mine.  E.  G.  Percival  (Trans. 
Min.  Geol.  Met.  Inst.  India,  1939,  35,  143 — 152). — 
The  mine  is  estimated  to  contain  ^25  X  10 7  tons  of 
ore  with  an  average  Ee  content  >60%.  The  ore, 
which  is  almost  entirely  haematite,  is  described. 

L.  S.  T. 

Ammonium  mica  synthesised  from  vermi- 
culite.  J.  W.  Gruner  (Amer.  Min.,  1939,  24, 
428 — 433). — Treatment  of  vermiculite  (I)  with  H202 
and  aq.  NH3  at  room  temp,  or  with  aq.  (NH4)2C03  at 
300°  in  a  bomb  produces  an  NH4  mica.  Owing  to 
the  difficulty  of  access  of  NH4  between  all  the  layers, 
replacement  of  H20  layers  by  those  of  NH4  is  not 
complete.  The  probable  presence  of  chlorite  units 
between  those  of  (I)  also  produces  incomplete  sub¬ 
stitution.  At  room  temp.  Na‘  and  K*  do  not  produce 
micas,  but  at  300°  in  a  bomb  KC1  produces  a  mica. 
The  entry  of  charged  NH4  groups  into  apparently 
neutral  layers  of  (I)  may  be  due  to  the  existence  of 
charges  between  the  layers  of  (I)  in  the  form  of  HoO 
groups.  L.  S;  T. 
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Perthite  from  Tory  Hill,  Ontario.  S.  S. 
Goldich  and  J.  H.  Kinser  (Amer.  Min.,  1939,  24, 
407 — 427). — -A  well-developed  perthitic  intergrowth  of 
microcline  and  albite  occurs  in  pegmatite  masses  in 
syenite  near  Tory  Hill,  Haliburton  Co.,  Ontario. 
Uniformity  in  orientation  and  size  of  the  albite 
spindles  and  the  unusually  high  proportion  of  (I)  are 
the  main  features  of  this  intergrowth.  Textural 
characteristics,  optical  data,  and  chemical  analyses 
are  recorded.  This  felspar  has  features  in  common 
with  Ceylon  moonstone.  Its  origin  is  discussed. 

L.  S.  T. 

Metakaolin.  L.  TscHEiscmvrLi,  W.  Bussem, 
and  W.  Weyl  (Ber.  Deut.  Keram.  Ges.,  1939,  20, 
249 — 276). — The  thermal  decomp,  of  kaolin  (natural 
and  synthetic)  and  pholerite  was  studied  by  X-ray 
diffraction  methods  and  by  the  use  of  the  fluorescent 
properties  of  morin.  Morin  develops  a  strong  fluor¬ 
escence  in  presence  of  sol.  A1  salts  and  y-Al203,  a 
moderate  fluorescence  with  hydrates  of  A1203,  but  no 
effect  at  all  with  a-Al203.  The  fluorescence  spectra 
of  the  suspensions  of  the  minerals,  before  and  after 
heating  to  temp,  within  the  range  400 — 1100°,  were 
determined.  Kaolin  heated  at  <400°  gives  only  a 
slight  fluorescence  intensity  (due  to  kaolin  itself),  at 
400 — 700°  it  increases  due  to  the  formation  of  meta¬ 
kaolin,  at  800°  it  reaches  a  marked  max.  due  to  the 
formation  of  y-Al203,  and  at  >800°  it  decreases 
again  very  rapidly  owing  to  the  recombination  of  the 
A1203  with  the  Si02.  X-Ray  examination  supports 
the  theory  of  the  formation,  at  500 — 700°,  of  a  com¬ 
pound  (metakaolin)  consisting  of  linkages  of  Si04  and 
A104  groups.  J.  A.  S. 

Caledonite.  C.  Palache  and  W.  E.  Richmond 


(Amer.  Min.,  1939,  24,  441— 445).— Crystallographic 
data  for  caledonite  (I)  from  tho  Talisman  Mine,  Beaver 
Creek,  Utah,  are  recorded.  (I)  has  a  :  b :  c  = 


0*3555:1:0-3263,  a 
a0  :  60  :  c0  =  0*356  :  1 

group  P vtnnj 


0  7*14,  6q  20*06,  c0 
:  0*326,  V0  938*3  a.3; 
P  5-76±0-01,  and 


6*55  A., 
space - 
formula 


2[Cu2Pb5(S04)3(C03)(0H)6]. 


L.  S.  T. 


Rhyodacite  from  the  Tranquille  plateau, 
British  Columbia.  L.  S.  Stevenson  (Amer. 
Min.,  1939,  24,  446 — 447). — The  rhyodacite  consists 
of  phenocrysts  of  oligoclase  (6%),  sanidine  (4%), 
quartz  (3%),  and  biotite  (1%)  embedded  in  a  micro- 
cryst.  groundmass  (86%).  Magnetite  (~0*5%  of  the 
total  rock)  constitutes  most  of  the  heavy  minerals. 
Zircon,  fluorapatite,  sphene,  and  hornblende  are  also 
present.  L.  S.  T. 


Use  of  the  true-angled  triangular  projection. 
H.  Strunz  (Schweiz,  min.  petr.  Mitt.,  1936,  16, 
328—334;  Chem.  Zentr.,  1937,  i,  2755).— Epidote, 
zoisite,  and  ardennite  are  compared  by  Parker’s 
method.  Epidote  is  analogous  to  apatite  in  formula 
and  pseudo-symmetry.  Wagnerite,  libethenite,  and 
adamite  are  similarly  related,  as  are  epidote  and 
zoisite.  A.  J.  E.  W. 


Hydrated  aluminosilicates.  V.  Charrin 
(Ceramique,  1936,  4,  475—476;  Chem.  Zentr.,  1937, 
i,  2755). — The  occurrence,  composition,  properties, 
and  uses  of  pholerite,  allophane,  pyrophyllite,  halloys- 
ite,  montmorillonite,  and  bentonite  are  described.' 

A.  J.  E.  W. 


Accessory  elements  in  granulites  from  Fin¬ 
nish  Lapland.  T.  G.  Sahama  (Bull.  Comm.  geol. 
Finlande,  1936,  9,  267 — 274;  Chem.  Zentr.,  1937,  i, 
2755). — The  granulites  contain  NiO  0-0005 — 0-2, 
Co304  <0-005—0*02,  Cr203  <0-005—0-2,  V203 

<0*01—0-02,  Sc203  0-0005—0-003,  Y„03  <0*001— 
0-003,  La203  0-001—0*005,  Ce203  0r001— 0-002%. 
Felspars  contain  La203  0-005 — 0-05,  Ce203  0*008 — 
0-05,  Eu203  0-001,  Y203  0-004,  garnets  Cr203  0-002 — 
0*2,  Sc.»03  0*006 — 0-0l,  Y203  0*01 — 0-06,  and  hvpers- 
thenes“Cr203  0-006—0-02,  Sc203  0-006— 0-Of,  and 
Y203  <0-01%.  A.  J.  E.  W. 

.  Relations  between  the  constitutions  of  grain 
phosphates  and  the  composition  of  the  sterile 
deposits  to  which  they  are  subordinate.  L. 
Cayeux  (Compt.  rend.,  1939,  209,  268 — 269). — 
Typical  deposits  in  Northern  France  and  Tunis  are 
discussed.  The  composition  of  the  phosphate  grains 
is  independent  of  that  of  the  gangue,  as  the  grains 
have  been  formed  independently  and  deposited  in  the 
gangue,  which  results  from  the  sedimentation  process 
of  the  associated  sterile  deposits.  A.  J.  E.  W. 

Theory  of  montmorillonite.  R.  de  Lapp  are  nt 
(Compt.  rend.,  1939,  209,  279 — 281). — Analyses  of 
two  Algerian  bentonites  which  give  the  thermal 
curve  and  X-radiogram  of  montmorillonite  (I) 
correspond  with  the  formula} 

5  •  06Si02 , 1  *  1 A1203 ,MgO ,  8  •  7H20  and 
4*7Si02,Al203,Mg0,8-9H20,  confirming  that  (I)  should 
be  formulated  5Si02,Al203,Mg0,H20-r?iH20.  The 
proposed  structure  is  based  on  a  chlorite  model  with 
alternate  MgAl2Si4O10(OH)2  and  Si(OH)6  units.  The 
latter  occur  in  varying  stages  of  hydration  {the  first 
being  [Si(OH)6— 3H20],  cell  height  12*4  a.}  as  H20 
is  readily  eliminated  from  the  Si(OH)4  groups,  and 
the  larger  units  tend  to  satisfy  the  affinity  of  Si  for 
OH7  ions ;  this  accounts  for  the  structural  swelling 
of  wet  (I),  which  is  not  explained  by  a  structure  of 
neutral  pyrophyllite  units.  A.  J.  E.  W. 

New  occurrence  of  sapphire.  E.  Jeremine 
(Bull.  Soc.  frany.  Min.,  1936,  59,  347 — 348;  Chem. 
Zentr.,  1937,  i,  1401). — Sapphire  occurs  in  pegmatite 
inclusions  south  of  Marignisandougon,  Guinea. 

A.  J.  E.  W. 

Identity  of  dakeite  and  schroeckingerite.  R. 
Novatek  (Amer.  Min.,  1939,  24,  317—323).— 
Optical  properties,  chemical  analyses,  dehydration 
curves,  and  Debye-Scherrer  diagrams  show  that 
dakeite  from  Wyoming  (A.,  1937, 1,  431)  and  schroeck¬ 
ingerite  from  Joachimstal  are  identical  minerals. 

L.  S.  T. 

Sienna  (“  ocher  ”)  deposits  of  the  Cartersville 
District,  Georgia.  T.  L.  Kesler  (Econ.  Geol., 
1939,  34,  324 — 341). — The  occurrence  and  origin  of 
these  deposits  are  discussed  together  'with  the  structure 
and  hydrothermal  minerals  of  the  associated  country 
rock3.  .  L.  S.  T. 

Brookite  in  the  Millstone  Grit  of  Yorkshire. 
J.  A.  Butterfield  (Geol.  Mag.,  1939,  76,  220 — 228). 
— The  characteristics  of  the  various  types  of  authi- 
genic  brookite  occurring  in  the  Grits  are  described  and 
illustrated,  and  their  distribution  recorded.  The 
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Grits  contain  unusually  large  amounts  of  Ti  minerals, 
which  comprise  >50%  of  the  heavy  minerals  present. 

L.  S.  T. 

Anomalies  in  the  properties  of  cassiterite. 
J.  D.  Gotman  (Compt.  rend.  Acad.  Sci.  U.R.S.S., 
1939,  23,  470 — 472). — The  anomalous  optical  pro¬ 
perties  of  cassiterites  support  the  previous  suggestion 
that  the  colouring  of  cassiterites  is  caused  not  by  the 
colouring  properties  of  traces  of  impurities  but  by 
those  properties  in  the  cryst.  lattice  which  are  caused 
by  the  presence  of  admixtures.  W.  R.  A. 

Effect  of  alumina  on  the  optical  properties  of 
tremolite.  D.  P.  Grigoriev  (Compt.  rend.  Acad. 
Sci.  U.R.S.S.,  1939,  23,  71 — 73). — Tremolites  con¬ 
taining  1 — 10%  A1203  have  been  synthesised,  n 
of  the  artificial  amphibole  thus  obtained  decreases 
with  increasing  concn.  of  A1203.  The  birefringence 
and  angle  of  extinction  also  decrease  slightly. 

A.  J.  M. 

Migmatites  from  the  Thuringian  Forest.  W. 
Kocn  (Tsch.  Min.  Petr.  Mitt.,  1939,  51,  1 — 101). — 
Detailed  petrographical  descriptions  are  given  of 
mixed  rocks  at  the  junction  of  granite  with  gneisses 
and  schists.  A  chemical  analysis  is  given  of  diorite 
derived  from  amphibolite.  L.  J.  S. 

Lautite,  CuAsS.  R.  Weil  and  R.  Hocart 
(Compt.  rend.,  1939, 209,  444 — 145). — The  occurrence, 
cleavage,  and  twinning  of  a  specimen  are  described. 
Lautite  does  not  resemble  sulphides  of  the  marcasite 
type,  its  structure  being  related  to  that  of  Zn  blende 
(I).  The  unit  cell  (a0  [100]  3-78,  b0  [010]  5*47,  c0  [001] 
11-47  a.)  contains  4  mols.,  the  a0  and  axes  corre¬ 
sponding  with  the  [101]  and  [010]  axes  oi  a)- 

A.  J.  E.  W. 

Exfoliation  of  vermiculite  by  chemical  means. 
(Miss)  R.  C.  Groves  (Nature,  1939,  144,  554). — 
Complete  exfoliation  occurs  when  vermiculite  is 
covered  with  20-vol.  H202  and  kept  at  room  temp. 
Warming  hastens  the  effect.  Treatment  with  KMn04 
and  HC1  produces  some  exfoliation  and  separation  of 
the  lamellse,  but  <  that  given  by  H202.  L.  S.  T. 

Vanadiferous  nodules  in  Worcester  clay.  J.  N. 
Friend  and  R.  H.  Vallance  (Nature,  1939,  144, 
286). — Small  black  to  grey  nodules  containing  5*6 — 
8*6%  V206  occur  in  the  Keuper  marls  of  Gregory’s 
Bank,  Worcester.  The  nodules,  which  also  contain 
traces  of  Ti,  but  no  Ni,  are  surrounded  by  a  green 
aureole,  containing  FeIX,  in  the  red  marl.  They 
resemble  the  larger  nodules  found  in  the  red  Permian 
marls  of  S.  Devon  (A.,  1931,  1390).  L.  S.  T. 

Electronic  conduction  of  magnetite  and  its 
transition  point  at  low  temperatures.  E.  J.  W. 
Verwey  (Nature,  1939,  144,  327 — 328). — The  resist¬ 
ance  of  sintered  magnetite  of  a  composition  ~ Fe304 
gradually  increases  on  cooling  from  300°  to  120°  k. 
and  then  increases  suddenly  at  ~117°  by  a  factor  of 
'—l 00.  This  effect  is  suppressed  by  an  excess  of  O 
in  the  lattice.  The  electronic  nature  of  the  transition 
point  is  discussed,  L.  S.  T. 


Geology  of  the  Mascoma  Quadrangle,  New 
Hampshire.  C.  A.  Chapman  (Bull.  Geol.  Soc. 
Amer.,  1939, 50, 127 — 180). — Descriptive.  The  origin 
of  the  Oliverian  magma  series  and  the  metamorphism 
of  the  rocks  of  the  area  are  discussed.  L.  S.  T. 

Loch  Borolan  laccolith,  N.-W.  Scotland.  S.  J. 
Shand  (J.  Geol.,  1939,  47,  408 — 120). — The  main  part 
of  this  eruptive  mass  has  the  form  of  a  laccolith  which 
appears  to  rest  on  a  floor  of  limestone.  The  Si02 
content  of  the  rocks  decreases  progressively  from  the 
top  to  the  base  of  the  laccolith,  and  the  rocks  near 
the  base  develop  melanite,  dipside,  and  nepheline. 
Petrogenesis  is  discussed,  and  chemical  analyses  are 
recorded.  L.  S.  T. 

Kyanite-gedrite  parageneses.  C.  E.  Tilley 
(Geol.  Mag.,  1939,  76,  326—330). — Petrological.  A 
chemical  analysis  [H.  C.  G.  Vincent]  of  gedrite  from 
kyanite-garnet  gedritite,  Shueretsky,  Karelia,  is  in¬ 
cluded.  L.  S.  T. 

Spheroidal  inclusions  containing  iron  in 
Czecho-Slovahian  soils.  L.  Smolik  (Shorn, 
ceskoslov.  Akad.  Zemed.,  1936,  11,  413 — 419;  Chem. 
Zentr.,  1937,  i,  2570). — The  inclusions  form  rust- 
coloured  balls,  cemented  together  by  a  heavy  material, 
and  ~10  mm.  in  diameter ;  their  no.  at  first  increases 
with  depth,  and  then  decreases  abruptly.  Analyses 
of  the  inclusions  and  the  surrounding  soil,  respectively, 
are  as  follows  :  Si0o  6847,  59-26 ;  A1„03  17-87,  12-63 ; 
Fe203  6-68,  3-84;  ~TiOo  0-42,  0-1;  “Ca  1-68,  1-76; 
Mg  0-92,  0-63 ;  P  0-31,  (H36%.  A.  J.  E.  W. 

Texas  surface  soils.  W.  F.  Tanner  (Econ. 
Geol.,  1939,  34,  459—460). — The  distribution  of  Fe 
in  wind-blown  sands  of  Lynn  and  Lubbock  counties 
in  W.  Texas  is  discussed.  L.  S.  T. 

Coal  metamorphism  in  the  Anthracite-Crested 
Butte  Quadrangles,  Colorado.  E.  C.  Dapples 
(Econ.  Geol.,  1939,  34,  369 — 398). — Anthracitisation 
is  discussed  from  the  evidence  afforded  by  the  coals 
of  different  rank  that  occur  in  a  restricted  area  in 
this  district.  Some  of  the  coals  have  been  altered  by 
the  intrusion  of  laccoliths,  whilst  others  have  been 
affected  only  by  minor  folding.  The  effects  of  heat 
and  pressure  in  the  development  of  anthracite  are 
discussed,  and  evidence  that  both  temp,  of  300 — 
350°  and  pressures  of  ~1400 — 2800  atm.  are  essential 
is  presented.  A  theory  of  anthracitisation  utilising 
shear  strains  and  heat  developed  through  friction  is 
put  forward.  L.  S.  T. 

Nomenclature  of  the  megascopic  description 
of  Hlinois  coals.  G.  H.  Cady  (Econ.  Geol.,  1939, 
34,  475 — 494). — The  application  of  the  terms  vitrain, 
clarain,  durain,  and  fusain  to  Illinois  coals  is  explained. 

L.  S.  T. 

Relationship  of  structure  to  petroleum  pro¬ 
duction  in  Eastern  Venezuela.  W.  Miller  (Econ. 
Geol.,  1939,  34,  524 — 536).— The  Maturin  Basin  is 
characterised  by  sediments  of  Cretaceous  to  Recent 
age.  A  thick  blanket  of  Pleistocene  and  Recent 
deposits  covers  practically  all  the  oil  formations. 
Production  is  described.  L.  S.  T. 
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Second  spectrum  of  chlorine  and  its  struc¬ 
ture.  C.  C.  Kiess  and  T.  L.  de  Bruin  (J.  Res. 
Nat.  Bur.  Stand.,  1939,  23,  443 — 470). — From 
observations  using  Geissler  tubes  and  electrodeless 
discharges  as  light  sources,  new  XX  of  Cl  n  between 
9483  and  2100  a.  have  been  derived  and  used  to 
extend  the  analysis  of  the  term  system  of  Cl  n.  An 
ionisation  potential  of  23-70  v.  is  derived  for  CD. 

J.  W.  S. 

Arc  spectrum  of  europium.  H.  N.  Russell 
and  A.  S.  King  (Astrophys.  J.,  1939,  90,  155 — 203; 
cf.  A.,  1939, 1,  502).— The  lowest  level  is/7,s28&0,  the 
no.  of  classified  lines  is  1156,  and  the  ionisation 
potential  is  5*64^0-01  v.  Tables  showing  the  terms 
and  unclassified  levels,  the  electron  configurations,  the 
series  relations,  multiplet  intensities,  and  a  complete 
list  of  classified  lines  are  given.  L.  S.  T. 

Influence  of  temperature  on  the  pressure 
broadening  of  spectral  lines.  H.  Horodniczy 
and  A.  Jablonski  (Nature,  1939,  144,  594;  cf.  A., 
1939,  I,  112). — A  rise  in  temp,  increases  slightly  the 
width  and  decreases  the  asymmetry  of  the  Hg  line 
2537  A.  broadened  by  A.  The  effect  is  <  that  pre¬ 
dicted  by  the  theories  of  Lorentz  and  of  Weisskopf. 

L.  S.  T. 

Interpretation  of  the  red  shifts  of  the  light 
from  extra-galactic  nebulae.  M.  E.  J.  Gheury 
be  Bray  (Nature,  1939,  144,  285). — The  calc, 
velocities  of  recession  of  these  nebulae  are  so  largo 
that  their  reality  is  doubted.  An  alternative  ex¬ 
planation  of  the  red  shift,  based  on  the  fact  that  vals. 
of  c  determined  since  1900  show  a  steady  decrease 
with  time,  is  proposed.  L.  S.  T. 

Nature  of  the  nebular  red  shift.  E.  Schro- 
dinger  (Nature,  1939,  144,  593).  L.  S.  T. 

Forbidden  3P0 — 1Z>2  line  of  O  in  in  the  nebular 
spectrum  of  Nova  Herculis  1934.  J.  Dufay  and 
M.  Bloch  (Nature,  1939,  144,  593 — 594).— The  faint 
radiation  observed  at  4932*2+06  a.  in  the  spectrum 
of  this  nova  is  attributed  to  the  above  transition. 

L.  S.  T. 

X-Ray  K  absorption  edges  of  the  elements 
Fe  (26)  to  Ge  (32).  W.  W.  Beeman  and  H.  Fried¬ 
man  (Physical  Rev.,  1939,  [ii],  56,  392 — 405). — In 
view  of  unsatisfactory  available  data  on  absorption 
limits,  structures  of  the  edges  were  measured  with  a 
double -crystal  spectrometer.  Results  are  plotted  and 
new  max.  and  min.  in  the  regions  of  secondary  struc¬ 
ture  are  resolved ;  intensity  measurements  show 
marked  disagreement  with  those  obtained  photo¬ 
graphically.  Widths  of  energy  levels  and  of  K  states, 
and  XX  of  absorption  limits,  are  determined.  The 


shapes  of  emission  lines  and  absorption  edges  are 
explained  on  the  basis  of  distributions  of  states  in  the 
electronic  energy  bands  of  the  metals ;  quant,  agree¬ 
ment  in  the  case  of  Cu  is  obtained.  N.  M.  B. 

Intensities  of  the  K-series  of  X-ray  lines  of 
tungsten  and  platinum.  W.  H.  Kliever  (Physical 
Rev.,  1939,  [ii],  56,  387 — 391). — Measurements  are 
reported  for  the  relative  intensities  of  Ka.  and  K$ 
lines  of  74W  and  78Pt  made  with  a  double -crystal 
spectrometer,  high-pressure  A  ionisation  chamber, 
and  amplifier  by  measuring  the  areas  under  the  curves 
of  the  lines  plotted  against  Bragg  angle.  Results  are 
discussed  in  relation  to  calc.  data.  N.  M.  B. 

Element  93  in  the  natural  state.  H.  Hulubei 
and  (Mlle.)  Y.  Cauchois  (Compt.  rend.,  1939,  209, 
476 — 479 ;  cf.  A.,  1938, 1, 488). — The  natural  existence 
of  element  93  is  confirmed  by  a  detailed  examination 
of  the  L  X-ray  spectrum  of  material  isolated  from  a 
no.  of  minerals.  The  final  enrichment  is  effected  by 
co-pptn.  with  PtS2  and  progressive  elimination  of  the 
Pt.  The  best  results  were  obtained  with  a  tantalite 
from  the  Haute-Vienne,  columbo-tantalites,  Pt  metals, 
and  certain  Madagascar  betafites.  The  preps,  emit 
short-range  a-rays.  The  existence  of  Ma  (43)  is 
unconfirmed.  A.  J.  E.  W. 

Weak  lines  in  the  molybdenum  L  spectrum. 
W.  Veith  and  P.  Kirkpatrick  (Physical  Rev.,  1939, 
[ii],  56,  705). — Using  improved  apparatus,  attempts 
to  detect  non-diagram  lines  in  the  L  group  of  Mo, 
analogous  to  those  of  Ag  found  by  Burbank  (cf.  A., 
1939,  I,  502),  were  unsuccessful.  N.  M.  B. 

Zeeman  effect  in  the  hyperfine  structure  of 
I  II.  A.  S.  Fry  and  R.  A.  Fisher  (Physical  Rev., 
1939,  [ii],  56,  669 — 674). — Observations  of  the  Zeeman 
effect  in  the  hyperfine  structure  of  I  ii  lines  for  fields 
of  4000 — 16,000  gauss  confirm  the  val.  5/2  for  the  spin 
of  the  I  nucleus.  The  patterns  observed  in  inter¬ 
mediate  fields  are  interpreted  on  the  Goudsmit-Bacher 
theory.  Evidence  of  a  nuclear  quadrupole  interaction 
is  detected  in  some  Zeeman  patterns.  N.  M.  B. 

Periodic  deviation  from  the  Schottky  line.  I. 
R.  L.  E.  Seifert  and  T.  E.  Phipps.  II.  D.  Turn- 
bull  and  T.  E.  ,  Phipps,  (a)  H.  M.  Mott-Smith 
(Physical  Rev.,  1939,  [ii],  56,  652—663,  663—667, 
668 — 669). — I.  Data  are  reported  and  plotted  for  a 
periodic  deviation  observed  for  W  and  Ta,  increasing 
above  experimental  error  for  fields  >4  x  104  v.  per 
cm.  The  magnitude  of  the  deviations  decreases  with 
increasing  temp. 

II.  The  deviation  reported  above,  studied  in  greater 
detail  for  W  up  to  fields  of  6*5  x  105  v.  per  cm., 
continued  with  increasing  period  and  amplitude  up 
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to  the  highest  fields.  The  characteristic  Schottky 
distance  from  the  surface  is  calc,  for  all  vals.  of  the 
field  at  which  max.  and  min.  vals.  of  the  deviation 
occur. 

(a)  An  explanation  based  on  partial  reflexion  of  the 
emitted  electrons  at  the  potential  barrier  formed  by 
the  combination  of  the  Schottky  image  force  with  the 
external  field  is  briefly  developed.  N.  M.  B. 

Energy  distribution  of  secondary  electrons  at 
low  temperatures.  A.  Bojinesco  (Compt.  rend., 
1939,  209,  512 — 513). — The  secondary  emission  of  A1 
bombarded  with  300  e.v.  electrons  at  90*5°  and  293° 
K.  consists  of  elastically  reflected  electrons,  diffused 
electrons  (energies  45 — 280  e.v.),  and  true  secondary 
electrons  with  energies  <45  e.v.  These  last  are 
partly  of  thermal  origin,  but  their  persistence  at  90-5° 
K.  indicates  a  new  emission  mechanism  in  which  the 
secondary  electrons  are  emitted  from  A1  atoms,  and 
their  velocity  depends  on  the  depth  of  penetration  of 
the  primary  electrons.  The  data  for  the  higher 
energies  indicate  a  minor  modification  of  -  cryst. 
structure  in  A1  at  low  temp.  A.  J.  E.  W.  .• 

Secondary  emission.  D.  E.  Wooldridge  (Phys¬ 
ical  Rev.,  1939,  [ii],  56,  562 — 578). — Mathematical. 
A  quantum-mechanical  treatment  of  the  production  of 
secondary  emission  by  the  interaction  of  bombarding 
electrons  with  the  valency  electrons  of  a  metal  target 
leads  to  yield-bombarding  energy  curves  in  approx, 
agreement  with  experiment.  A  semi-quant,  deriv¬ 
ation  of  the  primary  voltage  for  max.  yield,  the  effect 
of  work  function  on  the  emission,  and  the  energy  range 
of  the  secondary  particles  is  obtained  in  terms  of  the 
properties  of  the  target  material.  N.  M.  B. 

Multiple  scattering  of  fast  electrons.  N.  L. 
Oleson,  K.  T.  Chao,  J.  Halpern,  and  H.  R.  Crane 
(Physical Rev.,  1939,  [ii],  56,  482). — Approx,  identical 
scattering  curves  are  obtained  from  cloud-chamber 
measurements  of  the  scattering  (observed  deflexions 
being  mainly  due  to  multiple  scattering)  of  2 — 8- 
Me.v.  electrons  in  Pb  and  C  sheets  of  such  thickness 
that  NtZ2' w&s  the  same  for  both  (N  =  no.  of  nuclei 
per  c.c. ;  t  =  thickness  of  sheet;  Z  =  at.  no.). 
Results  confirm  the  dependence  of  scattering  on 
Z 2  for  Z  =  6 — 82.  Experimental  vals.  of  HpQ  (0  = 
scattering  angle)  are  only  58%  of  theoretical  vals. 
(cf.  Fowler,  A.,  1938, 1,  546 ;  1939, 1,  2).  N.  M.  B. 

Elastic  electron  scattering  in  gases.  J.  H. 
McMillen  (Rev.  Mod.  Physics,  1939, 11,  84 — 110). — 
A  review  of  the  experimental  and  theoretical  results 
which  have  been  obtained  for  25  different  gases  since 
1927.  A.  E.  M. 

•  Reflexion  of  electrons  by  metals.  L.  A. 
MacColl  (Physical  Rev.,  1939,  [ii],  56,  699—702).— 
Mathematical.  The  specular  reflexion  of  electrons  by 
metallic  surfaces  is  considered.  The  reflexion  coeff. 
R  is  calc,  for  a  practical  range  of  vals,  of  the  potential 
energy  of  an  electron,  and  for  the  range  of  vals.  of 
energy  of  the  electrons  in  which  R  is  appreciable. 

N.  M.  B. 

Extremely  bright  spots  on  a  Coolidge  tube 
target,  (a)  I.  Koga  and  M.  Tatibana.  :  (b)  J. 
Forman  (Nature,  1939,  144,  511). — (a)  Brilliant 
spots  and  scratch  markings  observed  on  the  Mo 


target  of  a  Coolidge  tube  emitting  A-rays  may  be  due 
to  electronic  bombardment  of  minute  protrusions  on 
the  target  surface. 

(b)  Similar  effects  have  been  noted  when  using 
multi-segment  magnetrons,  and  in  a  Farnsworth  cold- 
cathode  multiplier.  L.  S.  T. 

Formation  of  ions  in  the  cyclotron.  R.  R. 
Wilson  (Physical  Rev.,  1939,  [ii],  56,  459—163).— 
Initial  ionisation  in  a  cyclotron,  produced  by  the  use 
of  a  filament,  is  plotted  as  a  function  of  pressure, 
electron  emission,  and  dee  voltage.  The  ionisation 
is  too  great- to  be  simply  explained  by  an  .  electron 
passing  between  dees  only  once,  and  an  experimentally 
supported  theory  is  proposed  whereby  some  of  the 
electrons  are  caught  by  the  changing  electric  field 
between  the  dees  and  oscillate  many  times  during  a 
cycle  of  the  dee  voltage.  N.  M.  B. 

■  i  r 

Helium  and  hydrogen  of  mass  3.  L.  W. 
Alvarez  and  R.  Cornog  (Physical  Rev.,  1939,  [ii], 
56,  613;  cf.  A.,  1939,  I,  545).— The  isotopic  ratio 
3He/4He  of  spectroscopically  pure  (atm.)  He  is  ><12 
times  that  for  tank  (gas- well)  He.  When  a  cyclotron 
chamber  is  filled  with  atm.  He,  the  3He  beam  has 
sufficient  intensity  to  induce  a  2‘5-min.  activity  in 
Si,  probably  30P  formed  in  the  reaction  fJSi  +  pie 
->  i2P  +  IH  ;  jpjP  j$Si  ±  e+.  In  a  search  for  the 
radioactivity  of*  3H,  D2  gas  was  bombarded  with 
deiiterons  and  passed  into  an  ionisation  chamber 
connected  to  an  amplifier.  The  gas  showed  an 
activity  of  long  half- life  and  was  shown,  by 
diffusion  through  hot  Pd,  to  have  the  properties  of 
hydrogen.  N.  M.  B. 

Nuclear  magnetic  moments  of  the  isotopes  of 
rubidium  and  chlorine.  P.  Kusch  and  S.‘  Mill- 
man  (Physical  Rev.,  1939,  [ii],  56,  527—530). — The 
nuclear  gyromagnetic  ratios  of  87Rb,  85Rb,  37C1, 
and  35C1,  measured  by  the  mol.  beam  magnetic  re¬ 
sonance  method,  are  1*820  ±0006,  0*536  ±0002, 
0-454 ±0*002,  and  0*546  ±0*002,  respectively.  These 
vals.,  with  the  known  nuclear  spins,  give  magnetic 
moments  87Rb  2*741  ±0*009,  and  85Rb  1*345±0*005, 
compared  with  2*67  and  1*32  calc,  from  the  hyper- 
fine  structure  of  the  ground  state.  The  moment 
ratio  2*038  compares  with  2*026  from  at.  beam 
measurements  (cf.  A.,  1936,  1168),  indicating  that 
any  contribution  to  hyperfine  structure  by  a  form  of 
interaction,  not  electromagnetic  in  character,  between 
electrons  and  nucleus  is  very  small.  The  nuclear 
moment  of  35C1  is  1*365  ±0*005,  assuming  a  band 
spectra  spin  of  5/2  for  the  nucleus.  No  information 
on  the  spin  of  37C1  is  available.  N.  M.  B. 

Radioactive  isomer  of  87Sr.  L.  A.  Du  Bridge 
and  J.  Marshall  (Physical  Rev.,  1939,  [ii],  56,  706 — 
707). — Evidence  is  given  that  ,  the  3 -hr.  activity 
produced  by  Sr  ±  d  and  Sr  +  ? i  (slow),  attributed  to 
89Sr  by  Stewart  et  al.  (cf.  A.,  1938,  I,  8),  is  due  to  an 
excited  state  of  stable  87Sr ;  it  is  found  to  be  produced 
strongly  by  Rb  ±  p  at  6  Me.v.,  and  there  is  also  a 
strong  period  of  ~60  days,  probably  due  to  85Sr. 
The  electron  spectrum  in  each  case  consists  only  of 
a  strong  line  at  360  ke.v.,  and  this  is  also  shown  by  an 
85±5-hr.  Y  activity  produced  by  Sr  ±  p  or  Sr  ±  c£. 
Sr  extracted  from  an  aged  sample  of  this  activity  shows 
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a;  2*7-hr.  period.  It  is  concluded  that  the  85-  and 
2‘7-hr.  periods  are  due  to  isobars  of  mass  87.  87 Y 

decays  by  K  electron  capture  to  87*Sr,  which  goes  to 
the  ground  state  87Sr  with  the  2*7-hr.  period  and  the 
emission  of  a  partly  converted  370-ke.v,  y- ray. 
The  same  87*Sr  is  also  produced  directly  by  87Rb 
(p,  n )  and  86Sr  (7i,  y).  N.  M.  R. 

At.  wt.  of  the  chlorine  isotopes  35C1  and  37C1 
isolated  by  Clusius  and  Dickel.  0.  Honigschmid 
and  E.  Hirschbold-Wittner  (Z.  anorg.  Chem., 
1939,  242,  222 — 224). — At.  wt.  determinations  of  the 
Cl  in  two  fractions  of  HC1  separated  by  the  method 
of  Clusius  and  Dickel  (A.,  1939,  I,  442)  gave  vals.  of 
36-956  and  34-979  for  the  heavy  and  light  fractions, 
respectively.  This  shows  that  an  almost  100% 
separation  of  the  Cl  isotopes  was  achieved. 

0.  J.W. 

Micro-calorimetric  measurement  of  the  mean 
energy  of  disintegration  of  radium-jE.  M.  Lecoin 
and  I.  Zlotowski  (Nature,  1939,  144,  440 — 441). — 
The  method  described  gives  a  val.  of  320  ±5  ke.v. 
for  the  mean  energy  of  this  disintegration.  The  most 
probable  val.  is  near  the  lower  limit.  L.  S.  T. 

Study  of  the  radiation  intensity  in  the  neigh¬ 
bourhood  of  radioactive  preparations  with  thin- 
walled  ionisation  chambers.  H.  Smereker 
(Strahlenther.,  1937,  58,  267 — 285;  Chem.  Zentr., 
1937,  i,  3001). — The  effects  of  the  form  of  the  Ra 
prep.,  filters,  the  distance  from  the  source,  and  other 
factors  are  studied.  A.  J.  E.  W. 

P  Spectrum  of  actinium-K,  (Mlle.)  M.  Perey 
and  M.  Lecoin  (Nature,  1939,  144,  326;  cf.  A., 
1939,  I,  170). — Characteristics  of  the  spectrum  are 
tabulated  and  recorded  graphically,  and  compared 
with  those  of  Ac -B  and  Ac -C'\  Ac -K  may  emit  an 
intense  y- radiation  of  >3  Me.v.  The  upper  limit  of 
the  spectrum  lies  at  1*2  Me.v.  L.  S.  T. 

Stability  of  the  isobars  Cd-In,  In-Sn,  Sb-Te, 
Re-Os.  P.  Scherrer  and  E.  Zingg  (Helv.  Phys. 
Acta,  1939,  12,  283— 285).— The  pairs  ^Cd-^In, 
^aln-^oSn,  ^Sb-^Te,  ^Re-^Os  show  neither 
positron-  nor  electron-activity,  nor  internal  electronic 
transitions  giving  rise  to  K-  or  L-radiation  corre¬ 
sponding  with  a  half- val.  period  of  <1012  years. 
This  stability  is  explained  by  Dempster’s  empirical 
packing  curve.  L.  J.  J. 

Scattering  of  D-D  neutrons.  W.  D.  Allen  and 
C.  Hurst  (Nature,  1939,  144,  509 — 510).— Using 
P  as  a  fast  neutron  detector,  the  vals.  obtained  for  the 
scattering  cross-sections,  a,  of  various  elements  for 
D-D  neutrons  are  ~  one  half  the  vals.  obtained  by 
previous  observers.  The  periodic  variation  of  a 
with  Z,  shown  graphically  as  far  as  Z  =  53,  supports 
the  results  of  Kikuchi  and  Aoki  (A.,  1939,  I,  171). 

L.  S.  T. 

Collimation  of  fast  neutrons.  R.  F.  Bacher 
and  D.  C.  Swanson  (Physical  Rev.,  1939,  [ii],  56, 
483 — 484). — Photographs  are  given  of  the  tracks  of 
the  recoils  in  CH4  produced  by  a  collimated  beam  of 
neutrons  from  Li  and  from  Be  targets.  The  neutrons 
were  collimated  by  a  tunnel  through  a  wall  of  H20 
75  cm.  thick.  N.  M.  B. 


p-Decay  and  spin  of  light  nuclei.  B.  O.  Gron- 
blom  (Physical  Rev.,  1939,  [ii],  56,  508—511).— 
Mathematical.  The  (3-decay  of  the  nuclei  6He,  7Be, 
13N,  150,  and  17F  is  investigated  on  the  basis  of  the 
Gamow-Teller  modification  of  the  Fermi  theory  (cf. 
A.,  1936,  1045).  The  val.  obtained  for  the  decay 
time  const,  is  ~3  X  103  sec.  compared  with  the  upper 
limit  11  X  103  sec.  calc,  by  Bethe  (cf.  A.,  1938,  I, 
550).  N.  M.  B. 

(3-Radiation  of  7GAs.  G.  L.  Weil  and  W.  H. 
Barkas  (Physical  Rev.,  1939,  [ii],  56,  485 — 486; 
cf.  Brown,  A.,  1936,  1441). — Using  a  H2-filled  ex¬ 
pansion  chamber  in  magnetic  fields  of  800  and  342 
oersteds,  the  momentum  distribution  of  electrons 
from  76As  was  measured.  The  observed  upper  limit 
was  at  2*71  ±0*14  Me.v.,  and  the  average  energy  of  the 
p-particles  was  0*93  Me.v.  The  decomp,  of  the 
experimental  curve  into  components  and  comparison 
with  theory  are  discussed.  The  half-life  of  chemically 
separated  76As  is  26-75 ±0*15  hr.  N.  M.  B. 

Coincidences  between  p-  and  y- rays  in  man¬ 
ganese.  L.  M.  Langer,  A.  C.  G.  Mitchell,  and 
P.  W.  McDaniel  (Physical  Rev.,  1939,  [ii],  56, 
422 — 425;  cf.  A.,  1937,  I,  489). — Coincidences  were 
recorded  between  p-  and  y-radiations  from  56Mn 
(148  min.)  formed  by  slow  neutron  capture.  By 
interposing  various  thicknesses  of  A1  between  the 
source  and  the  p-ray  counter,  the  ratio  of  $-y  coinci¬ 
dences  to  single  p  counts  was  observed  as  a  function  of 
p-ray  energy.  Results  indicate  that  56Fe  is  formed  in 
two  excited  states  from  the  disintegration  of  5GMn, 
and  that  one  y- ray  per  disintegration  is  associated 
with  the  high-energy  group  and  '—2  y-rays  per 
disintegration  with  the  low-energy  group. 

N.  M.  B. 

Induced  radioactivity  in  (A)  europium.  K. 
Fajans  and  D.  W.  Stewart,  (b)  Strontium  and 
yttrium  ;  nuclear  isomers  in  strontium.  D.  W. 
Stewart  (Physical  Rev.,  1939,  [ii],  56,  625—628, 
629—632). — (a)  Eu203  bombarded  for  long  periods 
with  slow  neutrons  from  a  cyclotron  and  with  7- 
Me.v.  deuterons  for  shorter  periods  gives,  in  the  first 
case,  two  periods  of  induced  radioactivity.  The 
first,  with  a. half-life  of  9*4±0*2  hr.,  is  assigned  to 
152Eu  (cf.  Pool,  A.,  1938,  I,  291),  which  decays  prob¬ 
ably  by  emission  of  negative  electrons  and  by  the 
capture  of  K  electrons;  the  upper  limit  of  the  p- 
spectrum  is  1*83  Me.v.  The  second  period,  assigned 
to  154Eu,  and  produced  only  after  long  exposure, 
showed  no  appreciable  decay  in  6  months ;  the  upper 
limit  of  the  p-spectrum  is  1-0  ±0*1  Me.v.  The  9-hr. 
period  was  produced  also  by  deuteron  bombard¬ 
ments  together  with  new  12  ±4-  and  105±5-min. 
periods  which  could  not  be  separated  chemically  from 
the  9-hr.  period  and  are  probably  due  to  isomeric 
forms  of  1G2Eu  and  154Eu. 

(b)  An  extension  of  previous  work  (cf.  A.,  1938,  I, 
8)  with  stronger  activation  by  deuterons  and  neutrons 
gave  periods  of  2*0 ±0*2,  14^2,  and  82  ±4  hr.  in  Y 
separated  from  Sr  bombarded  with  7-Me.v.  deuterons. 
The  first  is  assigned  to  88 Y  and  the  others  either  to 
85 Y  and  87Y  or  to  isomeric  forms  of  these.  Sr  bom¬ 
barded  with  deuterons  and  neutrons  gave  periods  of 
3*0  ±0*1  hr.  and  55  ±5  days,  assigned  to  the  decay  of 
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isomeric  forms  of  89Sr.  The  max.  energies  of  the  p- 
ray  spectra  were  0*60  and  1-50  Me.v.,  respectively. 
The  y-radiation  accompanying  the  3-hr.  period  had 
components  of  0-55  and  1*10  Me.v.  A  tentative 
energy  level  diagram  suggests  that  the  metastable 
state  of  89Sr  decays  first  by  (3-emission  and  then  by 
emission  of  either  one  or  two  y-rays.  The  ground 
state  of  89Sr  decays  directly  to  the  ground  state  of 
89 Y  without  y-ray  emission.  N.  M.  B. 

Induced  radioactivity  produced  by  bombard¬ 
ing  aluminium  with  protons.  G.  Kuerti  and 
S.  N.  Van  Voorhis  (Physical  Rev.,  1939,  [ii],  56, 
614 — 615). — All  attempts  to  produce  27Si  (6-5  min.) 
by  proton  bombardment  of  A1  were  unsuccessful 
(ef.  Henderson,  A.,  1939, 1,  505).  An  activity  of  3*7 
sec.  half-life  was,  however,  produced,  and  assuming  a 
(p}  n)  reaction,  evidence  indicates  that  it  is  due  to 
27Si  produced  in  its  ground  state  at  the  observed 
threshold  6-1  Me.v.  The  calc,  mass  is  26-9956 
(27A1  =  26-9989)  compared  with  the  val.  26-9944 
predicted  by  Barkas  (cf.  A.,  1939,  I,  297). 

N.  M.  B. 

Short-lived  radioactivities  induced  in  fluorine, 
sodium,  and  magnesium  by  high-energy  pro¬ 
tons.  M.  G.  White,  L.  A.  Delsasso,  J.  G.  Fox, 
and  E.  C.  Cretxtz  (Physical  Rev.,  1939,  [ii],  56,  512 — 
51S;  cf.  A.,  1939,  I,  397). — Bombardment,  with 
6-Me.v.  protons,  of  F  (as  PbF2),  Na  (as  NaCl),  and  Mg 
(metal)  gave  rise,  respectively,  to  short-lived  positron 
emitters  19Ne  (20-3±0-5  sec.),  23Mg  (ll-6±0-5  sec.), 
and  25*26A1  (7*0±0-5  sec.).  Decay  curves,  positron 
spectra,  and  threshold  data  are  given,  and  results  are 
in  good  agreement  with  theory.  It  is  concluded  that 
for  isobars  of  the  type  (n~p)  =  ±1  the  difference  in 
binding  energy  is  due  solely  to  the  effect  of  Coulomb 
forces  up  to  at  least  mass  no.  25.  The  half-lives 
depend  on  the  inverse  fifth  power  of  the  upper  limit 
of  the  positron  spectra,  in  agreement  with  theorv. 

N.  M.  B. 

Proton  activation  of  indium  and  cadmium. 
S.  W.  Barnes  (Physical  Rev.,  1939,  [ii],  56,  414 — 
421 ;  cf.  A.,  1939,  I,  173). — New  isotopes  110In 
(66±5  min.),  113*In  (105±10  min.),  and  113Sn  (105 
±15  days)  are  reported.  In  activated  by  7*2-Me.v. 
protons  gives  rise  to  u5*In  and  113Sn;  the  latter 
decays  by  X-electron  capture  emitting  In  K  X-rays. 
113*In  was  chemically  separated  from  aged  ll3Sn  and 
was  also  formed  by  proton  bombardment  of  Cd; 
it  decays  to  113In  with  emission  of  a  0-39-Me.v.  y-ray. 
In  addition,  bombarded  Cd  shows  the  expected  mIn 
20  min.  (±),  U4In  4S  days  (  — ),  and  11GIn  54  min. 
( — ).  The  provisionally  assigned  110In  (66 ±5  min.) 
emits  positrons  of  max.  energy  1-6  ±0*3  Me.v. 
Activities  of  72  sec.  (  — )  and  2-7 ±0-2  days  (  — ),  the 
latter  accompanied  by  170-  and  250-ke.v.  y-rays,  are 
ascribed  to  isomeric  states  of  112In.  N.  M.  B. 

Deuteron  bombardment  of  silver,  (a)  R.  S. 
Krishnan  and  D.  H.  T.  Gant.*  (b)  N.  Feather 
(Nature,  1939,  144,  547). — (a)  Ag  bombarded  by 
9-Me.v.  deuterons  from  a  cyclotron  shows  a  negative 
electron  activity  of  2-4  min.  due  to  108Ag  formed  by 
-the  reaction  107Ag  (d,  p)  108Ag.  Chemical  separation 
of  the  irradiated  Ag  into  Ag  and  Cd  fractions  has  been 
effected.  The  latter  contains  a  6-8-hr.  body  emitting 


soft  negative  electrons,  X-rays,  and  a  very  weak  y- 
radiation.  The  reaction  is  107Ag  ( d ,  n)  108*Cd,  or 
109 Ag  ( dy  n)  110*Cd.  The  Ag  fraction  contains  a  26- 
min.  body  emitting  positrons,  and  also  gives  a  negative 
electron  activity  with  a  half-life  of  several  weeks. 

(b)  The  method  of  crit.  absorption  applied  to  the 
radiations  from  Ag,  bombarded  as  described  above, 
supports  some  of  the  above  conclusions.  L.  S.  T. 

Nuclear  transformations  of  nitrogen  with  fast 
neutrons.  E.  Baldinger  and  P.  Huber  (Helv. 
Phys.  Acta,  1939,  12,  330 — 348). — See  A.,  1939,  I, 
443.  For  angles  of  observation  0°  and  90°  the 
difference  between  neutron  energies  observed  is 
0-39  Me.v.  L.  J.  J. 

Disintegration  of  14N  and  15N  produced  by 
deuteron  bombardment.  M.  G.  Holloway  and 
B.  L.  Moore  (Physical  Rev.,  1939,  [ii],  56,  705 — 
706). — A  4  : 1  mixture  of  14N2  and  15N2  was  bombarded 
with  1-07-Me.v.  deuterons  from  a  cyclotron  and  the 
ranges  of  protons  and  a-particles  emitted  at  90° 
to  the  deuteron  beam  were  measured.  A  new  group 
of  protons  of  66-1  cm.  range,  attributed  to  the  14N 
(d>  p)  15N  reaction,  was  observed.  A  new  group  of 
a-particles  of  range  5*09  cm.  is  attributed  to  the 
15N  (dy  a)  13C  reaction;  the  Q  val.  is  7-40  compared 
with  7-55  Me.v.  calc,  from  mass  vals.  N.  M.  B. 

Fission  of  thorium  by  neutrons.  Y.  Nishina, 
T.  Yasaki,  H.  Ezoe,  K.  Kimura,  and  M.  Ikawa 
(Nature,  1939,  144,  547 — 548). — Th(N03)4  bom¬ 
barded  with  fast  neutrons  from  Li  ±  3-Me.v.  deuter¬ 
ons  from  a  cyclotron  gives  active  Bi,  Hg,  Sb,  Sn,  Ag, 
and  other  elements  as  yet  unidentified.  Active  Pb 
and  As  were  absent.  Similar  bombardment  of  U 
gave  radioactive  ppts.  of  Bi,  Her,  Ag,  Sb  ±  Sn,  and 
Cu  ±  Cd  fraction.  L.  S.  T. 

Energies  released  in  the  reactions  7Li  (pr  a)  4He 
and  cLi  (d,  a)  4He,  and  the  masses  of  the  light 
atoms.  N.  M.  Smith,  jun.  (Physical  Rev.,  1939, 
[ii],  56,  548 — 555). — Using  improved  technique,  the 
energies  of  the  a-particles  arising  from  the  reactions 
were  measured  by  stopping  the  particles  in  a 
calibrated,  variable-pressure,  air-filled  absorption  cell. 
The  vals.  found  were  17-28±0-03  and  22-20±0-04 
Me.v.,  respectively.  These  vals.,  with  the  energies  of 
the  Be-proton  disintegrations  (cf.  Allison,  A.,  1938, 
I,  489),  lead  to  the  following  at.  masses :  6Li 
6-01682±0*00011, 7Li  7-01784±0-00009, 8Be8-00766± 
0-00015,  9Be  9-01486±0*00013.  N.  M.  B. 

Particular  mode  of  fission  of  the  uranium 
nucleus.  V.  G.  Chlopin,  M.  A.  Passvik-Chlopin, 
and  N.  F.  Volkov  (Nature,  1939,  144,  595 — 596). — 
Experiments  showing  that  two  new  fission  processes 
exist  in  the  bombardment  of  U  by  slow  neutrons,  and 
that  radioactive  isotopes  of  Kr  and  Xe  are  inter¬ 
mediate  products  of  the  fission,  are  described. 

L.  S.  T. 

Rupture  of  the  uranium  nucleus  into  very 
light  atoms.  J.  Thibaud  and  A.  Moussa  (J.  Phys. 
Radium,  1939,  [vii],  10,  388 — 390). — An  extension  of 
work  already  noted  (A.,  1939, 1,  234).  The  formation 
of  a  halogen  element  different  from  I  is  indicated  in 
the  products  from  the  disruption  of  U  by  neutrons. 

W.  R.  A. 
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Emission  of  neutrons  by  uranium.  W.  H. 
Zinn  and  L.  Szilard  (Physical  Rev.,  1939,  [ii],  56, 
619—624;  cf.  A.,  1939,  I,  294). — East  neutrons 
emitted  from  U  by  thermal  neutrons,  using  a  Ra-Be 
photo-neutron  source,  were  investigated.  The  upper 
limit  of  the  spectrum  of  the  U  fission  neutrons  is 
3*5  Me.v.  The  no.  of  neutrons  emitted  is  estimated  by 
analysing  the  pulse  distribution  of  H  atoms  projected 
by  U  neutrons  in  an  ionisation  chamber  filled  with 
H2  and  A,  and  this  no.  is  related  to  the  no.  of  fissions, 
comparably  observed,  in  an  ionisation  chamber  lined 
with  U308  film.  Hence  the  no.  of  neutrons  emitted 
per  fission  is  2-3.  This  val.,  with  fission  cross-section 
2  x  10~24  sq.  cm.  (cf.  Anderson,  ibid. ,  235),  and  cross- 
section  for  radiative  capture  1-3  or  1-2  X  10~24  sq. 
cm.  {ibid.,  398),  leads  to  1-4  for  the  no.  of  neutrons 
emitted  by  U  per  thermal  neutron  absorbed,  compared 
with  1-5  obtained  by  another  method  {ibid.,  504). 

N.  M.  B. 

Heat  of  fission  of  uranium.  M.  C.  Henderson 
(Physical  Rev.,  1939,  [ii],  56,  703). — The  heat  pro¬ 
duced  in  13  g.  of  U  bombarded  with  slow  neutrons 
from  a  cyclotron  was  measured  by  a  resistance 
thermometer,  and  the  no.  of  fissions  in  0  07  mg.  of 
U  was  measured  with  a  pulse  amplifier.  The  calc, 
energy  liberated  per  fission  is  175±10%  Me.v. 

N.  M.  B. 

Angular  distribution  of  cosmic-ray  particles 
scattered  in  1  cm.  of  platinum.  J.  A.  Vargus, 
jun.  (Physical  Rev.,  1939,  [ii],  56,  4S0— 481).— Calc, 
data  are  plotted  and  compared  with  vals.  obtained 
from  measurements  of  cloud-chamber  photographs. 

N.M.  B. 

Upward  radiation  produced  by  cosmic  rays 
at  high  altitudes.  S.  A.  Korff  and  E.  T.  Clarke 
(Physical  Rev.,  1939,  [ii],  56,  704). — Experiments  are 
described  in  which  a  Geiger  counter  at  heights  up  to 
80,000  ft.  vras  caused  to  occupy  four  positions  relative 
to  Pb  blocks  in  order  to  investigate  the  effect  of  Pb 
on  cosmic  radiation  at  high  altitudes.  Results  are 
analysed  and  indicate  that  ionising  radiation  is  ejected 
upwards  from  the  Pb  by  downward  rays ;  this  effect 
is  probably  due  to  reflexion  of  electrons,  to  nuclear 
disintegrations,  and  to  wide-angle  showers  in  the  Pb. 
A  large  effect  due  to  reflexion  suggests  the  presence  of 
many  low-energy  electrons  in  the  radiation  at  high 
altitudes.  N.  M.  B. 

Seasonal  cosmic-ray  effects  at  sea  level.  R.  A. 
Millikan,  H.  V.  Neher,  and  D.  0.  Smith  (Physical 
Rev.,  1939,  [ii],  56,  487—490). — Results  obtained  by 
sending  a  self-recording  electroscope  repeatedly  on  an 
extensive  sea  voyage  are  reported.  N.  M.  B. 

New  evidence  for  a  change  with  time  of  the 
total  energy  brought  into  the  earth  by  cosmic 
rays.  R.  A.  Millikan  and  H.  V.  Neher  (Physical 
Rev.,  1939,  [ii],  56,  491—493 ;  cf.  Eorbush,  A.,  1939, 
I,  116). — Seasonal  or  atm.  temp,  effects  at  very  high 
altitudes  are  masked  by  changes  with  time  of  the  total 
energy  brought  into  the  earth  by  cosmic  rays. 

N.  M.  B. 

Penetrating  component  of  large  cosmic-ray 
showers.  P.  Auger  and  J.  Daudin  (Compt.  rend., 
1939,  209,  481—483;  cf.  A.,  1938,  I,  595;  1939,  I, 
55,  175). — Experiments  at  an  altitude  of  3500  m., 


using  a  Wilson  chamber  in  conjunction  with  coinci¬ 
dence  counters,  are  described.  The  showers  consist 
chiefly  of  electrons  of  energy  ~  1010  e.v.,  which  produce 
dense  local  showers  in  Pb  screens;  the  energy  of  the 
primary  particles  is  <1013  e.v.  The  penetrating 
component  contains  occasional  slow  protons  produced 
by  nuclear  disintegration;  these  indicate  the  presence 
of  a  component  which  interacts  strongly  with  at. 
nuclei.  The  density  of  the  penetrating  rays  (~40  per 
sq.  m.)  is  uniform  over  an  area  >20  sq.  m. 

A.  J.  E.  W. 

Intensity  of  penetrating  terrestrial  radiation 
in  Auvergne.  J.  Bricard  and  J.  Jung  (Compt. 
rend.,  1939,  209,  485 — 488). — The  intensity  of  ionis¬ 
ation  due  to  penetrating  radiation  in  the  neighbourhood 
of  various  strata  and  mineral  springs  is  studied.  Very 
high  vals.,  possibly  due  to  H20  associated  with  petrol¬ 
eum  deposits,  are  obtained  over  a  disused  boring 
in  Limagne.  A.  J.  E.  W. 

Variations  of  large  cosmic -ray  showers  as  a 
function  of  barometric  pressure,  altitude,  and 
time.  P.  Auger,  Robley,  and  Pluvinage  (Compt. 
rend.,  1939,  209,  536 — 538). — Coincidence  counter 
measurements  at  high  altitude  (Pic  du  Midi,  p  =  7*3 
m.  of  H20)  indicate  the  occurrence  of  ~180  large 
showers  per  hr.,  each  containing  ~40  trajectories  per 
sq.  m.  The  corresponding  vals.  in  Paris  (p  =  10*3  m. 
of  H20)  are  67  and  20.  A  correlation  of  double 
coincidence  counter  data  with  barometric  pressure 
gives  a  mass  coeff.  of  —0-009  sq.  cm.  per  g.,  which  is 
also  the  val.  obtained  from  the  altitude  effect.  A 
temp,  or  diurnal  variation  is  not  observed. 

A.  J.  E.  W. 

Cosmic-ray  ionisation  bursts.  H.  Carmichael 
and  C.  N.  Chou  (Nature,  1939,  144,  325 — 326). — 
Measurements  of  cosmic-ray  ionisation  bursts  at  sea- 
level  and  under  30  m.  of  London  clay  are  discussed. 
For  the  underground  bursts,  the  distribution  curve 
calc,  for  cascade  showers  produced  by  electrons 
knocked  on  by  mesons  shows  fair  agreement  with  the 
observed  curve.  The  bursts  at  sea-level  provide 
evidence  of  extensive  showers  originating  in  the  atm. 
but  not  produced  by  mesons.  L.  S.  T. 

Production  of  the  hard  component  of  cosmic 
radiation.  I.  Photon  hypothesis.  L.  W.  Nord- 
heim  and  M.  H.  Hebb.  II.  Protons  or  neutral 
particles  as  primaries.  L.  W.  Nordheim  (Phys¬ 
ical  Rev.,  1939,  [ii],  56,  494—501,  502—507).— 
Mathematical.  I.  With  the  help  of  the  known  energy 
distribution  of  the  electrons  coming  from  the  outside, 
the  energy  distribution  of  photon  lengths  in  the  higher 
atm.  is  obtained.  The  hypothesis  that  mesons  are 
created  by  photons  is  deduced  from  a  comparison  of 
the  no.  and  energy  distribution  of  mesons  with  the 
calc,  photon  lengths.  Difficulties  of  the  hypothesis 
are  examined. 

II.  The  general  requirements  for  understanding  the 
hardening  of  the  cosmic  radiation  underground,  to¬ 
gether  with  a  terrestrial  origin  of  the  hard  component, 
are  discussed.  The  inversion  of  the  meson  production 
processes,  i.e.,  absorption  of  mesons  by  production  of 
photons  or  protons  accompanied  by  multiplication  of 
the  mesons,  must  have  cross-sections  smaller  by  a 
factor  ~10  compared  with  the  production  processes. 
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To  avoid  this  difference,  the  possibility  of  neutral 
mesons  as  additional  primaries  is  discussed. 

■N.M.B. 

Time  distribution  of  cosmic-ray  bursts.  P.  S. 
Gill  (Physical  Rev.,  1939,  [ii],  56,  632— 634).— An 
analysis  of  recordings  of  cosmic-ray  hursts,  produced 
under  12  cm.  of  Pb  shielding  at  three  widely  separated 
stations,  shows  that  the  bursts  form  a  random  series 
of  events  with  possible  systematic  diurnal  variations. 

N.  M.  B. 

Transition  effect  for  large  bursts  of  cosmic- 
ray  ionisation  and  the  number  of  primary  elec¬ 
trons  of  very  high  energy.  C.  G.  Montgomery 
and  D.  D.  Montgomery  (Physical  Rev.,  1939,  [ii], 
56,  640 — 643). — Bursts  were  observed  in  the  open  and 
under  heavy  roofs,  with  and  without  a  1-cm.  Pb  plate 
over  the  ionisation  chamber.  The  increase  in  the  no. 
of  bursts  in  presence  of  Pb  under  heavy  roofs  is 
interpreted  as  an  increase  in  the  no.  of  rays  in  the 
showers  from  the  roof,  wrhile  in  the  open,  bursts  from 
the  Pb  probably  originate  largely  from  the  action  of 
high-energy  electrons  which  are  not  members  of 
cascade  showers  starting  at  the  top  of  the  atm.  The 
no.  and  energy  distribution  of  primary  cosmic-ray 
electrons  of  energies  ~2  x  1015  e.v.  are  derived. 

N.  M.  B. 

Nuclear  disintegration  induced  by  cosmic 
radiation.  I.  Zlotowski  (Physical  Rev.,  1939,  [ii], 
56,  484 — 485). — A  detailed  discussion  of  a  cloud- 
chamber  photograph  showing  a  Po  a-particle  track 
together  with  two  tracks  produced  by  cosmic  rays  in 
the  cloud  chamber  shows  that  the  longer  of  the  two 
tracks  must  be  due  to  a  6-3±0*2-Me.v.  proton  and 
the  shorter  track  either  to  a  3-7 d;0*8-Me.v.  proton  or 
to  a  2-0±0*3-Me.v.  deuteron.  Energy  considerations 
show  that  the  observed  nuclear  process  must  be 
induced  chiefly  by  the  soft  component  of  cosmic 
radiation.  N.  M.  B. 

Heavy  cosmic-ray  particles  at  Jungfraujocb 
and  sea  level.  W.  Heitler,  C.  F.  Powell,  and 
G.  E.  F.  Fertel  (Nature,  1939,  144,  283 — 284). — 

•  Absorption  experiments  in  air  and  in  Pb  at  Jung- 
fraujoch  and  at  Bristol  show  that  the  primary  radia¬ 
tion  responsible  for  the  heavy  component  of  cosmic 
rays  consists  neither  of  electrons  nor  of  mesotrons. 
The  heavy  tracks  are  produced  by  a  third  component, 
probably  neutrons  (A.,  1937,  I,  491).  L.  S.  T. 

Slow  mesons  in  the  cosmic  radiation.  C.  G. 
Montgomery,  W.  E.  Ramsey,  D.  B.  Cotoe,  and  D.  D. 
Montgomery  (Physical  Rev.,  1939,  [ii],  56,  635 — 639). 

•  — An  experiment  for  measuring  the  disintegration 

time  of  cosmic-ray  mesons  is  described.  The  no.  of 
disintegration  electrons  found  was  the  expected 
23  per  hr.  Explanations  of  the  discrepancy  are 
discussed.  N.  M.  B. 

Intensity  and  rate  of  production  of  mesotrons 
as  a  function  of  altitude.  M.  Schein,  W.  P.  Jesse, 
and  E.  0.  Wollan  (Physical  Rev.,  1939,  [ii],  56,  613— 
614).— Results  of  experiments  with  Geiger-Miiller 
counters  and  Pb  absorbers  in  free  balloons  are 
.  described.  The  mesotron  intensity  increases  by  a 
factor  of  11  between  sea  level  and  17-6  km.,  with  no 
evidence  for  a  max.  in  the  mesotron  intensity  up  to 

•  the  highest  altitude.  Data  indicate  that  mesotrons 


can-  be  created  by  photons,  and  from  the  known 
intensity  of  the  soft  component  the  calc,  cross-section 
for  the  creation  of  a  mesotron  by  a  photon  is 
1*7  X  10~27  sq.  cm.  per  proton  in  the  Pb  nucleus  (cf. 
Schein  and  Wilson,  A.,  1938,  I,  549).  N.  M.  B. 

New  representation  of  the  periodic  system. 

H.  G.  S.  Snijder  (Chem.  Weekblad,  1939,  36,  676— 

677). — The  electronic  structures  of  the  atoms  are 
shown  in  a  periodic  table  by  coloured  dots  placed  on 
orbits  around  a  central  nucleus.  S.  C. 

Atom  model  which  explains  quantum  con¬ 
ditions  and  permits  the  derivation  by  means  of 
classical  physics  of  Bohr’s  radiation  laws.  D. 
Raditlesctt  (Bull.  Soc.  Chim.  Romania,  1938,  20, 
39 — 18). — Theoretical.  F.  L.  U. 

Quantisation  under  two  centres  of  forces. 

I.  The  H2+  ion.  S.  K.  Chakravarty  (Phil.  Mag., 

1939,  [vii],  28,  423 — 434). — A  mathematical  analysis 
of  the  most  general  case  of  two  unequally  charged 
nuclei  with  one  electron  in  their  field,  so  that  the 
energies  of  homonuclear  as  well  as  heteronuclear  mols. 
in  all  their  different  states  can  be  calc.  The  results 
have  been  applied  to  the  Isa,  2sa,  and  3 dc  states  of 
H0+.  T.  H.  G. 

Relative  intensities  of  singlet-singlet  and 
singlet-triplet  transitions.  G.  W.  King  and  J.  H. 
Van  Vleck  (Physical  Rev.,  1939,  [ii],  56,  464 — 465). 
— The  intensity .  ratios  can  be  calc,  by  Houston’s 
formula  (cf.  A.,  1929,  480)  from  the  deviations  from 
the  interval  rule  and  also  from  the  distance  of  the 
singlet  level  from  the  centre  of  gravity  of  the  triplet 
levels.  The  discrepancy  of  the  two  calculations  in¬ 
dicates  that  singlet-triplet  and  triplet-triplet  radial 
function  integrals  differ  by  a  factor  ^0-75 ;  intensity 
ratios  in  good  agreement  with  observed  vals.  are 
calc.  N.  M.  B. 

Calculation  of  energies  of  two-electron  con¬ 
figurations  from  Hartree  functions.  Applic¬ 
ation  to  2 p2  terms  in  O  III.  A.  F.  Stevenson 
(Physical  Rev.,  1939,  [ii],  56,  586 — 593). — A  simpli¬ 
fication  and  improvement  of  a  generalisation  of  the 
method  of  the  self-consistent  field  previously  reported 
(cf.  A.,  1937,  I,  441)  is  given.  Application  leads  to 
an  improved  separation  ratio  for  the  O  ill  terms. 

N.  M.  B. 

Variational  atomic  wave  functions.  L.  Gold¬ 
berg  and  A,  M.  Clogston  (Physical  Rev.,  1939,  [ii], 
56,  696 — 699). — Mathematical.  The  tables  con¬ 
structed  by  Morse  et  al.  (cf.  A.,  1936, 133)  are  extended 
to  include  3 p  and  3 d  electrons.  Data  for  He,  Li,  Be, 
B,  C,  N,  0,  F,  and  Ne  are  tabulated.  N.  M.  B. 

Elastic  scattering  of  fast  electrons  by  heavy 
elements.  J.  H.  Bartlett  and  R.  E.  Watson 
(Physical  Rev.,  1939,  [ii],  56,  612— 613).— Relative 
scattering  intensities  (for  angle  of  scattering  15 — 180°) 
and  polarisation  vals.  are  calc,  for  Hg  from  Mott’s 
expression  for  the  scattering  of  a  Dirac  electron  in  a 
Coulomb  field  (cf.  A.,  1932,  441).  N.  M.  B. 

Problem  of  mass  of  an  elementary  particle. 
K.  Nikolski  (Compt.  rend.  Acad.  Sci.  U.R.S.S., 
1939,  22,  481— 485).— Mathematical.  F.  J.  G. 
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The  meson  and  cosmology.  D.  S.  Kothari 
(Nature,  1939,  144,  548). — Theoretical.  L.  S.  T. 

Connexion  between  the  life-time  of  the  meson 
and  the  p-decay  of  light  elements.  C.  Moller, 

L.  Rosenfeld,  and  S.  Rozental  (Nature,  1939,  144, 

629). — The  quant,  discrepancy  between  the  observed 
and  theoretical  ratio  of  the  life-time  of  the  free  meson 
to  that  of  a  light  p-radioactive  element  can  be  elimin¬ 
ated  by  considering  a  mixture  of  independent  meson 
fields.  L.  S.  T. 

p-Ray  selection  rules  and  the  meson  theory. 

M.  Schonberg  (Physical  Rev.,  1939,  [ii],  56,  612). — 

Mathematical.  The  significance  of  the  Permi  and 
Gamow-Teller  selection  rules  (cf.  A.,  1936,  1045)  is 
discussed  from  the  point  of  view  of  the  Yukawa  theory 
of  p-emission,  N.  M.  R. 

Coupling  conditions  in  light  nuclei  and  the 
lifetimes  of  p-radioactivities.  E.  P.  Wigner 
(Physical  Rev.,  1939,  [ii],  56,  519 — 527). — Mathe¬ 
matical.  N.  M.  B. 

Electric  quadrupole  moment  of  the  deuteron 
and  the  field  theory  of  nuclear  forces.  C.  Moller 
and  L.  Rosenfeld  (Nature,  1939,  144,  476 — 477 ; 
cf.  A.,  1939,  I,  237).  L.  S.  T. 

Electron-positron  field  theory  of  nuclear 
forces.  E.  P.  Wigner,  C.  L.  Critchfield,  and  E. 
Teller  (Physical  Rev.,  1939,  [ii],  56,  530—539;  cf. 
A.,  1938,  I,  383). — Mathematical.  A  simple  spin- 
independent  interaction  between  heavy  particles 
(neutrons  and  protons)  and  electrons  is  assumed. 
Saturation  of  resulting  forces  between  heavy  particles 
is  assured  by  choosing  a  bounded  interaction.  The 
change  in  energy  of  electrons  in  negative  levels  which 
is  caused  by  the  presence  of  a  heavy  particle  is  calc. 
General  restrictions  on  the  choice  of  interactions  are 
discussed.  N.  M.  B. 

Spin-dependence  in  the  electron-positron 
theory  of  nuclear  forces.  C.  L.  Critchfield 
(Physical  Rev.,  1939,  [ii],  56,  540 — 547). — Mathe¬ 
matical.  Previous  theory  (cf.  preceding  abstract)  is 
extended  to  account  for  spin-dependent  phenomena. 
The  anomalous  magnetic  moments  of  the  neutron 
and  proton  can  be  accounted  for  by  an  adjustment  of 
consts.  Correct  spin-dependence  in  the  interaction 
of  two  heavy  particles  can  be  obtained  only  through 
an  angular  dependence  of  forces,  an  estimate  of  which, 
in  this  theory,  is  of  correct  magnitude.  N.  M.  B. 

Binding  energies  of  3H  and  5He.  (Miss)  K. 
Way  (Physical  Rev.,  1939,  [ii],  56,  556—561).— 
Mathematical.  An  approx,  application  to  the  nuclei 
3H  and  5He  of  Wheeler’s  method  of  resonating  groups 
(cf.  A.,  1938,  I,  57)  leads  to  an  evaluation  of  the 
magnitude  of  different  contributions  to  the  total 
energy.  N.  M.  B. 

Phase  shifts  (/fx)  for  (a)  the  square  well, 
(B)  the  error  well.  A.  M.  Monroe  and  H.  M. 
Thaxton  (Physical  Rev.,  1939,  [ii],  56,  616;  cf. 
Breit  et  al.,  A.,  1939,  I,  395). — Mathematical. 

N.  M.  B. 

Sommerf eld 's  fine  structure  constant  and 
Born’s  reciprocity.  A.  Land£  (Physical  Rev., 
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1939,  [ii],  56,  482 — 483,  and  J.  Franklin  Inst.,  1939, 
228,  495 — 502).— Mathematical.  N.  M.  B. 

Structure  of  electric  particles  and  the  number 
137.  A.  Lande  (Physical  Rev.,  1939,  [ii],  56,  486).— 
Mathematical.  N.  M.  B. 

Mechanism  of  nuclear  fission.  N.  Bohr  and 
J.  A.  Wheeler  (Physical  Rev.,  1939,  [ii],  56,  426 — 
450). — The  mechanism  is  described  on  the  basis  of  the 
liquid  drop  model  of  at.  nuclei ;  conclusions  are  drawn 
regarding  the  variation  from  nucleus  to  nucleus  of  the 
crit.  energy  required  for  fission  and  the  dependence  of 
fission  cross-section  for  a  given  nucleus  on  exciting 
energy.  Theory  and  experiment  agree.  N.  M.  B. 

Interaction  between  nuclear  particles.  E.  C.  G. 
Stueckelberg  and  J.  F.  C.  Patry  (Helv.  Phys. 
Acta,  1939,  12,  300 — 303). — Theoretical.  L.  J.  J. 

Nuclear  reactions  in  stellar  evolution.  G. 
Gamow  (Nature,  1939,  144,  575—577,  620—622). 

L.  S.  T. 

Behaviour  of  matter  at  extremely  high  tem¬ 
peratures  and  pressures.  F.  Cernuschi  (Physical 
Rev.,  1939,  [ii],  56,  450— 455).— Mathematical. 

It  is  suggested  that  an  assembly  of  neutrons  can  form, 
under  specified  circumstances,  two  different  phases 
by  reason  of  the  attracting  forces  between  neutrons. 
The  hypothetical  transition  from  the  dil.  to  the  con¬ 
densed  neutron  phase  affords  a  physical  basis  for  the 
idea  that  super  novae  originate  from  the  sudden 
transition  of  an  ordinary  to  a  centrally  condensed 
star.  N.  M.  B. 

Phase  transitions  of  nuclear  matter.  I.  Gure¬ 
vich  (Nature,  1939,  144,  326 — 327). — Theoretical. 
The  properties  of  excited  nuclear  matter  may  change 
at  a  certain  temp.  This  phase  transition  may  be 
analogous  to  those  in  liquid  He  and  conductivity 
electrons  in  metals.  L.  S.  T. 

Atomic  constants.  Revaluation  and  analysis 
of  the  discrepancy.  F.  G.  Dunnington  (Rev. 
Mod.  Physics,  1939,  11,  65 — 83). — At.  consts.  and 
auxiliary  consts.  are  critically  reviewed.  The  most 
reliable  val.  for  e  (4*8025 ±4  x  10-10  e.s.u.)  appears  to 
be  obtained  with  the  Y-ray/ruled  grating  method. 
m0  =  9*1071  ±14  X  10“28  g.,  /i  =  6*6200±33  X  10“27 
erg  sec.;  A7  derived  from  these  data  is  6*025±1  x 
10*3  on  the  physical  scale.  There  are  indications  that 
the  Rydberg  and  inverse  photo-electric  equations  are 
not  quite  exact,  since  discrepancies  exist  between  vals. 
of  physical  consts.  obtained  from  them  and  vals. 
derived  independently.  A.  E.  M. 

Apparent  anomalous  isotopic  effect  in  some 
bands  associated  with  the  Swan  bands.  C.  H. 
Townes  (Nature,  1939,  144,  631). — The  weak  bands 
XX  4770,  4836,  4911,  4997,  etc.,  tentatively  identified 
as  tail-bands  of  the  Swan  system,  are  due  to  C  com¬ 
bined  with  a  very  persistent  impurity.  Measure¬ 
ments  of  the  isotopic  heads  of  these  bands  obtained 
from  12C  enriched  with  13C  revealed  an  anomalously 
large  isotopic  shift.  L.  S.  T. 

Absorption  spectrum  of  heavy  acetone  in 
solution  in  hexane.  L.  V.  Kortschagix  and  M.  A. 
Piontkovskaja  (Acta  Physicochim.  U.R.S.S.,  1939, 
10,  881 — 884). — The  ultra-violet  (^2790  a.)  ab- 
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sorption  spectrum  of  heavy  COMe2  is  the  same  as 
that  of  ordinary  COMe2,  both  in  CGH14.  0.  J.  W. 

Interferometer  wave-lengths  of  certain  lines 
in  the  secondary  spectrum  of  hydrogen.  L.  S. 
Combes,  R.  M.  Frye,  and  N.  A.  Kent  (Physical  Rev., 
1939,  [ii],  56,  678 — 679). — Data  for  24  lines  of  the  mol. 
spectrum  of  H2  in  the  region  4900 — 5900  a.,  determined 
with  an  etalon  crossed  with  a  Littrow  spectrograph, 
are  reported.  A  least-squares  method  for  calculating 
the  XX  is  described.  N.  M.  B. 

Molecular  spectra  of  the  hydrogen  isotopes. 
II.  Assumption  of  a  common  potential  function 
for  the  isotopic  states.  I.  Sandeman  (Proc.  Roy. 
Soc.  Edin.,  1939,  59, 130—140 ;  cf.  A.,  1939, 1, 400).— 
Using  the  data  of  Dieke  and  Blue  (A.,  1935,  555)  on  HD 
and  D2,  analysis  by  the  Dunham  method  (Physical 
Rev.,  1932,  41,  721)  of  the  state  of  the 

isotopes  H2,  HD,  and  D2  indicates  that  whilst  the 
lowest-quantum  term-differences  of  the  three  isotopic 
states  can  be  represented  fairly  accurately  by  applic¬ 
ation  of  the  ordinary  mass-effect  theory  of  mol. 
isotopes,  such  representation  of  the  higher-quantum 
term-differences  is  not  possible.  Thus  while  the  inter- 
nuclear  distances  in  the  three  isotopic  modifications 
cannot  differ  much,  the  potential  functions  differ 
and  show  that  the  field  of  a  deuteron  differs  ap¬ 
preciably  from  that  of  a  proton.  W.  R.  A. 

Absorption  of  solid  mixtures  of  oxygen  with 
nitrogen  and  with  argon  in  the  region  2800— 
2400  A,  A.  Prichotko  (Acta  Physicochim.  U.R.S.S., 
1939,  10,  913 — 934). — The  prep,  of  transparent 
cryst.  mixtures  of  02  and  N2  and  of  02  and  A  is 
described.  The  absorption  spectra  of  these  mixtures 
at  the  temp,  of  liquid  H2  coincide  with  the  spectrum 
of  solid  02,  and  the  general  structure  of  the  absorption 
spectrum  is  the  same  as  that  of  gaseous  02  at  high 
pressures.  In  the  crystal  a  phenomenon  exists  which 
is  analogous  to  dissociation  in  a  gas.  From  the 
spectrographic  data  the  energy  of  dissociation  of  02 
in  the  crystal  is  calc,  to  be  5-2  v.  0.  J.  W. 

Mechanism  of  nitrogen  excitation  in  the  night 
sky.  J.  Cabannes  and  R.  Aynard  (Nature,  1939, 
144,  442).  L.  S.  T. 

Transparency  of  the  atmosphere.  III.  Cal¬ 
culation  of  former  measurements.  J.  Du* 
clatjx  (J.  Phys.  Radium,  1939,  [vii],  10,  367—374; 
cf.  A.,  1937, 1,  341). — Re-examination  of  the  measure¬ 
ments  of  Muller  and  Kron,  previously  presented  as  a 
verification  of  Rayleigh’s  theory,  leads  actually  to  a 
different  absorption  law,  and  yields  no  information 
either  on  the  thickness  of  the  03  layer  or  on  the  no.  of 
mols.  per  unit  vol.  of  air  under  normal  conditions. 
The  difference  between  the  experimental  absorption 
law  and  that  of  Rayleigh  is  discussed.  W.  R.  A. 

Atmospheric  [light]  absorption.  II.  (Mme.) 
A.  Vassy  and  E.  Vassy  (J.  Phys.  Radium,  1939, 
[vii],  10,  403—412;  cf.  A.,  1939,  I,  167).— Data 
obtained  on  the  total  atm.  absorption  and  on  the 
absorption  by  the  lower  atm.  are  presented  as  curves 
which  express  the  optical  density  of  1  km.  of  air  at 
n.t.p.  as  a  function  of  X.  The  selective  absorption  of 
various  constituents  of  the  atm.  has  been  investigated, 
and  some  principal  bands  have  been  identified. 


Three  bands  previously  unknown  have  been  attri¬ 
buted  to  H20  vapour.  The  mol.  diffusion  has  been 
determined  accurately,  and  the  absorption  law  of 
Rayleigh  and  Cabannes  verified.  W.  R.  A. 

Molecular  spectrum  of  thallous  chloride.  E. 

Mjescher  (Helv.  Phys.  Acta,  1939,  12,  296—297). — 
Data  are  recorded  for  a  series  of  hands  on  the  long-X 
side  of  the  T1C1  1 — 1£+  spectrum,  of  abnormally 
great  intensity  and  with  an  abnormal  isotope  effect. 
The  bands  are  associated  with  a  common  upper 
level  and  the  levels  v"  8 — 14  of  the  ground  state. 
The  bands  show  the  isotope  effect  203T1,  205T1,  but  not 
the  Cl  isotope  doublet.  L.  J.  J. 

Biological  detectors  for  the  spectral  analysis 
of  rays  emitted  by  rock-salt  alter  irradiation 
with  X-rays.  M.  V.  Filippov  (Acta  Phvsicochim. 
U.R.S.S.,  1939, 10,  725— 728).— The  rays  (1900—2500 
a.)  emitted  from  rock-salt  crystals  after  irradiation  with 
X-rays  have  been  investigated,  using  the  biological 
method  previously  described  (A.,  1939,  I,  24).  The 
results  agree  with  those  obtained  by  Kudrjavzeva 
(A.,  1934,  1155)  with  a  photo-electric  counter. 

A.  J.  M. 

Structure  of  the  tetrachloroethylene  molecule. 
J.  Duchesne  and  M.  Parodi  (Nature,  1939,  144, 
382;  cf.  A.,  1938,  I,  494). — The  absorption  curve 
near  30  g.  for  C2C14  in  paraffin  shows  two  bands  at 
387  and  332  cm.4,  in  agreement  with  the  theoretical 
vals.  The  val.  of  the  C=C  force  const,  may  be 

8*5  x  105  dynes  per  cm.  and  the  suggested  struoture 
arising  from  resonance  between  the  CIC  linkings  is 
not  to  be  excluded.  L.  S.  T. 

Infra-red  studies  of  some  glycols  and  ethoxy- 
alcohols.  F.  T.  Wall  and  W,  F.  Claussen  (J. 
Amer.  Chem.  Soc.,  1939,  61,  2679 — 2683). — Infra-red 
absorption  spectra  near  2*8  g.  have  been  measured  for 
CC14  solutions  of  OEt-[CH2],gOH  (n  =  1 — 5),  and  the 
following  glycols :  ethylene,  propylene,  butylene, 
penta-,  hexa-,  deca-,  and  octadeca-methylcne.  Results 
for  the  glycols  are  difficult  to  interpret  but  there  is 
some  evidence  of  H-bonding.  Ethoxy-alcohols  associ¬ 
ate  bv  forming  intermol.  H-bonds;  OEt*[CH>]3*OH 
and  OEt-[CH2]4-OH  form  rings.  W.  R.  A. 

Infra-red  absorption  studies.  VIII.  Hydrazoic 
acid.  A.  M.  Buswell,  G.  W.  McMillan,  W.  H. 
Rodebush,  and  F.  T.  Wall  (J.  Amer.  Chem.  Soc., 
1939,  61,  2809 — 2812). — DN3  was  prepared  by  shak¬ 
ing  a  CC14  solution  of  HN3  with  D20  and  75 — 80% 
conversion  resulted.  The  infra-red  absorption  of 
HN3  and  DN3  has  been  investigated  and  w  assigned 
to  the  vibrations  of  groups  in  the  mols.  HN3  shows 
no  evidence  of  association  through  N-H-^N  bonding 
but  certain  peculiarities  in  the  w  associated  with 
linkings  containing  H  are  attributed  to  the  non¬ 
linear  character  of  HN3.  The  high  solubility  in  Et20 
is  attributed  to  N-H-^O  bonding.  There  is  some 
evidence  of  N-D->N  bonding.  W.  R.  A. 

Infra-red  absorption  spectra  of  some  carb¬ 
oxylic  acids  and  of  dibenzoylmethane  and  related 
molecules.  F.  T.  Wall  and  W.  F.  Claussen  (J. 
Amer.  Chem.  Soc.,  1939,  61,  2812—2815). — The 
infra-red  absorption  between  2*5  and  5*0  g.  has  been 
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recorded  for  CC14  solutions  of  AcOH,  AcOD,  EtC02H, 
EtCOoD,  BzOH,  BzOD,  azelaic  (I)  and  dicthylmalonic 
(II)  acids,  CH2Bz2,  CH2Ph2,  and  Bz2.  For  the 
monobasic  “  light  ”  acids  the  absorption  between  3 
and  4  p.  arises  from  H-bonds  and  deuteration 
diminishes  this  absorption  considerably.  Curves  for 
(I)  and  (II)  are  similar  to  that  for  EtC02H.  The 
data  for  CH2Bz2  suggest  that  it  undergoes  enolisation 
followed  by  H-bondmg.  W.  R.  A. 

Effects  of  alkali  halides  on  the  4-7  (jl.  water 
band.  T.  N.  Gautier  and  D.  Williams  (Physical 
Rev.,  1939,  [ii],  56,  GIG — G17 ;  cf.  Plyler  and  Barr, 
A.,  1938,  I,  3S5). — Measurements  are  reported  and 
discussed  for  the  effects  of  LiCl,  NaCl,  KC1,  RbCl, 
ICE,  KBr,  and  KI  on  the  absorption  coeff.-  of  H20 
at  the  position  of  max.  absorption  in  the  4*7  p. 
association  band.  Vais,  of  the  relative  polarising 
powers  of  the  various  ions  are  given,  and  results  are 
discussed  with  reference  to  the  Bernal-Fowler  theory 
of  liquid  H20.  N.  M.  B. 

Elementary  processes  in  the  sensitised  fluores¬ 
cence  of  OH  molecules.  (Miss)  E.  R.  Lyman 
(Physical  Rev.,  1939,  [ii],  56,  466—470;  cf.  A.,  1938, 
I,  226). — The  processes  involved  were  investigated 
by  photometric  measurements  of  the  intensities  of 
lines  of  the  (0,  0),  (1,  0),  and  (1,  1)  OH  bands.  Col¬ 
lisions  between  metastable  3P0  Hg  atoms  and  H20 
raols.  produce  unexcited  OH  mols.,  which  are  then 
excited  by  further  collisions  with  3P0  Hg  atoms  to 
levels  with  energies  the  energy  of  the  3P0  Hg  atoms. 
Abnormal  rotational  energy  is  produced  in  the  excita¬ 
tion  of  the  OH  mols.  Collisions  between  N2  and  OH 
mols.  transform  vibrational  energy  of  the  OH  mols.  into 
rotational  energy,  and  also  reduce  the  rotational 
energy  of  the  OH  mols.  towards  thermal  vals.  Col¬ 
lisions  between  He  and  OH  mols.  are  much  less  effective 
in  transferring  energy.  N.  M.  B. 

Fluorescence  of  the  CN  radical  from  the 
photodissociation  of  cyanogen  molecules.  A.  V. 
Jakovleva  (Acta  Physicochim.  U.R.S.S.,  1939,  10, 
433 — 440).— (CN)2  vapour,  when  subjected  to  irradi¬ 
ation  in  the  Schumann  region  (H2  discharge  tube), 
dissociates  with  the  emission  of  blue  bands  of  the 
CN  radical.  The  temp,  corresponding  with  the  amount 
.  of  rotational  energy  of  the  CN  radical,  calc,  by  the 
formula  previously  given  (A.,  1939, 1,  178),  is  1500°  k. 
Comparison  with  data  on  the  dissociation  of  ICN 
indicates  that  the  CN  radical  possesses  in  both  cases 
the  same  amount  of  rotational  and  vibrational  energy. 
The  influence  of  collisions  with  foreign  gas  mols.  (A, 
No,  CO)  on  the  fluorescence  of  the  CN  radical  due  to 
photodissociation  has  been  investigated.  Such  col¬ 
lisions  cause  an  increase  in  the  amount  of  rotational 
energy  depending  on  the  mass  of  the  foreign  mol. 

W.  R.  A. 

Simplifi cation  of  the  fluorescence  spectrum  of 
HgBr  by  addition  of  foreign  gases.  K.  Wieland 
(Helv.  Phys.  Acta,  1939,  12,  295 — 296). — In  the 
presence  of  400  mm.  of  N2,  the  lower  vibrational  terms 
in  the  fluorescence  spectrum  of  HgBr  from  5100  to 
3900  a.  are  favoured  at  the  expense  of  the  higher 
terms  to  such  an  extent  that  the  band  series  corre¬ 
sponding  with  v '  =  0,  which  in  the  absence  of  foreign 


gas  is  scarcely  visible,  has  max.  intensity,  Avhile 
vibrational  terms  >v'  —  11  are  not  observed. 

L.  J.  J. 

Influence  of  ionic  strength  on  the  quenching 
of  fluorescence  in  aqueous  solutions.  R.  W. 
Stoughton  and  G.  K.  Rollefson  (J.  Amcr.  Chem. 
Soc.,  1939,  61,  2634—2638). — The  quenching  consts. 
have  been  determined  at  various  ionic  strengths  for 
the  quenching  of  the  fluorescence  of  quinine  sulphate 
by  KC1,  KBr,  and  AgNOa;  fluorescein  by  KI  in  acid 
and  basic  solutions;  acridone  by  KI  and  AgN03; 
anthracencsulphonic  acid  by  KI  and  AgN03;  acri- 
donesulphonic  acid  by  KI,  KCNS,  and  AgN03. 
Measurements  of  absorption  on  the  dye  solutions,  in 
presence  and  absence  of  quenching  ions,  exclude  the 
possibility  of  complex  formation  between  the  dye  and 
the  quencher.  The  quenching  appears  to  arise  from 
a  bimol.  reaction  between  the  quenching  ion  and  the 
activated  dye  mol.  W.  R,  A. 

Light  output  and  secondary  emission  charac¬ 
teristics  of  luminescent  materials.  S.  T.  Martin 
and  L.  B.  Headrick  (J.  Appl.  Physics,  1939,  10, 
116 — 127). — Light  output  (L),  c.d.,  and  persistence 
characteristics  of  willemite,  ZnS,  CaW04,  and  other 
silicate  and  sulphide  phosphors  are  analysed.  L  has 
been  obtained  as  a  function  of  beam  c.d.  and  of 
screen  voltage  at  const,  c.d.  The  sulphides  and 
CaW04  have  a  much  shorter  persistence  than  the 
silicates.  Approx,  L  ~  Af(i).Vn  (i  —  c.d.,  V  ~ 
electron  energy  at  the  screen,  A  =  const.).  For 
willemite  and  other  silicates  n  is  <  2,  for  sulphides  n  —  2, 
and  for  CaW04  and  a  fused  layer  of  willemite  n  is  >  2. 
The  abnormalitv  of  willemite  when  fused  is  discussed. 

C.  R.  H. 

Structure  of  p-diphenylbenzene  and  its  Raman 
spectrum.  S.  K.  Mukerji  and  L.  Singh  (Nature, 
1939,  144,  382—383;  cf.  A.,  1938,  I,  555).— 24  new 
lines  for  solid p-C6H4Ph2  (I)  are  recorded.  Comparison 
with  the  Raman  spectrum  of  Ph2  supports  the  view 
(A.,  1933,  1235)  that  the  mol.  of  (I)  is  planar. 

L.  S.  T. 

Raman  effect  of  pyrone  compounds  and  elec¬ 
tronic  resonance.  M.  V.  Volkenstein  and  J.  K. 
Sirkin  (Acta  Physicochim.  U.R.S.S.,  1939, 10,  677 — 
706). — The  Raman  spectra  of  2 : 6-dimethylpyrone  (I), 
coumarin  (II),  xanthone,  coumarone,  and  dioxan,  and 
oxonium  compounds  of  (I)  with  HC1  and  HBr  and 
of  (II)  with  HC1  have  been  investigated.  The  addi¬ 
tion  of  a  H  halide  produces  no  considerable  effect  on 
the  spectrum  of  (I),  thus  indicating  that  there  is  no 
0IV  in  these  oxonium  compounds.  The  Raman 
spectrum  of  (II)  resembles  those  of  C10H8  and 
coumarone.  The  effect  of  electronic  resonance  on  the 
Raman  spectrum  is  discussed  with  particular  refer¬ 
ence  to  the  CO  group.  The  oxonium  bond  is  a  result 
of  intermol.  interaction  stabilised  by  the  presence  of 
a  resonance  state  in  the  form  of  the  H  bond.  The 
dipole  moments  of  (I)  and  xanthone.  are  calc,  from 
the  frequencies  of  oscillation  of  the  CO  group,  which  are 
<  normal  in  these  compounds.  A.  J.  M. 

Raman  spectra  of  nitric  acid  in  solution  in 
ether  and  chloroform.  J.  Desmaroux,  J.  ChAdix, 
and  R.  Dalmon  (Compt.  rend.,  1939,  209,  455— 
457). — The  Raman  spectra  of  HN03  and  30%  solu- 
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tions  in  Et20  and  CHC33  arc  compared.  The  lower 
w  vary  only  slightly,  but  the  3300  cm.-1  OH  band  is 
absent  in  the  Et20  solution.  The  latter  contains 
mols.  in  which  HN03  is  co-ordinated  by  its  H  atom 
to  the  ether  0  (cf.  A.,  1939,  1,  517).  A.  J.  E,  W. 

Determination  of  dipole  moments  in  solution. 
D.  J.  Davar  (Current  Sci.,  1939,  8,  414 — 416). — 
It  is  suggested  that  the  total  polarisation  P2  of  a 
solute  in  different  solvents  should  not  be  extrapolated 
to  e  =  1  for  the  solvent,  since  it  is  likely  that  the 
extrapolation  is  justified  only  for  the  liquid  state; 
the  graph  of  P2  against  (e  —  l)/(e  +  2)  should  be¬ 
come  horizontal  wrhere  the  transition  from  the  liquid 
to  the  gaseous  state  occurs.  The  corresponding 
transition  dielectric  const.  is  given  by  e,  =  ec  + 
(de/d0)(0  —  Tc ),  where  ec  is  the  val.  at  the  crit.  temp. 
Tc.  For  C6H6  solutions  at  room  temp,  eo  =  1-88 
and  extrapolation  to  this  val.  brings  the  differing 
results  of  Parts  (A.,  1931,  669)  and  of  Groves  and 
Sugden  (A.,  1937,  I,  115)  for  some  alkyl  halides 
into  good  agreement.  Similarly  by  taking  a  mean  val. 
of  =  1-7  for  a  variety  of  solvents,  the  differing 
results  of  several  authors  for  the  nitrotoluenes  have 
been  brought  into  line.  T.  H.  G. 

Alleged  geometrical  isomerism  in  certain 
anils,  and  dipole  moment  of  phenanthridine. 

V.  de  Gaouck  and  R.  J.  W.  Le  Fevre  (J.C.S.,  1939, 
1392—1394;  cf.  A.,  1938,  II,  280).— Dielectric 
consts.  and  density  of  CqH6  solutions  are  determined 
for  the  yellow  and  red  forms  of  p-homosalicylidene- 
aniline.  Dipole  moments  p  (~2*93  P.),  also  [I2L]D, 
are  the  same  for  both  forms ;  their  differences  are 
thus  presumably  due  to  dimorphism  and  not  to  geo¬ 
metrical  isomerism  of  the  Hantzsch- Werner  type. 
Similar  results  are  obtained  with  yellow  and  red  forms 
of  Et  salicylidene-p-aminobenzoate  (2*69  D.).  Phen¬ 
anthridine  (I)  has  [i  1*50  (calc.  1-6),  in  agreement 
with  its  cis-structure  ;  it  is  suggested  that  NPh!CHPh 
normally  has  a  £ra?w-structure,  and  that  only  at 
>700°  [when  (I)  is  first  obtained  pyrogenically]  does 
this  change  to  cis.  CPh<,!NPh  has  jx  2*03  D. 

E.  W.  W. 

Parachor,  dipole  moment,  and  molecular 
refraction  of  selenophen.  B.  Tamamushi,  H. 
Akxyama,  and  S.  Umezawa  (Bull.  Chem.  Soc.  Japan, 
1939,  14,  310— 317).— C4H4Se  has  df  1*6003,  n™ 
1-57689,  [J?]D  27*12,  cr25  36*05  dvnes  per  cm.,  [P] 
200*6,  g  0*78  p.  (in  C6H6)  and  0*77  p.  (in  C6H14). 

L.  J.  J. 

Dipole  moment  and  structure  of  the  isomeric 
selenophthens.  B.  Tamamushi,  H.  Akiyama,  and 
S.  Umezawa  (Bull.  Chem.  Soc.  Japan,  1939, 14,  318 — 
322). — The  two  frans-forms  of  C6H4Se2  are  solids  with 
m.p.  51 — 51*5°  and  p  =  0  ;  m.p.  123 — 124*5°  and  p  = 
1*07  D.,  respectively,  and  the  cis-form  is  a  liquid 
with  b.p.  90 — 93°/14  mm.  and  p  =  1*52  D. 

L.  J.  J. 

Molecular  rotation  and  polymorphism  in  the 
Jert. -butyl  halides.  W.  O.  Baker  and  C.  P. 
Smyth  (J.  Arner.  Chem.  Soc.,  1939,  61, 2798 — 2805). — 
The  polymorphism  exhibited  by  BuyX  (X  =  Cl, 
Br,  I)  has  been  studied  thermally,  optically,  and  by 
dielectric  const.  The  observed  dispersion,  hysteresis, 
and  supercooling  effects  are  interpreted  in  terms  of 


possible  mol.  processes.  Supercooling  is  evident  in 
solid  state  transitions  of  the  first  kind  when  the  val. 
of  AG  between  the  metastable  and  stable  phases 
below  the  transition  is  relatively  small,  and  di¬ 
electric  measurements  indicate  that  it  may  be  a 
function  of  the  ordering  ability  of  the  mols.  in  the 
stable  form.  Results  with  the  polarising  microscope 
suggest  a  correlation  of  lattice  symmetry  with  the  mol. 
rotational  freedom.  It  is  also  suggested  that  the  iso¬ 
tropic  lattices  found  previously  for  many  org.  mols. 
above  the  polymorphic  transitions  are  associated  with 
the  development  of  rotational  freedom  at  these 
transitions.  Rotational  “  premelting  ”  before  a  solid 
state  transition  is  analogous  to  the  premelting  of 
solids  near  the  m.p.  W.  R.  A. 

Magnetic  rotatory  power  of  deuterobenzene 
and  deuterethyl  deuteralcohol.  Thermal  vari¬ 
ation.  C.  Fert  (Compt.  rend.,  1939,  209,  479 — 
480). — Vais,  of  the  Verdet  const.  (X  5461  a.)  are 
recorded  for  C6D6  (0*03643—0*03292  at  6*8 — 71°)  and 
C2D5-OD  (0*01330—0*01221  at  2*3—70*5°).  The  vals. 
at  20°  are  0*03569  and  0*01304,  respectively. 

A.  J.  E.  W. 

Rotatory  magnetic  dispersion  of  heavy  benzene 
(CcD6)  and  heavy  [ethyl]  alcohol  (C2D5*OD).  G. 
Dupouy  (Compt.  rend.,  1939,  209,  453 — 455). — The 
following  rotation  vals.  are  obtained  at  5461  A.  : 
C6D6,  35*20°,  32*24°  at  temp,  of  16*5°  and  71°; 
C2D5*OD,  13*3°,  11*97°  at  temp,  of  2°  and  70°.  Re¬ 
lative  vals.  of  the  dispersion  at  4358,  4916,  5780,  and 
5893  A.  are  also  given ;  no  variation  with  temp,  is 
detected.  A.  J.  E.  W. 

New  electro-optical  effect.  H.  Mueller  and 
B.  W.  Sakmann  (Physical  Rev.,  1939,  [ii],  56,  615 — 
616;  cf.  A.,  1939,  I,  318;  Norton,  ibid.,  318). — 
Previous  results  on  the  dependence  on  concn.  and 
particle  size  are  confirmed  for  monodisperse  sols. 
New  data  on  the  dependence  of  the  birefringence  on 
strength  and  frequency  of  the  electric  field  in  a  mono- 
disperse  bentonite  sol  of  average  particle  radius 
29  mp.  and  concn.  0*61%  are  reported.  At  low 
frequencies  the  behaviour  is  anomalous ;  the  negative 
birefringence  for  small  fields  reaches  a  max.  and  the 
Kerr  effect  becomes  positive  above  a  crit.  field  strength. 
This  result  is  analogous  to  that  observed  in  the 
Majorana  effect  in  colloidal  “  Bravais-Iron,”  and  is 
believed  to  be  the  electric  analogue  of  this  magneto¬ 
optical  effect.  Explanations  are  discussed. 

N.  M.  B. 

Interrelation  of  dissociation  energy  and  inter- 
nuclear  distance  for  some  simple  di-atoms  in 
ground  states.  C.  H.  D.  Clark  (Nature,  1939, 
144,  285- — 286). — For  ground  states  of  simple  di¬ 
atoms  of  related  type,  e.g.,  LiLi,  NN,  and  OO,  x  = 
DtfPn112  (cf.  A.,  1939,  I,  455),  where  n  is  group  no., 
tends  to  constancy.  Other  functions  involving  bond 
const,  and  internuclear  distance,  re,  are  discussed. 

L.  S.  T. 

Application  of  the  cage  theory  of  liquids  to 
the  problem  of  ion  mobilities.  J.  J.  Hermans 
(Rec.  trav.  chim.,  1939,  58,  917 — 927). — The  theory  of 
Polissar  (A.,  1939,  I,  82)  is  discussed  and  certain 
modifications  are  proposed.  In  the  region  under 
discussion  neither  classical  nor  quantum  mechanics 
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is  strictly  valid,  and  so  the  equation  v  =  (1/2 a)X 
\/(3kT/m)  (1)  (v  =  frequency  of  oscillation,  m  = 
mass,  and  a  =  mean  free  path  of  an  ion)  can  give 
only  the  order  of  magnitude.  Instead  the  equation 
v  =  SJcT/h  is  used  (reasons  for  the  use  of  the  factor  6 
being  given)  and  with  this  the  temp,  coeff.  of  the 
mobility  is  calc,  for  a  no.  of  ions,  in  agreement  with 
observation.  With  the  H*  and  OH'  ions  the  agree¬ 
ment  is  poorer,  as  is  to  be  expected,  since  for  a  proton 
the  smallest  cage  is  much  larger  than  itself,  and  the 
potential  energy  has  a  min.  near  the  walls  of  the  cage 
instead  of  in  the  middle  as  for  other  ions.  Applic¬ 
ation  of  equation  (1)  leads  to  results  of  the  correct 
order  of  magnitude.  F.  J,  G. 

Structure  of  boron  hydrides.  II.  L.  E.  Agro- 
nomov  (J.  Gen.  Chem.  Russ.,  1939,  9,  1389 — 1393). — 
Schlesinger’s  compound  B2HG,2NH3  (A.,  1938,  I, 
207)  should,  on  grounds  of  the  electronic  theory,  be 
considered  as  being  BH3,NH3.  R.  T. 

Value  of  the  co-ordination  number  and  the 
chemical  formulae  of  complex  compounds.  B. 
Ormont  (Acta  Physicochim.  U.R.S.S.,  1939,  11, 
87 — 96;  cf.  A.,  1939,  I,  61). — A  method  of  writing 
formulae  which  is  capable  of  representing  the  structure 
of  complex  compounds  both  in  the  cryst.  state  and 
in  solution  is  proposed.  0.  D.  S. 

Extended  co-ordination  theory  of  valency. 
HI.  Valency  bonds  in  carbon  compounds.  R. 
Tsuchida  and  M.  Kobayashi  (Rev.  Phys.  Chem. 
Japan,  1939,  13,  61—73;  cf.  A.,  1939,  I,  358).— In 
the  extended  theory  of  valency,  all  C  compounds  are 
assumed  to  be  formed  by  co-ordinating  ions  and  mols. 
around  the  C’*’-  cations.  The  types  of  linkages 
present  (tetrahedral,  trigonal,  aromatic,  digonal, 
*  double,  triple)  depend  on  the  no.  and  nature  of  the 
groups.  The  nature  of  these  bonds  in  C  compounds 
is  discussed  quantum-mechanically.  W.  R.  A. 

Coriolis  coupling  terms  in  polyatomic  mole¬ 
cules.  H.  A.  Jaiin  (Physical  Rev.,  1939,  [ii],  56, 
680—683;  cf.  A.,  1939,  I,  119,  300,  552).— Mathe¬ 
matical.  A  method  is  given  for  determining,  from  the 
displacement  vectors  of  the  normal  modes  of  vibration 
of  any  polyat.  mol.,  which  normal  modes  are  coupled 
by  Coriolis  forces  when  the  mol.  rotates.  The  method 
is  illustrated  by  reference  to  Ho0,  CTLO,  C9HAf  and 
CO,  mols.  •  N.  M  B. 

Size  and  shape  of  molecular  swarms  in  aniso¬ 
tropic  liquids.  V.  Zvetkov  (Acta  Physicochim. 
U.R.S.S.,  11,  97 — 106). — Theoretical.  Measurements 
of  7)  of  azoxyanisole  in  a  rotating  magnetic  field  show 
that  groups  of  mols.  (diameter  of  group  7  X  10-5  cm.) 
execute  a  disordered  rotational  movement  of  —1°. 

0.  D.  S. 

Friction.  G.  W.  Hammar  and  G.  Martin  (Science, 
1939,  90,  179 — 180). — Experiments  described  indicate 
that  a  large  fraction  of  the  static  friction  between  two 
clean,  smooth  glass  surfaces  in  contact  is  due  to  mol. 
attraction  between  parts  of  the  surfaces  which  are  so 
close  that  mol.  adhesions  come  into  play.  L.  S.  T. 

Temperature  dependence  of  Lindemann  fre¬ 
quency.  L.  Sibaiya  and  M.  R.  Rao  (Current  Sei., 
1939,  8,  359). — Combination  of  the  expression  already 
deduced  for  y  (A.,  1939, 1,  406)  with  Eotvos*  rule  gives 


expressions  for  the  variation  of  the  Lindemann 
frequency,  compressibility,  r\,  and  y  with  temp, 
in  terms  of  a  new  reduced  temp.  (Tc  —  T)j(Tc  —  T/), 
where  Tf  is  the  m.p.  L.  J.  J. 

Effect  of  temperature  on  the  intensity  of 
Y-ray  reflexions  from  copper.  G.  W.  Brindley 
and  G.  H.  Atkinson  (Nature,  1939,  144,  477 ;  cf.  A., 
1939,  I,  50). — Examination  of  the  intensities  of 
reflexions  from  Cu  at  room  and  liquid  air  temp,  gives 
for  the  Debye  characteristic  temp,  of  Cu  a  val.  in 
agreement  with  that  obtained  from  sp.  heat  data. 

L.  S.  T. 

Effect  of  temperature  on  the  intensity  of  Y-ray 
reflexions  from  gold.  E.  A.  Owen  and  R.  W. 
Williams  (Nature,  1939,  144,  477 — 178). — Results 
obtained  previously  on  Cu  (A.,  1939,  I,  50)  may  be 
invalidated  by  tarnishing  and  need  further  investig¬ 
ation  (cf.  preceding  abstract).  The  characteristic 
temp,  for  Au,  kept  at  445°  k.,  deduced  from  Y-ray 
measurements  agrees  with  that  found  by  other 
methods.  L.  S.  T. 

Fine  structure  of  the  dark-light  Y-ray  diffrac¬ 
tion  line  obtained  by  convergent  Y-rays.  T. 
Fujiwara  ( J.  Sci.  Hirosima  Univ.,  1939,  9,  233 — 239). 
— Using  the  improved  method  of  convergent  Y-rays 
(ibid.,  115),  radiographs  have  been  obtained  with  a 
thin  single- crystal  of  rock-salt.  In  addition  to  light 
and  dark  diffraction  lines,  many  “  dark-light  ”  diffrac- 
tion  lines  are  exhibited  and  appear  in  pairs,  with  the 
side  close  to  the  centre  of  curvature  of  each  line  light 
and  the  opposite  side  dark.  The  reason  for  the 
existence  of  these  lines  is  discussed.  W.  R.  A. 

Theory  of  the  diffuse  scattering  of  Y-rays  by 
crystals  in  the  region  of  the  K  critical  absorption 
wave-length.  G.  E.  M.  Jaxjncey  (Physical  Rev., 
1939,  [ii],  56,  644 — 651). — Mathematical. 

N.  M.  B. 

Y-Ray  dispersion  and  atomic  electron  cloud 
distortion  in  zinc  crystals.  E.  M.  McNatt  (Phys¬ 
ical  Rev.,  1939,  [ii],  56,  406 — 413). — Monochromatic 
Y-rays  of  X  1*54  (Cu  Ka)  and  1*433  a.  (Zn  Ka)  were 
diffusely  scattered  at  angles  <j>  (24 — 120°)  from  single 
crystals  of  Zn  (XA-  =  1*28  a.)  with  orientation  angles 
P  0  and  90°.  The  intensity  of  the  diffusely  scattered 
rays  varied  with  (sin  £</>)/X  as  on  Jauncey’s  formula 
close  to  the  K  crit.  absorption  >.  of  the  scattering 
crystal.  For  Cu  Ya  rays  the  decrement  A/  of  the  at. 
structure  factor  is  2-5  (cf;  Honl’s  val.  2-3) ;  the  corre¬ 
sponding  val.  for  Zn  Ka  rays  is  3*65  (2*8).  A  dip  in  the 
diffuse  scattering  (p  —  0°)  is  due  to  a  corresponding 
dip  in  the  at.  structure  factor  f  (p  =  0°)  in  the  same 
region.  The  max.  difference  f  (p  =  90°)  —  /  (p  = 
0°)  is  M3  electrons  compared  with  the  former  val.  2*4 
electrons,  and  indicates  a  larger  and  deeper  distortion 
of  the  electron  cloud  of  a  Zn  atom  in  the  crystal  than 

previously  imagined.  N.  M.  B. 

• 

Allotropy  of  arsenic.  H.  Stohr  (Z.  anorg. 
Chem.,  1939,  242,  138 — 144). — Y-Ray  measurements 
confirm  the  rhombohedral  structure  of  cryst.  As 
(a-form) ;  a  4*123 ±0*008  a.,  dcii\c.  5*78.  Three  amor¬ 
phous  forms  of  As  (£,  y,  8)  obtained  by  sublimation 
under  various  conditions  are  also  described.  The 
following  vals.  of  /at.  (  X  106)  are  recorded  :  a  —  5*5  ±1 
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(20°),  +  1±1*5  (-183°);  (3  -23*7  (20°),  -22*6 

(—183°);  y  —23*0  (20°),  —22*4  (—183°);  S  —23*0 
(20°),  -22*8  (-183°).  The  vals.  of  df  are:  a 
5*73±0*01 ;  (3  4*73±0*01 ;  y  4*97,  5*01,  5*04 ;  S  5*07, 
5*07,  5*18.  0.  J.  W. 

Recrystallisation  diagram  of  antimony.  J. 
Czochralski  and  E.  Przyjemski  (Wiadom.  Inst.  Met., 
1936,  3,  113—115 ;  Chem.  Zentr.,  1937,  i,  2740).— The 
re  crystallisation  diagram  of  Sb  cylinders,  worked  at 
room  temp,  (decrease  of  length  1 — 70%)  and  heated 
for  30  min.  at  300 — 610°,  shows  a  sharp  max.  of  grain 
size  for  heating  at  610°.  A.  J.  E.  W. 

X-Ray  examination  of  the  structure  of  boron 
nitride.  A.  Brager  (Acta  Phvsicochim.  U.R.S.S., 
1939,  10,  902 ;  cf.  A.,  1938,  I,  605). — A  correction. 
The  space-group  of  the  BN  structure  is  Clv  and  not 
Cl.  0.  J.  W. 

X-Ray  examination  oi  titanium  nitride.  II. 
Structure  of  some  intermediate  products  formed 
when  obtaining  titanium  nitride.  A.  Brager 
(Acta  Physicochim.  U.R.S.S.,  1939,  10,  8S7 — 902). — 
(3-TiCl4,4NH3  (prepared  at  —30°  and  heated  to  20°)  is 
cubic,  with  a  7*72  a.,  2  mols.  per  unit  cell,  probable 
space-groups  DJJ,  D1^,  G\v.  a-TiCI4,4NH3  (pre¬ 
pared  by  heating  the  (3-form  to  200°)  is  cubic,  with  a 
3-S6  a.,  £  mol.  per  unit  cell,  space-groups  the  same  as 
for  NH4C1.  The  at.  positions  are  given  for  both 
substances.  TiCl2(NH2)2  is  cubic,  with  a  3*S6  a.,  4 
mol.  per  unit  cell.  0.  J,  W. 

Isotope  effect  in  potassium  dihydrogen  phos¬ 
phate.  A.  R.  Ubbelohde  and  (Miss)  I.  Woodward 
(Nature,  1939,  144,  632). — Repeated  crystallisation 
of  KH2P04  from  99*6%  D20  gives  a  new  cryst.  form 
probably  identical  with  tetragonal  KD2P04.  The 
crystals  are  monoelinic  with  a0  7*37,  %  14-73,  c0  7-17  A. 
(all  ±0*01  a.),  {3  92*0°,  and  8  mols.  per  unit  cell. 
Further  evidence  of  the  difference  between  H  and  D 
linkings  in  crystals  is  thus  afforded.  L.  S.  T. 

Structure  of  potassium  molybdocyanide  di- 
hydrate.  Configuration  of  the  molybdenum 
octacyanide  group.  J.  L.  Hoard  and  H.  H. 
Nordsieck  (J.  Amer.  Chem.  Soc.,  1939,  61,  2S53 — 
2863).- — Crystals  of  potassium  molybdocyanide  di¬ 
hydrate,  K4Mo(CN)8,2H20,  belong  to  the  orthorhombic 
system,  containing  four  mols.  per  unit  cell,  a  16*55,  b 
11*70,  c  8*6S  a.  ;  space-group  — Pnma .  Para¬ 

meters  and  interat.  distances  are  given.  The 
Mo(CN)8""  ion  approximates  to  the  symmetry  of  the 
point-group  Di — 12 m.  W.  R.  A. 

Crystal  structure  of  caesium  fluorochromate. 
J.  A.  A.  Ketelaar  and  E.  Wegerif  (Rec.  trav.  chim., 
1939, 58,  948). — CsCr03E  is  isomorphous  with  KCr03E 
(A.,  1939,  I,  12)  and  has  a  5*715,  c  14*5  a.  ;  space- 
group  CJ* ;  4  mols.  in  the  unit  cell.  F.  J.  G. 

Crystal  structures  of  rubidium  and  caesium 
sesquioxides.  A.  Helms  and  W.  Klemm  (Z.  anorg. 
Chem.,  1939,  242,  201 — 214). — X-Ray  measurements 
give  no  evidence  of  an  oxide  K203.  Rb  and  Cs  form 
the  oxides  Rb406  and  Cs406,  which  have  a  cube- 
centred  lattice.  Magnetic  evidence  indicates  that 
these  oxides  contain  one  04"  and  two  O./  ions.  The 
prep,  of  the  oxides  is  described.  0.  J.  W. 


Re  determination  of  the  fluorine — fluorine  dis¬ 
tance  in  potassium  hydrogen  fluoride.  L.  Helm- 
holz  and  M.  T.  Rogers  (J.  Amer.  Chem.  Soc.,  1939, 61, 
2590 — 2592).— Using  Laue  and  oscillation  photographs 
the  redetermined  val.  of  the  parameter  in  KHF2 
yields  2*26 ±0*01  a.  for  the  F — F  distance  in  (F-H-F)' 
ions.  This  val.  is  0*29 ±0*06  a.  <  that  for  the 
polymerides  of  gaseous  HF  and  indicates  that  form¬ 
ation  of  additional  H-bonds  increases  the  F — F 
distance.  W.  R.  A. 

Structures  of  complex  fluorides.  Potassium 
hexafluogermanate  and  ammonium  hexafluo- 
germanate .  J.  L.  Hoard  and  W.  B .Vincent  ( J.  Amer. 
Chem.  Soc.,  1939,  61,  2849— 2852).— (NH4)2GeF6 
and  K2GeFc  are  isomorphous,  having  a  one-mol. 
hexagonal  unit  with  a  5*85,  5*62;  c  4*775,  4*65  a., 
respectively,  space-group  D'ir-CZm,  The  structure 
consists  of  an  aggregate  of  the  univalent  cations 
and  approx,  regular  octahedral  anions  GeF6""  with 
Ge — F  distance  1*77  a.  Each  cation  is  surrounded  by 
nine  nearly  equidistant  F  atoms  and  three  others  at 
a  greater  distance.  This  hexagonal  structure  (I)  is 
preferred  to  the  cubic  (NH4)2PtCl6  structure  (II). 
Crystals  of  Rb2GeF6  are  hexagonal  but  do  not  have 
either  structure  (I)  or  (II).  They  contain  two  mols. 
per  unit  cell,  a  ^5*96,  c  ^9*72  a.,  and  Rb*  appears  to 
have  a  co-ordination  no.  of  12.  W.  R.  A. 

Crystallographic  study  of  the  double  copper 
potassium  bromide.  A.  Silberstein  (Compt. 
rend.,  1939,  209,  540 — 542). — KCuBrz  is  obtained  as 
black  monoclinic-holohedral  needles,  d  3*92,  by 
evaporating  an  aq.  solution  of  KBr  and  excess  of 
CuBr2.  The  unit  cell  (a  4*28,  b  14*43,  c  9*71  a.,  (3 
108°  23'±10')  contains  4  mols.;  space-group, 
Cl—P^lm.  A.  J.  E.  W. 

Structure  of  copper  cyanide  complexes.  I. 
Structure  of  the  double  copper  cobalt  and  copper 
chromium  cyanides.  M.  A.  R ollier  and  E. 
Arreghini  (Gazzetta,  1939,  69,  499—508). — X-Ray 
measurements  give  a  cubic  structure,  space-group 
0*7  for  Cu3[Co(CN)6]2  (I)  (a  9*91  ±0*05  a.,  Z  =  2) 
and  for  the  unstable  Cu2Cr(CN)6  (a  10*22±0*05  A., 
Z  =  4).  The  prep,  of  these  compounds  is  described. 
The  magnetic  susceptibilities  of  Cu2Fe(CN)6, 
CuK2Fe(CN)6,  and  of  (I)  have  been  measured.  The 
vals.  of  [jtrff.  in  Bohr  magnetons  are  1*86,  1*81,  and 
1*91,  respectively,  indicating  that  all  three  substances 
contain  Cu11.  The  structure  of  complex  cyanides  is 
discussed.  '  O.  J.  W. 

Structure  of  bridged  dipalladium  derivatives. 
—See  A.,  1939,  II,  536. 

Molecular  symmetry  of  monoisopropyl  tri- 
tert  .-butyl  tetrathio  ortho  silicate .  H .  A .  Klase  n  s 
and  H.  J.  Backer  (Rec.  trav.  chim.,  1939,  58,  941 — 
947  ;  cf.  A.,  1935, 326, 1111).— NaSPr*  and  SiCl(SBuy)3 
give  SPr^*Si(SBuy)3 ;  the  crystals  are  tetragonal  and 
isomorphous  with  those  of  Si(SBuy)4,  Ge(SBuv)4,  or 
Sn(SBuy)4  (cryst.  form  and  physical  consts. ;  cf.  A., 
1933, 1274).  RBuy  groups  are  in  tetrahedral  arrange¬ 
ment  about  the  central  atom.  Theoretical  aspects 
are  discussed.  A.  T.  P. 

Space  groups  of  p-nitrophenol  (metastable ), 
phenacetin,  and  tribenzylamine.  M.  Prasad,  J. 
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Shanker,  and  P.  N.  Baljekar  (J.  Indian  Chem.  Soc., 
1939,  16,  357— 363).— Crystals  of  p-N02-C6H4*0H 
(metastable)  (I),  phenacetin  (II),  and  N(CH2Ph)3  (III) 
belong  to  the  monoclinic  prismatic  class,  space-group 
Cu,  four  asymmetric  mols.  per  unit  cell.  The  follow¬ 
ing  vals.  are  recorded  for  (I),  (II),  and  (III),  respec¬ 
tively  :  a,  15*34,  13-78,  22-03;  b ,  11-15,  9-73,  8*92; 
c,  3*79,  7-82,  9*04  a.;  p,  1*495,  1*202,  1*074. 

W.  R.  A. 

Stereoisomerides  of  y-amino-fi-hydroxybutyric 
acid  and  of  isoserine. — See  A.,  1939,  II,  495. 

X-Ray  investigation  of  the  decamethylene 
series  of  polyesters.  C.  S.  Fuller  and  C.  J. 
Frosch  (J.  Amer.  Chem.  Soc.,  1939,  61,  2575 — 
2580). — X-Ray  fibre  patterns  have  been  obtained 
for  oriented  fibres  of  decamethylene  polyesters 
of  oxalic,  succinic,  glutaric,  adipic,  suberic,  azelaic, 
and  scbacic  acids.  Measurements  of  these  patterns 
indicate  mols.  of  approx,  planar  zig-zag  form.  For 
all  except  the  oxalic  ester,  the  structures  conform  to 
the  same  lateral  packing  as  the  lower  mol.  chain  com¬ 
pounds.  For  some  esters  the  presence  of  different 
crystal  forms  is  indicated,  and  a  general  qual.  inter¬ 
pretation  of  these  forms  is  given  on  the  basis  of 
Schoon’s  theory  (A.,  1938,  1,  348).  The  origin  of  the 
different  fibre  patterns  is  discussed.  W.  R.  A. 

X-Ray  and  thermal  examination  of  unsym- 
metrical  mixed  triglycerides. — See  A.,  1939,  II, 
531. 

Structure  of  insulin.  M.  L.  Huggins  (J.  Amer. 
Chem.  Soc.,  1939,  61,  2982). — If  an  electron  density 
projection  of  insulin  is  made,  using  Crowfoot’s  hk 0- 
X-ray  data  and  assuming  that  the  true  projection  has 
a  centre  of  symmetry  and  that  the  structure  proposed 
by  Wrinch  and  Langmuir  permits  determination  of 
the  signs  of  the  structure  factors,  the  fit  obtained  by 
superimposing  a  projection  of  Wrinch’s  <c  C2  octa¬ 
hedron”  is  fairly  satisfactory  and  the  cage  or  ring 
mol.  hypothesis  may  be  correct.  If,  however,  it  is 
assumed  that  the  mol.  is  composed  of  six  point  atoms 
at  the  corners  of  a  regular  octahedron  the  resultant 
projection  does  not  indicate  a  cage  structure. 

W.  R.  A. 

Electron  diffraction  investigation  of  the  mole¬ 
cular  structures  of  ethyl  chloride,  ethyl  bromide, 
isopropyl  chloride,  isopropyl  bromide,  methyl- 
chloroform,  and  isocrotyl  chloride.  J.  Y.  Beach 
and  D.  P.  Stevenson  (J.  Amer.  Chem.  Soc.,  1939, 
61,  2643 — 2651). — An  electron  diffraction  investiga¬ 
tion  of  EtCl  (I),  EtBr  (II),  Pr*Cl  (III),  Pr^Br  (IV), 
CMeCl3  (V),  and  CMe2ICHCl  (VI)  has  yielded  the 
following  data  :  C — Cl  distance,  1*76  ±0*02  (I)  and 
(V),  1*75 ±0*03  (III),  1*72±0*02  (VI);  C— Br,  1*91  ± 
0-02  (II),  1*91  ±0*03  a.  (IV);  C-C-Cl  angle,  111° 
30'±2°  (I),  109±3°  (III),  109±2°  (V),  123±2°  (VI); 
C-C-Br  angle,  109 ±2°  (II),  109°  28'±3°  (IV).  The 
C — H  bond  distance  was  assumed  to  be  1*09  A.  as 
found  for  CH4.  The  C-C-Cl  angle  in  (V),  as  in  Bu^Cl 
(A.,  1938,  1,  181),  is  <  the  tetrahedral  val.,  indicating 
that  the  electrostatic  repulsion  of  like  groups  and  the 
attraction  of  unlike  groups  determines  the  direction 
of  the  distortion  of  the  bond  angles  from  the  tetra¬ 
hedral  val.  The  steric  repulsions  between  attached 
groups  in  these  mols.  must  be  approx,  equal.  The 


shortening  of  0-04  a.  of  the  C-Cl  bond  in  (VI)  is  due 
to  the  effect  of  an  adjacent  double  linking.  W.  R.  A. 

Molecular  structure  of  acetaldehyde.  D.  P. 
Stevenson,  H.  D.  Burnham,  and  V.  Schomaker  (J. 
Amer.  Chem.  Soc.,  1939,  61,  2922 — 2925). — Electron 
diffraction  investigation  of  MeCHO  has  given  the 
following  data  :  C— C  distance,  l*50±0-02  a.  ;  C — 0, 
1-22 ±0-02  a.  ;  (MM)  angle,  121  ±2°.  The  val.  for 
the  C — 0  distance  is  in  good  agreement  with  those 
obtained  previously  for  CH20  (A.,  1939,  I,  554)  and 
for  glyoxal,  and  the  mean  val.  is  1*21  ±0*02  a.,  which 
is  the  val.  deduced  from  other  methods.  An  explana¬ 
tion  of  the  shortening  of  the  C — C  bond  distance  from 
1*54  to  1*50  a.  is  suggested.  W.  R.  A. 

Colour  and  magnetic  properties  of  manganous 
sulphide.  S.  S.  Bhatnagar,  B.  Prakash,  and  J. 
Singh  (J.  Indian  Chem.  Soc.,  1939,  16,  313 — 320). — 
Different  samples  of  pink  MnS  have  the  same  magnetic 
consts.,  x  =  41*85  X  10  6  at  34°,  magneton  no. 
5*95  —  6*02  agreeing  with  the  theoretical  Van  Vleck 
val.  of  5*92  for  Mn‘\  Pink  MnS  is,  in  general,  a  mix¬ 
ture  of  two  crystal  modifications  (A.,  1933,  341),  and 
the  constancy  of  x  for  different  samples  indicates  that 
both  modifications  have  the  same  x*  Consequently 
change  in  crystal  structure  cannot  explain  the  diver¬ 
gence  between  the  vals.  of  y  for  pink  MnS  and  green 
MnS  (x  =  64*15  x  10  °,  magnetic  moment  5*99 — 
6*01),  which  is  of  the  NaCl  lattice  type.  The  cause  of 
this  divergence  and  the  difference  in  colour  may  be 
due  to  differences  in  the  type  of  linkings  involved  in 
the  two  instances.  W.  R.  A. 

Magnetic  susceptibilities  of  metallic  oxides, 
with  special  reference  to  those  of  chromium 
and  manganese.  S.  S.  Bhatnagar,  A.  Cameron, 
E.  H.  Harbard,  P.  L.  Kapur,  A.  King,  and  B. 
Prakash  (J.C.S.,  1939,  1433 — 1441). — Application  of 
the  Curie  law  to  the  best  recorded  vals.  of  the  magnetic 
susceptibility,  x,  of  compounds  of  the  transition  metals 
gives  poor  results,  but  Weiss’  modification  of  this  law 
applied  to  the  oxides  of  Cr  and  Mn  gives  vals.  for  the 
magnetic  moments  which  agree  with  theory.  Thus 
magnetic  measurements  can  be  used  to  find  the 
structure  of  oxides,  and  the  occurrence  of  Cr‘“*  in 
a  hydrated  oxide  is  established.  The  decomp,  of 
Cr03,  with  variation  of  composition  in  non-stoicheio- 
metric  oxides,  does  not  produce  an  appreciable  effect 
on  x-  The  x  of  Cr203  depends  to  a  slight  extent  on 
the  method  of  prep.,  probably  due  to  the  presence  of 
impurities  and  to  traces  of  chemisorbed  gases.  This 
view  is  supported  by  the  fact  that  adsorption  of  02 
or  H2  at  440°  on  Cr203  causes  y  to  vary,  and  high- 
temp.  evacuation  also  produces  a  decrease  in  y. 
Activated  adsorption  on  oxides  may  be  connected  with 
the  reduction  of  chemisorbed  02,  and  the  use  of 
magnetic  measurements  for  following  surface  chemical 
processes  on  oxides  is  recommended.  Magnetic 
measurements  favour  the  formulae  OIMn*OMnIO 

R.  A. 

Principal  magnetic  susceptibilities  of  tellur¬ 
ium  crystal.  S.  R.  Rao  and  S.  R.  Govindahajan 
(Current  Sci.,  1939,  8,  414). — Crystals  prepared  by 
slow  cooling  have  susceptibilities  of  —0*329  X  10~6 
parallel  to  the  trigonal  axis  and  —0*296  X  10'6 


(Mn203),  MnlO  (MnO),  and  OIMnlO  (Mn02) 

W. 


602 


BRITISH  CHEMICAL  AND  PHYSIOLOGICAL  ABSTRACTS.— A.,  I. 


iv  (b~d) 


perpendicular  to  it.  On  heating,  the  former  falls 
and  the  latter  remains  const,  until  they  become  equal 
at  220°.  On  melting  at  450°  the  vol.  susceptibility 
falls  from  — 1*7  x  10~°  to  — 0*3  X  10~6.  Small 
amounts  of  Sn,  Cd,  Bi,  or  Pb  reduce  the  diamagnetic 
susceptibilities  by  amounts  which  increase  as  the  radius 
of  the  impurity  element  increases  but  are  independent 
of  the  no.  of  valency  electrons  in  the  latter.  The 
linkages  of  the  six  valency  electrons  in  polycryst. 
Te  are  probably  not  metallic  and  the  element  is 
non-metallic  from  the  magnetic  point'  of  view.  This 
contention  is  supported  by  the  high  resistivity  of  the 
element.  T.  H.  G. 


Formula  for  the  change  of  velocity  of  sound 
with  temperature.  A.  E.  Bate  (Nature,  1939, 144, 
479).— Between  —40°  and  100°,  v  =  331*5  +  0*560, 
where  v  is  the  velocity  in  m.  per  sec.  at  0°. 

L.  S.  T. 

Relation  between  refraction  coefficients  of 
higher  fatty  acids,  temperature,  and  their  degree 
of  unsaturation.  V.  J.  Anosov  and  G.  B.  Ravitsoh 
(Convpt.  rend.  Acad.  Sci.  U.R.S.S.,  1939,  22,  496 — 
498). — Data  on  nD  for  oleic,  linoleic,  and  linolenic 
acids  at  20 — 10°  are  given,  n  is  a  linear  function  of 
temp,  and  the  I  val.  F.  J.  G. 


Dependence  on  temperature  of  the  refractive 
power  of  crystallised  cellulose .  A.  Frey-Wyssling 
and  K.  Wuiirmann  (Helv.  Chim.  Acta,  1939,  22, 
981 — 988). — Vais,  of  n0  and  ne  for  the  F,  D ,  and  C 
lines  over  the  temp,  range  3*0 — 50-5°  are  recorded  for 
cryst.  cellulose  (ramie  fibres).  The  temp. -dependence 
of  n0  and  nCi  and  also  of  the  coeffs.  of  thermal  ex¬ 
pansion,  is  intermediate  between  vals.  characteristic 
of  the  liquid  and  solid  states,  indicating  that  there  are 
very  few  cross  valency-bonds  between  the  fibre  mols. 

F.  J.  G. 

Effect  of  an  excitation  energy  on  the  specific 
heat  of  liquid  helium  II  and  its  relation  to  the 
exchange  effect  in  a  non-ideal  Bose-Einstein 
gas.  A.  Michels,  A.  Bijl,  and  J.  de  Boer  (Nature, 
1939,  144,  594—595).  L.  S.  T. 


Specific  heat  of  methane  under  pressure. 
0.  N.  Trapeznikova  and  G.  A.  Miljutin  (Nature, 
1939,  144,  632). — The  sp.  heat  of  CH4  between  12° 
and  30°  K.  at  pressures  up  to  2000  kg.  per  sq.  cm. 
shows  two  max.  which  shift  with  changing  pressure. 
Curves  showing  the  change  in  temp,  of  these  max. 
with  a  change  in  pressure  are  reproduced.  The 
substitution  of  D  for  H  has  an  effect  similar  to  in¬ 
creasing  the  pressure  on  ordinary  CH4.  L.  S.  T. 

Entropy  of  cyanogen.  Heat  capacity  and 
vapour  pressure  of  solid  and  liquid.  Heats  of 
fusion  and  vaporisation.  R.  A.  Ruehrwein  and 
W.  F.  Giauque  (J.  Amer.  Chem.  Soc.,  1939,  61, 
2940 — 2944). — The  m.p,  and  b.p.  of  C2N2  are  245*27° 
and  251*95°  k.,  respectively.  The  v.p.  (internat.  cm. 
Hg)  from  202°  k.  to  the  m.p.  is  log10  P  =  —1795*9 jT 
—  0-00146477  +  9*42442  and  from  the  m.p.  to  253°  K. 
log10  P  =  —  1525-7/T  -  0-0040842T  +  8*96542.  Cp 
has  been  measured  from  14*S9°  K.  to  the  b.p.  The 
molal  heats  of  fusion  and  vaporisation  are  respectively 
1938  ±  1  and  5576  ±5  g.-cal.  The  entropy  of  the 
(ideal)  gas  at  1  atm.  is  55*43  g.-cal./degree/mol.  at 


251*95°  K.  and  57*64  at  298*1°  K.,  in  good  agreement 
with  the  val.  deduced  from  spectroscopic  data. 

W.  R.  A. 

Entropy  of  hydrogen  cyanide.  Heat  capacity, 
heat  of  vaporisation,  and  vapour  pressure. 
Hydrogen  bond  polymerisation  of  the  gas  in 
chains  of  indefinite  length.  W.  F.  Giauque  and 
R.  A.  Ruehrwein  (J.  Amer.  Chem.  Soc.,  1939,  61, 
2626 — 2633). — The  m.p.  and  b.p.  of  IICN  are  259*86° 
and  298*80°  k.,  respectively.  The  v.p.  of  liquid 
HCN  is  log10  P  (internat.  cm.  Hg)  =  —1600*8 /T 
—  0*0017835!T  +  7*771 14  and  the  triple  point  pressure 
is  14*048.  Heat  capacity  data  are  given  from  14°  K. 
to  b.p.  Near  170°  k.  there  occurs  a  narrow  region  of 
high  CP,  whilst  between  140°  and  170°  k.  the  attain¬ 
ment  of  thermal  equilibrium  is  less  rapid.  The 
entropy  change  corresponding  with  the  effect  at 
170°  K.  is  0*022  g.-cal./degree/mol.  The  heats  of 
fusion  and  of  vaporisation  are  2009  and  6027  g.-cal. 
per  mol.,  respectively.  The  entropy  of  an  equilibrium 
mixture  of  HCN  and  its  polymerides  at  298*80°  K. 
is  47*21  g.-cal./degree/mol.  From  available  v.d. 
data  the  existence  of  polymerides  is  shown  and  the 
relative  amounts  of  various  associated  forms  up  to  the 
heptameride  have  been  calc.  Polymerisation  occurs 
through  straight  chain  H-bonding  (this  is  also  re¬ 
sponsible  for  ~3%  polymerisation  in  H20  vapour  at 
100°).  For  HCN  the  polymerisation  introduces  a 
positive  correction  of  0*73  to  the  entropy  val.  For 
the  monomeride  the  following  vals.  of  #298ll  are  given  : 
gas,  from  calorimetric  data,  47*92 ;  from  spectro¬ 
scopic  data,  48*23  ;  liquid,  26*97  g.-cal./degree/mol. 

W.  R.  A. 

Entropy  and  heat  capacity  of  propylene.  B.  L. 
Crawford,  jun.,  G.  B.  Kistiakowsky,  W.  W.  Rice, 
A.  J.  Wells,  and  E.  B.  Wilson,  jun.  (J.  Amer.  Chem. 
Soc.,  1939,  61,  2980 — 2981). — Polemical  against 
Powell  and  Giauque  (A.,  1939,  I,  556).  A  revised 
set  of  w  for  C3H6  gives  ~2120  g.-cal.  for  the  potential 
barrier  hindering  rotation  of  the  Me  group.  The 
entropy  of  the  ideal  gas  at  b.p.  (225*35°  k.)  is  59*93  e.u. 
compared  with  a  calc.  val.  of  59*87.  W.  R.  A. 

Measurements  of  heat  capacity  and  heat  of 
vaporisation  of  water  in  the  range  0°  to  100°. 
N.  S.  Osborne,  H.  F.  Stimson,  and  D.  C.  Ginnings 
(J.  Res.  Nat.  Bur.  Stand.,  1939,  23,  197 — 260;  cf. 
A.,  1937,  I,  353). — Using  improved  apparatus  the  sp. 
heat  and  latent  heat  of  vaporisation  of  H20  have  been 
redetermined  at  various  temp,  between  0°  and  100°. 
The  heat  contents  of  both  phases  and  the  sp.  vol.  of 
the  saturated  vapour  are  deduced.  Tables  of  these 
quantities  are  given.  The  results  are  compared  with 
previous  data.  J.  W.  S. 

Thermal  properties  of  saturated  water  and 
steam.  N.  S.  Osborne,  H.  F.  Stimson,  and  D.  C. 
Ginnings  (J.  Res.  Nat.  Bur.  Stand.,  1939,  23,  261 — 
270).— From  the  authors'  results  (A.,  1931,  31 ; 
1932,  560;  1937,  353;  and  preceding  abstract)  the 
heat  content,  sp.  vol.,  and  entropy  of  both  the  liquid 
and  saturated  vapour  phases  have  been  deduced  for 
various  temp,  between  0°  and  the  crit.  temp.  (374*15°), 
and  are  presented  in  tabular  form.  J.  W.  S. 

Specific  heats  of  tantalum  in  the  normal  and 
in  the  superconducting  state.  W.  H.  Keesom 
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and  M.  D£$irant  (Proc.  K.  Akad.  Wetensch.  Am¬ 
sterdam,  1939,  42,  536 — 537).— In  the  absence  of  a 
magnetic  field,  Ta  (99*96%)  appears  to  show  a  dis¬ 
continuity  in  the  sp.  heat  C  at  4*075°  k.  (cf.  4*38°  K. 
found  by  Meissner,  A.,  1929,  250),  at  which  the  differ¬ 
ence  A G  (  =  Cn  —  Cj),  in  the  superconductive  and 
normal  states  =  0*00881  g.-cal.  per  degree  mol.  This 
val.  agrees  with  that  obtained  from  Rutgers’  formula 
(cf.  A.,  1937,  I,  451),  but  in  a  magnetic  field  AC  is 
'  found  to  be  much  lower  than  calc.  vals.  With  fields 
of  446*8  and  691*6  gauss,  sp.  heat  discontinuities  at 
3*705  and  3*49°  K.,  respectively,  are  higher  than 
vals.  obtained  from  the  induction  curve,  but  agreeing 
with  the  temp,  obtained  from  the  resistance  curve  of 
Mendelssohn  and  Moore  (A.,  1936,  556).  The  super¬ 
conductive  state  may  still  persist  at  fields  for  which 
B*  0.  Cn  =  464*5(77/246*5)3  +  0-00141SP,  in  which 
the  first  term  is  due  to  the  at.  lattice  and  the  second 
to  conduction  electrons.  The  Debye  characteristic 
temp,  is  246*5°  in  approx,  agreement  with  Simon  and 
Ruhemann  (A.,  1928,  40).  W.  R.  A. 

Specific  heat  anomaly  of  potassium  dihydro¬ 
gen  phosphate  at  the  upper  Curie  point.  W. 
Battle  (Helv.  Phys.  Acta,  1939,  12,  279 — 281). — 
The  sp.  heat  of  KH2P04  has  been  measured  from  100° 
to  120°  K.  with  a  vac.  radiation-calorimeter.  Outside 
the  region  110 — 115°  k.  the  sp.  heat  is  ~28  g.-cal. 
per  mol.  per  degree,  but  rises  at  the  Curie  point  (113°) 
to  160  g.-cal.  per  mol.  per  degree.  Tho  energy 
absorbed  in  the  disappearance  of  tho  internal  electric 
field  is  60  g.-cal.  per  mol.,  giving  a  val.  0*5  for  the 
Lorentz  factor.  L.  J.  J. 

Specific  heat  of  a  substance  showing  spon¬ 
taneous  electric  polarisation.  J.  Mendelssohn 
and  K.  Mendelssohn  (Nature,  1939,  144,  595). — 
The  sp.  heat  of  KH2P04,  measured  between  40°  and 
130°  K.,  shows  no  anomaly  at  the  so-called  “  lower 
Curie  point,”  indicating  that  the  apparent  dis- 
appcarance  of  spontaneous  electric  polarisation  to¬ 
wards  lower  temp,  is  due  to  a  freezing-in  of  the 
dipoles.  A  marked  anomaly  occurs  at  the  Curie 
point  (122°  K.).  L.  S.  T. 

Latent  heats  of  sublimation  and  evaporation 
of  certain  substances.  W.  Hume-Rothery  (Phil. 
Mag.,  1939,  [vii],  28,  465 — 480). — For  normal  metallic 
elements  the  latent  heat  of  fusion  is  small,  and  the 
ratio  X,/Xj  of  the  latent  heats  of  sublimation  and 
evaporation  at  the  triple  point  is  ~1.  For  many  sub¬ 
stances  X,/Xj  approximates  to  the  ratio  of  small  whole 
nos,  and  the  significance  of  this  is  discussed.  It  is  also 
suggested  that  simple  relations  exist  between  the 
latent  heats  of  the  different  modifications  of  allo- 
tropic  substances.  T.  H.  G. 

Cohesion  of  simple  compounds.  III.  J.  M. 

Stevels  (Rec.  trav.  chim.,  1939,  58,  931 — 940; 
cf.  A.,  1939,  I,  248). — The  introduction  of  certain 
corrections  improves  the  agreement  between  calc,  and 
observed  vals.  for  the  b.p.  of  F  compounds. 

F.  J.  G. 

Density  and  pressure  of  vapour  at  low  tem¬ 
peratures.  II.  Nitrobenzene.  V.  G.  Gtjrevitsch 
and  K.  K.  Sigalovskaja  (J.  Gen.  Chem.  Russ.,  1939, 
9,  1326 — 132S). — The  density  of  PhN02  vapour  was 
nn**  (a.,  i.) 


measured  between  15°  and  53°.  Bruckner’s  vals. 
(A.,  1931,  1004)  are  too  high.  J.  J.  B. 

Pressure,  volume,  temperature  relations  of 
ethylene  in  the  critical  region.  II.  R.  L.  McIn¬ 
tosh,  J.  R.  Dacey,  and  O.  Maass  (Canad.  J.  Res., 
1939,  17,  B,  241—250;  cf.  A.,  1939,  I,  515).— 
Nine  pressure  isothermals  for  C2H4  at  8*92 — 10*00° 
have  been  determined.  Evidence  is  given  for  the 
existence  of  a  two-phase  system  at  temp,  above  that 
of  disappearance  of  the  meniscus.  At  9*50°  (the 
classical  crit.  temp.)  the  val.  of  l  is  ~4*2  cal.  per  g. 
Hysteresis  of  liquid-phase  p  with  temp,  at  const,  vol. 
is  attributed  to  a  residual  quantity  of  vapour  remaining 
suspended  in  the  liquid  during  cooling.  A  qual. 
description  of  the  changes  occurring  in  the  transition 
region  of  liquid  to  gas  is  developed  from  experimental 
evidence.  F.  H. 

Vapour  pressure  measurements  by  new  dy¬ 
namic  and  static  methods.  Comparative  study 
of  the  applicability  of  the  reaction  isochore  to 
measurement  of  heat  of  vaporisation.  D.  Radu- 
lescu  and  M.  Alexa  (Bull.  Soc.  Chim.  Romania, 
1938,  20,  89— 113).— V.p.  of  MeOH,  Pr“OH,  HC02Et, 
MeOAc,  PrQOAc,  EtC02Et,  CHCI3,  CCI4,  CHBr3, 
C2H4C12,  C2H4Br2,  COMe2,  and  CGH6  have  been 
measured  at  several  temp,  between  0°  and  25°  by  a 
static  and/or  dynamic  method  (cf.  A.,  1936,  930). 
C2H4Br2  and  certain  other  liquids  give  inaccurate 
results  by  the  static  method  when  Hg  is  used  as  the 
manometric  liquid;  in  such  cases  a  glycerol  mano¬ 
meter  gives  more  satisfactory  vals.  Heats  of  vaporis¬ 
ation  of  the  liquids  are  calc,  by  the  van ’t  Hoff  isochore. 

F.  L.  U. 

Vapour  pressures  and  accommodation  coeffi¬ 
cients  of  four  non-volatile  compounds.  Vapour 
pressure  of  tri-m-cresyl  phosphate  over  poly¬ 
vinyl  chloride  plastics.  F.  H.  Verhoek  and  A.  L. 
Marshall  (J.  Ainer.  Chem.  Soc.,  1939,  61,  2737 — 
2742).— The  v.p.  of  (m- -  (I)  and  (p-C6H4Me)3P04l 
o-C6H4(C02Bu)2,  and  dibenzyl  sebacate  have  been 
measured  at  ~100°  by  a  static  method  and  by  three 
dynamic  methods  which  are  described.  The  accom¬ 
modation  cocffs.  for  these  liquids  are  unity.  The 
v.p.  of  the  plasticiser  in  a  polyvinyl  chloride-(I)  plastic 
is  independent  of  concn.  from  15*  to  100%  plasticiser 

'  W.  R.  A. 

Thermal  properties  of  halides.  XII.  Measure¬ 
ment  of  vapour  pressure,  and  the  m.p,  and 
saturation  pressures  of  scandium,  thorium,  and 
hafnium  halides.  W.  Fischer,  R.  Gewehr,  and 
H.  Wingchen.  XIII.  Saturation  pressures  of 
stannous  halides.  W.  Fischer  and  R.  Gewehr 
(Z.  anorg.  Chem.,  1939,  242,  161 — 187,  188 — 192; 
cf.  A.,  1933,  560).- — XII.  An  apparatus  for  measuring 
the  v.p.  (with  an  accuracy  of  0*1 — 1  mm.)  at  high 
temp,  of  substances  which  attack  quartz  and  porcelain 
is  described,  and  used  to  measure  the  v.p.  of  Sc  and 
Th  halides.  The  following  data,  with  some  pre¬ 
liminary  measurements  for  HfCl4  and  HfBr4,  are 
recorded:  ScCl3,  m.p.  960 ±2°,  b.p.  967°;  ScBr3, 
m.p.  960±2o,  sublimation  temp.  929°;  Scl3,  m.p. 
945  ±8°,  sublimation  temp.  909°;  ThCl4,  m.p. 
770±2°,  b.p.  921°;  ThBr4,  m.p.  679±3°,  b.p.  857°; 
Thl4,  m.p.  566 ±2°,  b.p.  837°.  The  results  confirm 
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the  previously  derived  rules  concerning  the  thermal 
behaviour  of  halides. 

XIII.  By  means  of  an  apparatus  previously  de¬ 
scribed  (A.,  1933,  560)  the  v.p.  of  SnCl2,  SnBr2,  and 
Snl*  between  ~400°  and  700°  have  been  measured. 
The  following  data  are  recorded  for  the  three  sub¬ 
stances,  respectively  :  b.p.  652°,  639°,  714°;  heat  of 
evaporation  20*5,  24*5,  25  kg. -cal.  per  mol. ;  Trouton 
const.  22,  27,  25.  0.  J.  W. 

Anomalous  thermal  expansion  of  carbon  di¬ 
sulphide  at  low  temperatures.  J.  Mazur  (Nature, 
1939,  144,  328 — 329). — Between  20°  and  —112°,  the 
coeff.  of  thermal  expansion  of  CS2  (curve  given) 
decreases  rapidly  with  a  fall  in  temp,  to  a  min.  at 
“80°,  and  then  increases.  L.  S.  T. 

Relativistic  thermodynamics.  D.  van  Dant- 
zig  (Proc.  K.  Akad.  Wetensch.  Amsterdam,  1939,  42, 
601 — 607). — Mathematical.  W.  R.  A. 

Relativistic  gas  theory.  D.  van  Dantzig  (Proc. 
K.  Akad.  Wetensch.  Amsterdam,  1939,  42,  608 — 
625). — Mathematical.  W.  R.  A. 

Hildebrand's  method  of  proving  44  what  sub¬ 
stances  can  obey  Raoult's  law  at  all  pressures 
and  temperatures."  I.  R.  Kritschevski  (Acta 
Physicochim.  U.R.S.S.,  1939,  10,  885—886).— 

Hildebrand's  method  of  proving  that  only  liquids 
having  identical  vals.  of  [3p/dT)v  can  form  ideal 
solutions  at  all  pressures  and  temp,  is  shown  to  be 
incorrect.  0.  J.  W. 

p-v-T  relations  and  an  equation  of  state  for 
unsaturated  vapour  of  methyl  alcohol.  L.  M. 

Laschakov  (Acta  Physicochim.  U.R.S.S.,  1939,  11, 
107 — 116). — The  compressibility  of  unsaturated 
MeOH  vapour  has  been  investigated  at  temp,  from 
170°  to  290°,  pressures  from  10  to  95  atm.,  and  sp.  vol. 
from  8-0  to  100  c.c.  per  g.  Results  can  be  described 
bv  a  Beattie-Bridgeman  equation  of  state  (cf.  A.,  1927, 
819)  with  an  error  of  0-21%.  O.  D.  S. 

Forces  associated  with  heat  flow  in  helium  II. 
J.  F.  Allen  and  J.  Reekie  (Nature,  1939,  144, 
475 — 476). — The  force  associated  with  the  flow  of 
heat  in  He  II  has  two  components,  one  a  surface  effect 
in  which  the  liquid  is  forced  against  the  direction  of 
the  heat  flow,  and  the  other  a  vol.  effect  in  which  the 
liquid  in  the  centre  of  the  channel  is  forced  in  the 
direction  of  the  heat  flow.  An  apparatus  for  observ¬ 
ing  these  two  effects  simultaneously  is  described.  At 
high  heat  inputs  the  surface  component  appears  to 
become  saturated.  The  results  described  also  help  to 
confirm  the  view  that  the  fountain  effect  (A.,  1939,  I, 
410)  is  associated  with  the  surface  of  the  channel  (cf. 
ibid.,  191),  L.  S.  T. 

Thermal  conductivity  of  liquid  helium  II.  E. 

Ganz  (Helv.  Phys.  Acta,  1939,  12,  294 — 295). — Heat- 
impulses  are  transmitted  through  a  capillary  filled 
with  liquid  He  II  with  a  high  velocity  (>100  m.  per 
sec.).  L.  J.  J. 

Thermal  conductivity  of  solid  helium.  A.  K. 
Kikoin  (Acta  Physicochim.  U.R.S.S.,  1939,  10, 
307 — 312). — The  thermal  conductivity  of  solid  He 
below  the  X-point  is  —1*2  times  that  of  liquid  He  I,  but 
the  data  are  jiot  sufficiently  accurate  for  conclusions  to 


be  reached  as  to  the  influence  of  temp,  on  the  con¬ 
ductivity  of  the  solid.  C.  R.  H. 

Accommodation  coefficient  of  helium  on 
nickel.  (Miss)  B.  Raines  (Physical  Rev.,  1939,  [ii], 
56,  691 — 695). — The  thermal  accommodation  coeff.  of 
He  on  gas- free  “  A  "  Ni,  measured  at  90°,  195°,  273°, 
and  369°  k.,  was  0-048, 0*060,  0  071,  and  0-077,  respec¬ 
tively  (±0-004).  In  the  presence  of  the  gas  the  coeff. 
rose  rapidly  to  the  equilibrium  vals.  0-413, 0-423, 0-360, 
and  0-343,  respectively  (±0-012).  The  calc.  vals.  of 
the  two  consts.  of  the  interaction  potential  between  a 
He  and  a  Ni  atom  are  (0-75 ±0-05)  X  108  cm.-1  for  the 
exponential  decay  const.,  and  430 ±60  cal.  per  mol.  for 
the  heat  of  adsorption  of  He  on  Ni.  The  thermal 
conductivity  of  “  A  "  Ni,  measured  at  90°  and  195°  K., 
was  0-74±0-04  and  0-71  ±0-04  w.  per  sq.  cm.  per 
degree  respectively.  N.  M.  B. 

Dunstan's  law.  A.  H.  Nissan  (Nature,  1939, 
144,  383 — 384;  cf.  A.,  1939,  I,  411). — A  more  funda¬ 
mental  form  of  Dunstan's  equation  for  73  is  deduced  by 
combining  Trouton’s  rule  with  the  Clausius-Clapeyron 
and  Andrade  equations.  Limitations  of  the  law  are 
discussed.  L.  S.  T. 

Limiting  volumes  of  oxygen  and  hydrogen. 
G.  P.  Lutschinski  (J.  Gen.  Chem.  Russ.,  1939,  9, 
1310 — 1312). — From  the  viscosity  of  8  compounds  of 
0  its  limiting  vol.  is  0-54  c.c.  per  g.  The  limiting  vol. 
of  H  from  the  73  of  H20  between  82°  and  100°  is  4-40 
c.c.  per  g.  J.  J.  B. 

Influence  of  an  electric  field  on  the  streaming 
velocity  of  anisotropic  liquid  p-azoxyanisole  in  a 
capillary.  G.  M.  Michailov  and  V.  N.  Zvetkov 
(Acta  Physicochim.  U.R.S.S.,  1939,  10,  415 — 432). — 
The  velocity  of  flow  of  anisotropic  liquid  p-azoxv- 
anisole  through  a  capillary  placed  in  an  electric  field  is 
decreased  by  longitudinal  fields,  but  in  transverse 
fields  is  measurably  increased  if  the  streaming  velocity 
is  small  and  the  frequency  of  the  field  is  not  too  high. 
Electric  fields  are  without  effect  when  the  temp, 
approaches  the  point  of  transition  into  the  isotropic 
form.  W.  R.  A. 

Effect  of  magnetic  and  electric  fields  on  the 
streaming  velocity  of  anisotropic  liquid  p-azoxy- 
anisole  in  a  capillary  tube.  G.  M,  Michailov  and 
Y.  N.  Zvetkov  (Acta  Physicochim.  U.R.S.S.,  1939, 
10,  775 — 788). — The  effect  of  a  transverse  magnetic 
field  on  the  streaming  velocity  of  p-azoxyanisole  (I) 
reaches  a  saturation  val.  for  sufficiently  strong  fields. 
The  coeff.  of  internal  viscosity  of  (I)  when  the  axes  of 
the  mol.  are  perpendicular  to  the  stream  and  parallel 
to  the  velocity  gradient  is  about  four  times  the  coeff. 
when  the  mols.  are  arranged  parallel  to  the  stream  and 
perpendicular  to  the  velocity  gradient.  The  simul¬ 
taneous  action  of  a  magnetic  and  an  electric  field  has 
been  investigated.  The  change  in  the  streaming  time 
from  that  in  the  magnetic  field  alone  is  due  to  the 
orientation  of  mols.  by  the  electric  field.  A.  J.  M. 

Viscosity  of  liquids  at  high  hydrostatic  pres¬ 
sures.  R.  B.  Dow  (Phil.  Mag.,  1939,  [vii],  28, 
403 — 422). — Abs.  and  relative  methods  of  measure¬ 
ment,  including  a  new  apparatus  for  the  rotating - 
c}rlinder  method,  are  discussed.  73  has  been  measured 
for  mixtures  of  CS2  and  CC14  since  these  are  non -polar 
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liquids  having  mols.  with  quite  different  force  fields. 
Although  i)  increases  with  the  pressure  p  for  all 
mixtures,  both  at  30°  and  75°,  the  ratio  ^30/^75  shows 
an  initial  fall  as  p  increases  to  '—2000  kg.  per  sq.  cm., 
followed  by  a  rise  up  to  the  highest  vals.  of  p  employed 
10,000  kg.  per  sq.  cm.).  Theoretical  aspects  of 
viscosity  at  high  pressures  are  also  discussed. 

T.  H.  G. 

Equation  of  state  for  gaseous  mixtures.  I.  R. 
Kritschevski  and  J.  S.  Kazarnovski  (Acta  Phys- 
icochim.  U.R.S.S.,  1939,  10,  217 — 244). — Theoretical. 
A  semi- empirical  equation,  p  =  p  +  pl^2  + 
a  .  NxN2(p\  —  pl)y  where  p  =  total  pressure,  pi  and 
p2  =  pressures  of  the  pure  components,  Nx  and  N.2  = 
mol.  fractions  of  the  components,  and  a  is  a  coeff. 
depending  solely  on  temp.,  has  been  derived  and 
successfully  applied  to  compressibility  data  for  six 


gaseous  mixtures. 


C.  R.  H. 


Phase  equilibria  in  hydrocarbon  systems. 
Joule-Thomson  coefficient  of  gaseous  mixtures 
of  methane  and  ethane .  R.  A.  Bddenholzer,  B.  H. 
Sage,  and  W.  N.  Lacey  (Ind.  Eng.  Chem.,  1939,  31, 
12S8 — 1292). — The  Joule-Thomson  coeffs.  for  three 
mixtures  of  CH4  and  C2H6  have  been  determined  at 
70 — 220°  F.  and  at  pressures  of  40—1500  lb.  per  sq.  in. 
By  combining  the  results  with  previous  data  the  iso- 
barie  heat  capacities  of  the  mixtures  under  various 
conditions,  and  the  isothermal  enthalpy-pressure 
coeff.  at  160°,  have  been  deduced.  J.  W.  S. 

Gas-vapour  solutions  at  high  pressures.  I.  R. 

Kritschevski  and  N.  E.  Chazaxova  (Acta  Physico- 
chim.  U.R.S.S.,  1939,  10,  199— 216).— Theoretical. 
The  application  of  the  Gibbs-Dalton  law,  the  Lewis- 
Randall  rule,  and  equations  of  state  to  gas-vapour 
solutions  at  high  pressures  is  discussed.  Components 
must  possess  parallel  isometrics  in  order  to  form  a 
regular  gas  solution.  A  derived  equation  enables 
other  isotherms  to  be  calc,  from  an  experimentally 
determined  isotherm.  Published  data  for  the  system 
C02-I  satisfactorily  fit  in  with  the  equation.  The 
electrostatic  theory  for  solutions  of  polar  vapour  in 
non-polar  gas  has  been  developed  and  an  equation  has 
been  derived  which  agrees  with  data  for  solutions  of 
H20  vapour  in  various  gases.  As  pressure  increases, 
the  mol.  fraction  of  vapour  in  the  gas  phase  decreases 
to  a  min.  val.  and  then  increases.  An  equation 
expressing  the  conditions  obtaining  at  this  min.  point 
has  been  derived  but  data  confirming  it  are  lacking. 

C.  R.  H. 

Density  and  viscosity  of  glycerol  solutions  at 
low  tempeartures.  E.  Green  and  J.  -P.  Parke 
(J.S.C.I.,  1939,  58,  319 — 320). — Aq.  solutions  of  30 — 
80%  concn.  have  been  examined  at  —5°  to  —40°. 
Ti  were  >  vals.  published  previously.  F.  L.  U. 

Study  of  diffusion  processes  by  electrolysis 
with  micro-electrodes.  H.  A.  Laitinen  and  I.  M. 
Koltiioff  (Nature,  1939, 144,  549 — 550). — Equations 
for  linear  and  spherical  diffusion  have  been  tested  by 
determining  current-time  curves  for  the  electrolysis 
of  0*00lM-K4Fe(CN)6  in  (Mn-KCI  at  25°±0-02°  with 
various  shapes  of  Pt  micro-electrodes.  Theoretical 
curves  were  obtained  only  in  the  case  of  linear  dif¬ 
fusion  of  K4Fe(CN)6  when  using  one  particular  type 
of  electrode.  L.  S.  T. 


Devitrification  temperatures  of  solutions  of  a 
carbohydrate  series.  B.  J.  Luyet  (J.  Physical 
Chem.,  1939,  43,  881 — 885). — The  time  required  for 
devitrification  of  the  glasses  formed  by  supercooling 
aq.  solutions  of  glucose,  sucrose,  raffinose,  and  dextrin 
has  been  studied  as  a  function  of  temp.  For  standard 
times  of  keeping  the  devitrification  temp,  decreases 
onlv  slowlv  with  increasing  concn.,  and  for  the  series 

v  v  O  9 

investigated  is  the  lower  the  smaller  is  the  mol.  wt. 
of  the  sugar.  Preliminary  results  with  solutions  of 
gums,  agar,  gelatin,  CH20,  (CH2*OH)2,  and  glycerol 
indicate  that  the  various  radicals  exert  different 
influences  on  the  devitrification  temp.  J.  W.  S. 

Pressure-volume-temperature  relations  in 
solutions.  III.  Thermodynamic  properties  of 
mixtures  of  aniline  and  nitrobenzene.  R.  E. 
Gibson  and  O.  H.  Loeffler  (J.  Amer.  Chem.  Soc., 
1939,  61,  2877 — 28S4). — Measurements  have  been 
made  of  the  sp.  vol.  at  25°,  the  thermal  expansions  at 
10°  intervals  from  25°  to  85°,  and  the  compressions 
to  various  pressures  >1000  bars  at  25°,  45°,  65°,  and 
85°  of  six  solutions  of  NH2Ph  in  PhN02  covering  the 
whole  range  of  concn.  From  the  data  (dP/dT)ry 
( dE/dV)r ,  and  the  vol.  changes  on  mixing  are  com¬ 
puted,  and  the  variation  of  these  quantities  when  the 
temp,  is  changed  at  const,  vol.  has  been  studied.  A 
correlation  exists  between  the  effect  of  temp,  and  of 
mixing  on  the  mol.  distribution  in  the  liquids  on  the  one 
hand  and  the  internal  pressures  and  vol.  changes  on 
mixing  on  the  other.  The  attractive  pressures  of  the 
solutions  (cf.  A.,  1939,  I,  558)  are  represented  by 
PA  =  a  ]  F2  737.  Several  equations  for  the  vol.  changes 
on  mixing  are  considered.  W.  R.  A. 

Properties  of  concentrated  solutions  of  sodium 
carbonate.  L.  D.  Roberts  and  G.  B.  Mangold,  jun. 
(Ind.  Eng.  Chem.,  1939,  31,  1293 — 1295).— The  dy  n , 
sp.  conductivity,  and  pit  vals.  of  1 — Gn.  aq.  solutions  of 
Na2C03  have  been  determined  at  various  temp,  and 
are  tabulated.  J.  W.  S. 

Apparent  ionic  volumes  in  aqueous  solutions 
and  electrostriction  by  ionic  fields.  Y.  Koba- 
yashi  (J.  Sci.  Hirosima  Univ.,  1939,  9,  241 — 267). — 
The  compressibility  coeff.  of  H20  has  been  investig¬ 
ated  up  to  high  pressures.  A*n  expression  for  the 
electrostriction  of  H20  by  an  ionic  field  has  been 
derived  mathematically  and  is  applied  to  data  on 
uni-  and  bi-valent  ions.  The  apparent  ionic  vol.  of 
various  ions  at  infinite  dilution  and  the  “  ion  space 
radii  ”  have  been  evaluated.  W.  R.  A. 

Ions  of  europium  distributed  between  different 
configurations  in  homogeneous  solutions.  S. 
Freed,  S.  I.  Weissman,  F.  E.  Fortess,  and  H.  F. 
Jacobson  (J.  Chem.  Physics,  1939,  7,  824 — 828). — 
The  structure  of  the  absorption  spectrum  of  Eu*’* 
ions  is  a  function  of  the  environment  of  these  ions  in 
solution.  Thus  addition  of  KN03  to  aq.  EuC13 
produces  structures  characteristic  of  Eu(N03)3  in 
addition  to  the  spectrum  of  EuC13,  and  the  spectra 
of  Eu  salts  in  EtOH  differ  from  those  of  aq.  solutions 
of  the  corresponding  salts.  In  a  mixed  H20-EtOH 
solvent  EuC13  has  a  spectrum  indistinguishable  from 
the  exactly  superposed  spectra  of  EuC13  in  H20  and 
in  EtOH,  the  relative  intensities  varying  with  the 
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relative  amounts  of  the  components.  The  lines  of 
the  spectrum  of  Eu(N03)3  in  the  mixed  solvent, 
however,  are  shifted  from  the  positions  which  they 
occupy  in  the  spectra  of  Eu(N03)3  in  the  pure  solvents, 
the  extent  of  the  shift  varying  continuously  with  the 
H20  :  EtOH  ratio.  These  results  are  discussed  with 
reference  to  the  behaviour  of  electrolytes  in  mixed 
solvents.  W.  R.  A. 

Polarising  properties  of  ions  in  aqueous  solu¬ 
tions.  I.  I.  Saslavski  (J.  Gen.  Cliem.  Russ.,  1939, 
9,  1094 — 1100). — The  magnitude  of  the  vol.  change 
Au  associated  with  dissolution  of  electrolytes  in  H20 
depends  both  on  the  valency  of  the  ions  and  on  their 
individual  properties.  In  general  Av  varies  parallel 
with  Ak,  the  change  in  internal  pressure.  The  vals. 
of  Av  vary  periodically  with  rising  at.  wt.  in  certain 
series  of  elements.  R.  T. 

Viscosity  of  non -ideal  Binary  liquid  systems. 
M.  K.  Srinivasan  (J.  Indian  Chem.  Soc.,  1939, 16, 305 
— 307). — The  cube  root  equation,  which  accurately 
expresses  the  7)  of  ideal  binary  liquid  mixtures  as  a 
function  of  the  composition,  has  been  modified  for 
non-ideal  systems  by  taking  into  account  the  vari¬ 
ations  of  p  which  occur  when  the  components  are 
mixed.  The  proposed  equation  agrees  as  satisfactor¬ 
ily  as  others  with  recorded  data  on  11  binary  liquid 
mixtures  the  -^-composition  curves  of  which  either 
sasr  or  show  max.  and  min.  W.  R.  A. 

o 

Viscosity  in  the  systems  :  ketones-organic 
acids.  I.  V.  V.  Udovenko  (J.  Gen.  Chem.  Russ., 
1939,  9,  1162 — 1166). — Composition-*/]  and  -d  curves 
are  given  for  the  systems  COMe2-R*COoH  (R  =  H, 
Me,  Pr,  CH2C1,  CC13)  at  20—45°.  Evidence  of 
chemical  reaction  is  given  by  the  curves  for  the 
system  COMe2— AcOH,  R.  T. 

Effect  of  complex  formation  in  solutions  on 
chemical  kinetics.  V.  A.  Goldschmidt  and  N.  K. 
Vorobiev  (Trans.  Ivanovo  Chem.  Tech.  Inst.,  1939, 
f> — 12).— The  ^-composition  curves  of  binary  mixtures 
of  NPhMe2  with  COMc2,  COPhMe,  PhN02,  MeOH, 
and  CHgPlrOH,  and  of  C5H5N  with  PhN02  and 
MeOH  exhibit  neither  max.  nor  min.  The  curves  for 
NPhMe2  +  MeOH  and  C5H5N  +  MeOH  are  the  only 
ones  which  are  convex  upwards.  Reactions  proceed¬ 
ing  by  way  of  solvated  mols.  may  have  low  vals.  of 
the  energy  of  activation  and  the  B  factor  in  Arrhenius’ 
equation.  R.  C. 

Properties  of  liquid  amalgams.  V.  D.  Pono¬ 
marev  and  S.  M.  Gubelbank  (J.  Gen.  Chem.  Russ., 
1939,  9,  1365—1368). — The  cations  of  weakly  dis¬ 
sociated  salts,  such  as  HgCl2,  or  of  sparingly  sol.  salts, 
such  as  HgCl,  PbS04,  AgCl,  Ag2S,  etc.,  are  readily 
replaced  by  Zn  when  the  acid  suspension  or  solution 
is  shaken  with  Zn-Hg.  R.  T. 

Solubility  of  nitrogen  in  molten  iron-silicon 
alloys.  J.  C.  Vaughan  and  J.  Chxpman  (Amer. 
Inst.  Min.  Met.  Eng.  Tech,  Publ.  No.  1109,  1939, 
8  pp. ;  Met.  Tech.,  1939,  6,  No.  7). — The  solubility  of 
N2  at  atm.  pressure  in  liquid  Fe-Si  alloys  containing 
up  to  15*8%  Si  was  determined  at  1630±30°.  The 
solubility  increases  from  0*041%  in  pure  Fe  to  about 
0*046%  between  1%  and  2%  Si,  and  then  decreases  to 
about  0*01%  at  the  highest  [Si]  employed.  The 


results  indicate  the  formation  of  an  Fe  nitride  and  an 
Fe  silicide  in  solution  and  a  Si  nitride  of  limited 
solubility  in  the  melt.  R.  B.  C. 

Simultaneous  diffusion  of  nickel  and  silicon 
in  solid  copper.  R.  F.  Mehl  and  F.  N.  Rhines 
(Amer.  Inst.  Min.  Met.  Eng.  Tech.  Publ.  No.  1072, 
1939,  12  pp.;  Met.  Tech.,  1939,  6,  No.  5).— The  rates 
of  diffusion  of  Ni  and  Si  when  diffusing  simultaneously 
into  Cu  were  determined  at  1000°  and  850°  and 
compared  with  those  of  Ni  and  Si  when  diffusing 
separately  into  Cu.  The  ternary  Ni-Cu-Si  system 
involves  the  quasi- binary  system  Cu-Ni2Si ;  the  solid 
solubility  of  Ni2Si  in  Cu  decreases  with  "falling  temp, 
and  the  ppt.  is  Ni2Si.  The  rapid  diffusion  of  Si  in  Cu 
is  markedly  slowed  down  by  the  presence  of  Ni, 
whereas  the  low  rate  of  diffusion  of  Ni  into  Cu  is 
little,  if  at  all,  affected  by  the  presence  of  Si.  The 
quasi-binary  systems  Al~MgZn2  and  Al-Mg2Si  exhibit 
a  similar  behaviour.  The  pronounced  interaction  of 
Ni  and  Si  during  simultaneous  diffusion  becomes 
more  marked  with  increasing  concn.  Equality  in  the 
diffusion  coeffs.  of  Ni  and  Si  when  these  solutes 
diffuse  from  a  core  alloy  containing  Ni  and  Si  in  the 
proportions  of  Ni2Si  suggests  the  diffusion  of  mols.  of 
Ni2Si.  The  data  can,  however,  best  be  explained  by 
assuming  the  occurrence  of  momentary  strong  bonds 
between  Ni  and  Si  atoms  when  these  are  on  adjacent 
lattice  positions,  with  resultant  retardation  in  the 
rate  of  movement  of  the  more  rapidly  diffusing 
solute  Si.  R.  B.  C. 

Thermodynamic  study  of  the  lead-antimony 
system.  H.  Seltz  and  B.  J.  DeWitt  (J.  Amer. 
Chem.  Soc.,  1939,  61,  2594 — 2597). — 1 The  e.m.f.  of 
cells  of  the  type  Pb  (Z)|PbCl2  in  IvCl-LiCl  (Z)|Pb-Sb  (l) 
have  been  measured  up  to  630°,  and  vals.  for  activities 
and  relative  heat  contents  of  Pb  and  Sb  in  their  liquid 
alloys  have  been  calc.  The  system  shows  a  simple 
eutectic  with  a-  and  p-solid  solutions  of  Sb  in  Pb  and 
Pb  in  Sb  respectively  as  solid  phases.  The  eutectic 
is  at  250°  and  12*1%  Sb.  The  eutectic  solids  contain 
3*86%  Sb  for  the  a-phase  and  4*51%  Pb  for  the  p- 
phase.  W.  R.  A. 

Transition-point  diagram  of  the  zirconium- 
titanium  system.  J.  D.  Fast  (Rec.  trav.  chim., 
1939,  58,  973 — 983). — The  transition  points  of  a  no. 
of  Ti-Zr  alloys  have  been  determined  and  expressed 
in  the  form  of  an  equilibrium  diagram  showing  a 
min.  at  545°  for  the  at.  ratio  1:1.  The  transition 
point  of  pure  Ti  is  885°±10°.  The  m.p.  of  alloys 
with  50  and  70  at.-%  Ti  suggest  a  min.  in  the  m.p. 
diagram  at  ~1575°  for  ^60  at.-%  Ti.  Lattice 
consts.  for  the  alloys  are  recorded ;  they  indicate  a 
slight  contraction  on  solid  solution  formation. 

F.  J.  G. 

Effect  of  high  pressure  on  the  order- disorder 
transformation  in  alloys.  T.  C.  Wilson  (Physical 
Rev.,  1939,  [ii]  56,  598— 611).— With  electrical  re¬ 
sistance  as  an  index  of  degree  of  order,  the  behaviour  of 
the  order-disorder  transformation  for  CuAu,  Cu3Au, 
and  CuZn  under  hydrostatic  pressures  up  to  10,000 
kg.  per  sq.  cm.  and  over  the  temp,  range  50 — 426° 
is  reported.  For  temp,  below  the  crit.  point,  observ¬ 
ations  are  consistent  with  predictions  from  reported 
thermal  expansion  data  and  deductions  from  the 
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Bragg-Williams  theory.  The  crit.  point  of  CuAu 
and  of  Cu3Au  is  raised  by  pressure.  Examination  of 
a-brass  (Cu3Zn)  indicates  slight  ordering  of  the 
constituents  under  high  pressure.  N.  M.  B. 

Diffusion  of  hydrogen  through  iron  at  room 
temperature.  J.  H.  de  Boer  and  J.  D.  Fast  (Rec. 
trav.  chim.,  1939,  58,  984 — 993). — When  thin  Fe 
sheets  are  in  contact  with  aq.  solutions  of  such  a  pK 
as  to  evolve  H2,  diffusion  of  H  through  the  Fe  occurs. 
At.  H;  produced  in  the  gas  phase  by  a  glowing  W 
spiral,  readily  diffuses  through  Fe  at  room  temp. 

F.  J.  G. 

Solubility  of  gases.  I.  Inert  gases  in  water. 
D.  D.  Eley  (Trans.  Faraday  Soc.,  1939,  35,  1281 — 
1293). — Theoretical.  The  energy  and  entropy  changes 
accompanying  dissolution  of  the  inert  gases  in  H20 
are  calc,,  and  are  accounted  for  by  assuming  two 
consecutive  processes,  viz.,  (1)  formation  of  a  cavity 
and  (2)  entry  of  a  gas  mol.  into  the  cavity.  The 
entropy  associated  with  (1)  is  zero  at  4°,  corresponding 
with  a  negative  temp,  coeff.,  but  increases  rapidly 
with  rise  of  temp.,  so  that  at  80°  the  temp,  coeff.  has 
become  positive,  and  H20  then  behaves  like  org. 
solvents  towards  the  inert  gases.  At  low  temp., 
where  the  structure  of  H20  is  important,  the  gas 
mols.  take  up  positions  between  the  quasi-lattice 
points,  whereas  at  higher  temp,  where  the  HgO  tends 
to  become  a  close-packed  liquid  they  share  these 
points  equally  with  other  H20  mols.  F.  L.  U. 

Solubility  of  double  fluorides  of  aluminium 
and  alkali  metals.  I.  Tananaev  and  S.  Taltpov 
(J.  Gen;  Chem.  Russ.,  1939,  9,  1155— 1157).— The 
solubility  of  Na3AlF6  and  T£3A1F6  increases  con¬ 
tinuously  with  rising  temp.,  from  0°  to  100°.  That  of 
(NH4)3A1F6  is  max.  at  50°.  R.  T. 

Solubility  of  potassium  chloride  in  antimony 
trichloride .  D.  I.  Shuravlev  (J.  Gen.  Chem.  Russ., 
1939,  9,  769 — 770). — Stratification  takes  place  in 
systems  containing  0 — 12-5%  KC1  at  temp.  >460°. 

R  T 

Solubility  of  KC1  and  NaCl  in  Al^rg,  and  of 
BiCl3  in  SbCl3.  E.  L.  Starokadomskaja  (J.  Gen. 
Chem.  Russ.,  1939,  9,  840 — 844). — The  solubility 
-temp,  curves  for  KC1  and  NaCl  in  AlBr3  are  given, 
and  regions  of  im miscibility  of  the  liquid  phases  are 
delimited.  The  fusion  curve  for  BiCl3-SbCl3  exhibits 
a  break  at  201°  and  6  mol.-%  BiCl3.  R.  T. 

Solubility  of  solids  in  binary  solvent  mixtures. 
I,  II.  E.  I.  Achumov  (J.  Gen.  Chem.  Russs.,  1939, 
9,  1207—1219,  1220— 1236).— I.  Theoretical.  The 
solubility  of  a  substance  in  binary  mixtures  of 
solvents  is  expressed  bv  Y  =  ^[(100  —  a^/lOO]"1  + 
Y2(x/100)Hi>  where  Y ,  and  Y2  are  the  solubilities 

in  g.-mols.  per  100  g.-mols.  of  mixture  and  of  each 
constituent  separately,  x  is  the  mol.  concn.  of  one 
solvent,  and  ?ix  and  n2  are  indices,  the  vals.  of  which 
depend  on  (i)  temp.,  (ii)  the  val.  of  x ,  and  (iii)  the 
extent  to  which  each  solvent  is  bound  (by  solvation) 
by  the  other. 

II.  The  above  formula  is  verified  for  the  systems 
KC1,  NaCl,  Na2S04,  or  sucrose-EtOH-H^O  and  KC1, 
Na2C03,  or  NaN03-NH3-H20.  “  R.  T. 


Ageing  and  coprecipitation.  XXIX.  Ageing 
of  ortho-ferric  hydroxide  in  the  absence  and  pres¬ 
ence  of  bivalent  ions  in  ammoniacal  medium. 

l.  M.  Kolthoff  and  L.  G.  Overholser  (J.  Physical 

Chem.,  1939,  43,  909—922;  cf.  A.,  1937,  I,  457).— 
When  Fe(OH)3  formed  at  room  temp,  is  aged  in 
presence  of  aq.  NH3,  NH4C1,  and  Zn",  Nr,  or  Co" 
the  amount  of  bivalent  metal  removed  from  the  solu¬ 
tion  increases  slowly  on  keeping  at  room  temp,  and 
rapidly  at  98°,  particularly  at  low  [NH4C1].  The 
effect  is  attributed  to  ferrite  formation.  Little  change, 
is  observed  in  the  amount  of  Mg"  removed  from 
solutions,  during  ageing  at  either  temp.  During 
ageing  in  the  presence  of  Ca"  the  amount  of  Ca" 
adsorbed  decreases  slowly  at  room  temp,  and  rapidly 
at  98°.  Ageing  of  Fe(OH)3  in  the  absence  of  metals  is 
accompanied  by  a  decrease  in  adsorptive  properties 
towards  metal  ions  or  dyes.  The  ageing  is  very  slow 
in  H20,  more  rapid  in  m-NH3,  and  very  rapid  in 
0-0lM-NaOH,  and  is  greater  at  98°  than  at  room 
temp.  The  ageing  is  inhibited  by  the  presence  of 
Zn",  Ni",  Co",  and  Mg",  the  effect  being  attributed  to 
blocking  of  the  OH  groups.  The  amount  of  acid 
dye  (Niagara-sky-blue)  adsorbed  by  the  Fe(OH)3 
increases  with  decreasing  pn  of  the  solution,  wiiilst 
the  adsorption  of  a  basic  dye  [methylene- blue  (I)] 
show's  a  reverse  effect.  Alkali  cations  repress  the 
adsorption  of  the  (I)  cation.  J.  W.  S. 

Selective  absorption  of  hydrogen  sulphide. 

D.  V.  Bezuglt  and  M.  M.  Rxjdakov  (J.  Appl.  Chem. 
Russ.,  1939,  12,  697 — 703). — The  absorption  of  H2S 
and  of  C02  by  falling  films  of  cone,  alkali  carbonate  and 
sulphide  solutions  in  concentric  glass  tubes  is  in¬ 
vestigated.  At  low  gas  velocities  (0-03  m.  per  sec.) 
the  H2S  absorption  coeff.  depends  on  the  pn  and,  if 
both  gases  are  present,  the  H2S  coeff.  decreases  and 
that  of  C02  falls  sharply.  With  high  gas  velocities 
(0*5 — 1  m.  per  sec.)  the  H2S  absorption  coeff.  rises 
sharply  and  is  not  affected  by  the  pn ,  but  C02  is  not 
appreciably  removed.  Thus,  90 — 98%  of  the  H2S, 
but  only  7 — 9%  of  the  C02,  were  absorbed.  Ex¬ 
planations  for  this  selective  absorption  are  given. 

D.  G. 

Degassing  of  hydrogen-charged  palladium. 
F.  D.  Bennett  (J.  Amer.  Chem.  Soc.,  1939, 61, 2683 — 
2686). — Metallic  Pd  rod  takes  up  a  stable  charge  of 
H2  during  electrolysis  of  dil.  acid,  and  H/Pd  = 
0-698,  in  agreement  with  recorded  data.  Degassing 
in  a  vac.  at  teinp.  <300°  removes  most  of  the  ad¬ 
sorbed  H2,  whilst  at  <300°  the  process  is  much  slower 
and  less  complete.  Subsequent  degassing  up  to  the 

m. p.  of  the  product  of  the  degassing  at  300°  gives  only 

a  trace  of  H2.  W.  R.  A. 

Chemisorption  of  carbon  dioxide  by  reduced 
iron.  HI.  Thermodynamic  consideration  of 
the  chemisorption.  K.  Kawaktta  (Rev.  Phys. 
Chem.  Japan,  1939,  13,  87 — 95;'  cf.  A.,  1936,  791). — 
From  equations  derived  to  express  the  free  energy 
changes  of  all  the  reactions  possible  between  reduced 
Fe  and  its  chemisorbed  C02,  the  vals.  of  have 
been  calc.  CO  has  been  identified  as  an  intermediate 
product  formed  from  C02  chemisorbed  on  the  Fe 
surface  and  experimental  data  justify  representing 
the  reactions  on  the  Fe  surface  in  the  adsorbed  state 
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thus  :  Fe  +  (C02)  =  ¥exOr  +  (CO),  2(CO)  =  C  + 
(C02).  The  existence  of  Fe304  as  a  product  of 
chemisorption  has  been  confirmed  chemically.  The 
chemisorption,  therefore,  consists  probably  of  the  four 
reactions  Fe  -f-  COo  =  FeO  +  CO,  3FeO  +  C0o  — 
Fe304  +  CO,  3Fe  +  4C02  =  Fe304  +  4CO,  2CO  = 
C  +  C0o,  of  which  the  apparent  reaction  is  3Fe  + 
2C02  = Fe304  +  2C.  W.  R.  A. 

Heterogeneous  recombination  of  atoms  and 
calculation  of  the  heat  of  adsorption  of  atoms 
on  metallic  surfaces*  A.  Schechter  (Acta  Physico- 
chim.  U.R.S.S.,  1939,  10,  379— 388).— The  hetero¬ 
geneous  recombination  of  atoms  is  discussed  generally, 
and  the  dependence  of  the  coeff.  of  recombination 
on  temp,  for  different  mechanisms  of  recombination  is 
considered.  Experimental  data  on  the  temp,  in¬ 
fluence  of  the  coeff.  for  N  atoms  on  Ni  agree  with  those 
given  by  theory.  The  heat  of  adsorption  of  N 
atoms  on  Ni  and  the  min.  val.  of  heat  of  adsorption  of 
N  atoms  on  Pt  and  of  H  atoms  on  Pt  and  W  are  calc., 
and  indicate  that  for  pressures  of  <  —0-05  mm.  Hg 
the  recombination  of  these  atoms  is  due  chiefly  to 
collisions  between  free  and  adsorbed  atoms. 

W.  R.  A. 

Adsorption  of  cations  on  platinised  charcoal 
in  a  hydrogen  atmosphere.  S.  Petrov,  R.  Bur- 
stein,  and  P.  Kisseleva  (Acta  Physicochim. 
U.R.S.S.,  1939,  11,  59 — 66). — The  adsorption  of  Li+, 
Na+,  K+,  Ba++,  Cd++,  La+++,  and  Th++++  from 
solutions  of  their  chlorides  and  of  Tl+  from  T1N03 
has  been  investigated.  Cations  are  adsorbed  by 
platinised  charcoal  of  low  activity  in  the  order 
K+  ^ >  Ba+  La  and  by  highly  active  charcoal 
in  the  reverse  order  K+  <  Ba*+  <  La+++.  This 
inversion  is  explained  as  an  ultraporosity  effect. 
Results  agree  with  Stern’s  theory  of  the  adsorption 
of  cations.  0.  D.  S. 

Adsorption  of  barium,  sodium,  and  lithium 
ions  by  glauconite  and  its  dependence  on  the  pn 
of  the  equilibrium  solution  and  on  the  ionic 
concentration.  E.  A.  Materova  (J.  Gen.  Chem. 
Russ.,  1939,  9,  1274 — 1278). — The  change  of  pn 
produced  by  glauconite  in  solutions  of  BaCL  + 
Ba(OH)2,  NaCl  -f-  NaOH,  and  LiCl  +  LiOH  was 
measured,  and  the  sorption  of  Ba*\  Na',  and  Li'  calc. 
The  sorption  increases  with  the  and  seems  to  have 
an  electrostatic  character.  J.  J.  B. 

Adsorption  of  organic  acids  from  single  and 
mixed  solvents.  N.  Jermolenko  and  S.  Levina 
(Acta.  Physicochim.  U.R.S.S.,  1939,  10,  451 — 164). — 
The  adsorption  of  o-OH*CgH4*C02H  (I)  and  PraC02H 
(II)  from  their  mixture  in  various  solvents  (CC14- 
C6H6;  CCl4-PhMe,  C6H6~PhMe,  C6H6-CHC13 ;  C6Hr- 
EtOH,  CCl4-EtOH,  CCl4-C0Meo ;  Ho0-Et0H, 
COMe2--EtOH,  CHCl3-COMe2,  CHCl3-EtOH)  on 
active  animal  C  has  been  investigated.  The  presence 
of  one  acid  in  the  mixed  media  does  not  affect  funda¬ 
mentally  the  character  of  the  adsorption  isotherm  of 
the  other,  and  Masius’  rule,  that  the  acid  more 
strongly  adsorbed  when  taken  separately  is  the  more 
strongly  adsorbed  from  an  acid  mixture,  is  confirmed. 
The  total  adsorption  of  acids  from  media  the  com¬ 
ponents  of  which  are  ~  in  polarity,  e.g .,  COMe2- 
EtOH,  and  media  the  components  of  Avhich  are 


chemically  similar,  e.g ,,  C6H6~PhMe,  is  approx,  const, 
with  change  in  the  proportion  of  the  components  of 
the  medium.  The  adsorption  of  (I)  in  presence  of 
(II)  from  mixed  media  consisting  of  a  polar  and  a 
non-polar  component,  e.g .,  C6H6-EtOH,  decreases 
with  decreasing  concn.  of  non-polar  component.  The 
adsorption  of  mixtures  of  (I)  and  (II)  from  pure 
solvents  of  the  same  homologous  series  falls  gradually 
with  decrease  in  the  dielectric  const,  and  with  an 
increase  in  the  mol.  polarisation  of  the  medium. 

W.  R.  A. 

Absorptive  properties  of  synthetic  resins. 
III.  S.  S.  Bhatnagar,  A.  N.  Kapur,  and  M.  S. 
Bhatnagar  (J.  Indian  Chem.  Soc.,  1939,  16,  261 — 
268;  cf.  A.,  1937,  I,  234). — The  adsorption  by  acid- 
condensed  phenolic  resins  of  a  homologous  series  of 
mono-  and  di- basic  aliphatic  acids  [HC0oH,  AcOH, 
PraC02H  ;  H2C204,  CH2(C02H)2,  (CH2-C02H)2,  adipic 
acid]  increases  with  increasing  mol.  wt.  of  the  acid, 
whilst  in  alkali- catalysed  phenolic  resins  and  amino - 
resins  the  order  of  adsorption  is  reversed.  The 
adsorption  of  various  substituted  (C1-,  Cl2-,  Cl3-,  Ph-, 
CN-,  NHo-,  OH-)  acetic  acids  on  am-C6H4(NH2)2  resin 
has  been  investigated.  Introduction  of  acidic  groups 
increases  the  adsorption  of  AcOH,  whilst  basic  groups 
cause  a  decrease.  The  effect  of  the  NH2  group  in 
lowering  the  adsorption  is  that  of  the  OH  group, 
owing  probably  to  the  greater  basicity  of  the  NH2 
group.  W.  R.  A. 

Phenomena  of  adsorption  between  liquid 
phases.  Analysis  of  curves.  R.  M£rigoux  and 
M.  Aubry  (J.  Chim.  phys.,  1939,  36,  221 — 233). — 
Interfacial  tension  (y)-time  curves  have  been  recorded 
photographically  for  H20  and  solutions  of  oleic  acid 
(I)  in  liquid  paraffin  and  in  CC14.  The  families  of 
curves  obtained  for  different  concns.  of  (I)  in  both 
solvents  are  tangential  to  the  y-axis  at  the  origin. 
Equilibrium  is  reached  in  a  few  (<10)  hr.  with  the 
CC14  solutions,  but  is  not  reached  in  24  hr.  with 
paraffin  solutions.  Formulae  giving  the  relation  be¬ 
tween  [(I)]  and  the  equilibrium  val.  of  y  (CC14),  or  the 
val.  of  y  after  a  given  time  (paraffin),  are  developed. 
When  a  solution  of  (I)  is  brought  into  contact  with 
H20  already  covered  Avith  a  unimol.  layer  of  (I),  y 
at  first  increases,  reaches  a  max.,  and  then  more 
sloAvly  decreases ;  this  effect  is  attributed  to  desorp¬ 
tion  of  the  original  unimol.  film,  and  the  subsequent 
adsorption  of  a  multimol.  film.  F.  L.  U. 

Capillary  properties  of  a-amino-acids.  J.  W. 
Belton  (Trans.  Faraday  Soc.,  1939,  35,  1293 — 1298). 
— Surface  tensions  (y)  of  solutions  of  glycine  (I), 
alanine  (II),  NH2*CHEt*C02H  (III),  and  valine  (IV) 
have  been  measured  in  the  absence  and  presence  of 
varying  amounts  of  NaCl.  0y/5[acid]  is  positive  for 
(I)  and  (II),  and  negative  for  (III)  and  (IV).  When 
NaCl  is  present  the  val.  of  0y/0[salt]  for  const,  acid 
concn.  falls  with  increasing  length  of  the  C  chain. 
0y/0[acid]  at  const  salt  concn.  is  const,  and  indepen¬ 
dent  of  salt  concn.  for  (I) ;  for  (II)  it  is  smaller,  and 
falls  Avith  increasing  salt  concn.,  becoming  0  at  4m., 
and  for  (III)  and  (IV)  it  is  negative  and  falls  more 
rapidly  Avith  increasing  salt  concn/  The  surface 
structure  of  the  solutions  is  deduced  by  the  Gibbs 
equation.  F.  L.  U. 
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Effect  of  salts  on  surface  tensions  of  gelatin 
solutions.  J.  W.  Belton  (Trans.  Faraday  Soe., 
1939,  35,  1312 — 1316). — Measurements  of  y  by  the 
bubble  pressure  method  are  recorded  for  gelatin 
solutions  alone  and  in  presence  of  varying  concns. 
of  NaCl,  KC1,  LiCl,  KI,  and  BaCl2.  The  results  are 
interpreted  in  terms  of  surface  structure.  F.  L.  U. 

41  Breaks  11  in  interfacial  tension  curves.  C.  C. 
Addison  (Nature,  1939,  144,  249 — 250 ;  cf.  A.,  1938, 
I,  355). — 4 4  Breaks  ”  in  the  interfacial  tension  curves, 
usually  associated  with  complex  systems,  occur  in 
the  simple  system  C6Hc-CH2Ph‘0H-H20.  The  two 
breaks  may  represent  the  beginning  and  end  of  inter¬ 
penetration  of  two  identical  absorbed  films.  No 
break  occurs  in  the  curve  for  CH2PhCl,  which  is  sol. 
only  in  the  C6H6  phase.  L.  S.  T. 

Wetting  and  spreading  properties  of  aqueous 
solutions.  Mixtures  of  sodium  carbonate  with 
n-hexoic,  n-octoic,  «-decoic,  lauric,  myristic, 
and  palmitic  acids.  H.  L.  Cupples  (Ind.  Eng. 
Chem.,  1939,  31,  1307—1308;  cf.  A.,  1937, 1,  512).— 
The  surface  tension  (y),  interfacial  tension  against 
mineral  oil  (a),  and  spreading  coeff.  (5)  of  1%  solutions 
of  the  fatty  acids  have  been  determined  in  the  presence 
of  0*5 — 3  mols.  of  Na2C03  per  mol.  of  acid.  Curves 
of  these  properties  against  the  mol.  ratio  Na2C03/acid 
are  generally  similar  in  form  and  their  relative 
positions  follow  approx,  the  order  of  increasing  mol. 
wt.  of  the  acid.  For  the  lower  acids  the  abrupt  rise 
in  y  occurs  at  mol.  ratio  0*5,  whereas  for  the  higher 
acids  it  is  at  ~1  -0.  This  is  attributed  to  the  behaviour 
of  Na2C03  as  a  diacid  base  with  the  lower  acids,  but 
as  a  monacid  base  with  the  higher  acids.  For 
solutions  of  oleic  acid  y,  a,  and  s  vary  only  slightly 
with  the  [Na2C03].  The  high  s  of  such  solutions 
explains  the  good  detergent  and  wetting  action  of 
oleates.  J.  W.  S. 

Linear  phenomena.  V.  Linear  phenomena 
on  a  two-dimensional  paraffin  colloid.  T.  A. 
Krasnova,  P.  F.  Pochil.  and  D.  L.  Talmud  (Acta 
Physicoehim.  U.R.S.S.,  1939,  10,  347— 352).— To 
fulfil  conditions  for  the  measurement  of  linear  adsorp¬ 
tion  (A.,  1938,  I,  571)  paraffin  was  used  as  a  two- 
dimensional  colloid,  and  M  e2  tetradecanedicarboxylate 
as  adsorbate.  Colloidal  solutions  prepared  by  dis¬ 
solving  paraffin  in  CoH14  were  placed  on  H20  in 
an  Adam  trough.  Ultramicroscopic  investigations 
proved  their  high  degree  of  dispersity,  and  the  linear 
adsorption  of  the  ester  on  the  paraffin  colloid  was 
measured  by  comparing  individual  force-area  curves 
for  paraffin  and  ester  on  pure  H20  with  those  for  ester 
on  paraffin  solution.  The  no.  of  linearly  adsorbed 
mols.  was  calc.,  and  saturation  of  the  linear  boundary 
was  shown.  W.  R.  A. 

Comparison  of  the  adsorption,  electrolytic, 
and  interference  methods  of  measuring  film 
areas.  F.  H.  Constable  (Nature,  1939, 144,  630). — 
Data  for  palmitic  acid  on  metallic  granules  with 
activated  surfaces  and  when  covered  with  coloured 
oxide  films,  obtained  by  the  three  methods,  are 
recorded.  L.  S.  T. 

Lateral  cohesion  in  protein  monolayers.  L. 
Fourt  (J.  Physical  Chem.,  1939,  43,  887 — 899). — 


The  surface  viscosity  (75)  of  unimol.  layers  of  chole¬ 
sterol,  casein,  and  nerve  protein  has  been  determined 
from  the  damping  of  a  vane  oscillating  in  the  film, 
and  an  index  of  the  surface  elasticity  deduced  from 
the  shortening  of  the  period  of  oscillation.  For  the 
protein  the  tj  and  elasticity  of  the  film  vary  consider¬ 
ably  with  the  j)K  of  the  solution  on  which  the  film  is 
spread,  the  film  becoming  elastic  rapidly  on  solutions 
of  pH  5*0  and  4*3,  but  only  slowly  on  solutions  of  pa 
2*0.  This  is  interpreted  as  indicating  that  the  linkages 
formed  within  the  film  are  ionic.  Quant,  spreading 
into  a  unimol.  film  occurs  only  when  the  factors 
bringing  about  distribution  of  the  protein  precede  or 
overbalance  the  effects  of  elastic  film  formation. 

J.  W.  S. 

Technique  for  the  spreading  of  proteins  and  the 
41  spreading  number.”  D.  Dervichian  (Nature, 
1939,  144,  629 — 630). — Proteins  from  aq.  solution 
can  be  spread  on  H20  by  adding  to  the  H20  small 
amounts  of  an  active  substance,  such  as  C5Hn-OH, 
BuOAc,  or  EtC02Bu,  which  lowers  y.  Various  types 
of  proteins,  particularly  myosin,  amandin,  and  edestin, 
have  thus  been  spread  on  H20,  dil.  HC1,  or  dil.  NaOH. 
A  substance  may  have  a  very  low  spreading  pressure 
and  yet  be  spread  by  this  method  to  give  a  film  stable 
under  relatively  high  pressures.  The  term  4 4  spread¬ 
ing  no.”  is  discussed.  L.  S.  T. 

Thickness  of  built-up  films.  G.  I.  Jenkins 
and  A.  Norris  (Nature,  1939,  144,  441). — The  thick¬ 
ness  of  built-up  films  of  ^20  A.  on  metal  is  found  from 
spectrophotometric  determinations  of  the  >.  of  light 
which  gives  an  intensity  min.  for  a  given  film  thick¬ 
ness.  Test  data  for  Ba  stearate  deposited  on  stainless 
steel  give  thickness  vals.  in  agreement  with  those 
obtained  by  other  methods.  ’  L.  S.  T. 

Evaporation  of  built-up  molecular  films.  S.  J. 
Gregg  and  E.  E.  Widdowson  (Nature,  1939,  144, 
666 — 667). — The  determination  of  the  condensation 
coeff.,  a,  of  films  of  stearic  (I)  and  arachidic  (II)  acids 
on  stainless  steel,  and  of  the  free  acid  content  of 
built-up  soap  films  [Ba  stearate  (III)]  on  stainless 
steel,  by  evaporation  of  the  films  in  a  high  vac.  are 
described.  For  (I)  and  (II),  a  is  0*01 4-0*004.  The 
curve  for  (III)  is  reproduced.  L.  S.  T. 

Rules  governing  the  removal  [from  aqueous 
surfaces]  of  multimolecular  films  of  stearic 
acid  (Langmuir  films).  (Mlle.)  L.  Denard  (J. 
Chim.  phys.,  1939,  36,  210- — 217). — The  nature  of 
films  of  stearic  acid  (I)  deposited  on  a  plate  of  polished 
Cr  during  the  immersion  and  retraction  of  the  latter 
through  0*01n-HC1  covered  with  a  unimol.  layer  of  (I) 
depends  on  the  surface  pressure  (F)  prevailing  during 
the  operation.  For  F  >1<10  dynes  per  cm.  the 
layer  removed  by  the  Cr  on  immersion  slips  off  and  is 
re-spread  on  the  H20  on  retraction ;  for  F  >10  <25 
the  amount  that  slips  off  (F  <20)  or  becomes  attached 
(F  >20)  during  retraction  is-  >  that  removed  on 
immersion;  and  for  F  >25  complete  layers  are 
removed  both  on  immersion  and  on  retraction. 
Measurement  of  the  area  per  mol.  occupied  by  (I)  in 
the  deposited  films,  which  correspond  with  Lang¬ 
muir’s  F-  and  V-films,  shows  that  they  are  the 
counterpart,  in  two  dimensions,  of  the  polymorphic 
varieties  of  (I).  F.  L.  U. 
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Interaction  of  two  colloidal  particles,  using 
the  complete  Debye-Huckel  equation.  S.  Levine 
(J.  Chem.  Physics,  1939,  7,  831 — 848). — Mathe¬ 
matical.  Using  the  original  Debye-Hiickel  equation 
an  approx,  method  of  calculating  the  mutual  electrical 
energy  of  two  colloidal  particles  has  been  developed. 
The  method  is  applicable  to  binary  electrolytes 
(symmetrical  type)  only.  W.  R.  A. 

Diffusion  in  colloidal  media.  J.  M.  Reiner 
(Bull.  Math.  Biophys.,  1939,  1,  143 — 149). — The 
retardation  of  the  diffusion  of  a  solute  through  a 
medium  containing  large  colloidal  particles,  con¬ 
sequent  on  the  adsorption  of  solute  on  them,  is 
discussed,  and  its  biological  implications  are  con¬ 
sidered,  F.  L.  U. 

Depolarisation  of  light  scattered  by  colloidal 
solutions.  A.  Boutaric  and  (Mlle.)  J.  Breton 
(J.  Chim.  phys.,  1939,  36,  193— 200).— In  colloidal 
solutions  of  mastic,  As^,  Fe(OH)3,  clay,  and  ben¬ 
tonite  traversed  by  a  beam  of  natural  or  vertically 
polarised  light  the  corresponding  coeffs.  of  depolaris¬ 
ation  (prt,  pt.)  of  the  light  scattered  at  right  angles 
increase  with  concn.  For  a  given  concn.  p*  and  pv 
increase  with  the  particle  size,  whether  this  is  deter¬ 
mined  by  the  mode  of  prep.,  or  changes  spontaneously 
with  time.  Variations  in  p  for  horizontally  polarised 
light  are  less  definite.  F.  L.  U. 

Creaming  of  rubber  latex. — See  B.,  1939,  1151. 

Action  of  copper  salts  on  emulsions  stabilised 
by  sodium  oleate.  A.  R.  Martin  and  R.  N. 
Hermann  (Nature,  1939,  144,  479). — Addition  of  a 
Cu  salt  equiv.  to  the  Na  oleate  (I)  present  in  emulsions 
of  C6H6  in  H^O  stabilised  by  (I)  separates  C6H6  and  a 
solute  which  colours  the  C3H6  green  or  blue.  Evapor¬ 
ation  of  the  C6H6  gives  a  dark  green,  waxy  solid 
containing  Cu  :  oleate  in  the  ratio  1  :  3*4,  and  some  Na. 
Cu  oleate  prepared  from  aq.  CuS04  and  aq.  (I)  is  at 
first  insol.  in  CcHg  and  contains  Cu  :  oleate  in  the  ratio 
1  :  2-05.  The  nature  of  the  double  layer  around  the  oil 
droplets  of  the  emulsion  is  discussed.  L.  S.  T. 

Electrochemistry  of  platinum  sols.  IV.  Par¬ 
ticle  charge  of  hydrogen  platinum  sols.  A.  Zimin 
and  N.  Bach  (Acta  Physicochim.  U.R.S.S.,  1939,  11, 
1 — 20;  cf.  A.,  1938,  I,  194). — The  conductance  titra¬ 
tion  curves  of  H2-Pt  sols  with  NaOH  and  Ba(OH)2 
and  the  variation  in  cataphoretic  velocity  at  different 
stages  of  titration  have  been  investigated.  The  radius 
of  the  particles  calc,  from  vals.  of  £  by  the  method  of 
Muller  agrees  with  that  calc,  using  vals.  of  the  zero 
point  charge  obtained  from  adsorption  data  for  Pt 
electrodes.  0.  D.  S. 

Coagulation  of  colloids  by  electrolytes.  XIII. 
Electrochemical  properties  and  coagulation  of 
unidisperse  silver  sols.  M.  E.  Schischniaschvili 
and  A.  J.  Rabinovitsoii.  XIV.  Electrostatic 
theory  of  coagulation  and  the  limits  of  its  applic¬ 
ability  to  silver  sols.  A.  J.  Rabinovitsch  and 
M.  E.  Schischniaschvili  (Acta  Phvsicochim. 
U.R.S.S.,  1939,  11,  185—205,  206— 224).— XIII. 
Unidisperse  Ag  sols  made  by  the  nuclear  method  and 
purified  by  dialysis  contain  no  Ag’  in  the  outer  member 


of  the  double  layer.  The  small  amount  of  titratable 
Ag  found  in  the  sols  is  considered  to  be  derived  from  a 
stabilising  anionic  complex.  H’  is  displaced  from  the 
particles  by  addition  of  KN03,  Ba(N03)2,  and 
La(N03)3  to  the  extent,  respectively,  of  0T5,  2*2,  and 
—40%  of  the  added  electrolyte.  Data  are  recorded 
for  the  mobility  of  the  particles  during  dialysis,  and 
after  the  addition  of  varying  amounts  of  K‘,  Ba“,  and 
La”*.  Parallelism  is  observed  between  the  displace¬ 
ment  of  H’  by  K',  Ba”,  and  La”'  and  the  effect  of  these 
ions  on  the  ^-potential. 

XIV.  Muller's  theory  of  coagulation  (Kolloid-Beih., 
192S,  26,  274)  accords  with  the  measurements  of  the 
potential  of  unidisperse  Ag  sols  when  KN03  is  used  as 
coagulating  electrolyte,  but  not  when  Ba(N03)2  or 
La(N03)3  is  used.  It  is  inferred  that  Muller’s  theory 
is  applicable  only  when  exchange  adsorption  is 
negligibly  small;  with  coagulating  ions  of  valency 
>1  this  is  generally  not  true.  F.  L.  U. 

Chemistry  of  colloid-colloid  reactions.  VIII. 
Mechanism  of  protection  by  higher  carbo¬ 
hydrates.  W.  Pauli,  J.  Szper,  and  S.  Szfer 
(Trans.  Faraday  Soc.,  1939,  35,  1316 — 1327). — The 
behaviour  of  Au  sols  towards  dextrin,  sol.  starch,  and 
gum  arabic  is  completely  analogous  to  that  of  Sb2S3 
sols  (A.,  1939,  I,  563).  Congo-blue  sols  are  not 
protected,  but  are  apparently  sensitised,  by  dextrin. 
Gum  arabic  when  in  the  acidoid  condition  does  not 
protect  Congo-blue,  but  does  so  when  neutralised  with 
MgO.  The  behaviour  of  the  three  sols  studied 
towards  carbohydrate  protectives  is  reviewed  and 
interpreted  in  terms  of  interaction  with  ionogenic 
groups  on  the  surface  of  the  colloid  particles. 

F.  L.  U. 

Time  of  set  of  silica  gels.  III.  Changing 
effects  of  alcohols  over  a  pu  range.  L.  A.  Munro 
and  J.  A.  Pearce  (Canad.  J.  Res.,  1939, 17,  B,  266 — 
2S0,  cf.  A.,  1939,  I,  77). — The  total  effect  and  the 
individual  variation  of  mono-  and  poly-hydric  alcohols 
on  the  setting  time  of  Si02  gels  increases  with  increas¬ 
ing  alkalinity  of  the  gel.  That  e  of  the  alcohol  is  not 
a  decisive  factor  in  coagulation  is  shown  by  the  const, 
effect  obtained  for  an  equal  no.  of  alcohol  mols.  at  pu  7. 
In  acidic  systems  all  the  alcohols  studied  retard  the 
time  of  setting  of  the  gel  but  in  alkaline  systems  only 
the  higher  polyhydric  alcohols  behave  in  this  way. 
The  monohydric  alcohols  and  (CH2*OH)2  change  from 
accelerators  to  retarders  at  pK  7*4  to  8*5  but  the  pn  at 
reversal  for  each  alcohol  does  not  coincide  with  the 
pM  at  which  the  original  gel  shows  min.  setting  time. 

F.  H. 

Swelling  of  xerogels  and  powdered  disperse 
substances  during  sorption  of  water  vapour. 

M.  V.  Tschapek  and  P.  V.  Shuravel  (Acta  Physico¬ 
chim.  U.R.S.S.,  1939,  10,  867 — £80). — A  technique 
for  studying  the  swelling  of  xerogels  and  powdered 
disperse  substances  during  the  sorption  of  H20  vapour 
is  described.  Elastic  gels  and  disperse  substances 
with  individual  grains  (e.g.,  clay,  soil)  swell  during 
sorption  and  contract  during  desorption,  whereas  hard 
gels  (e.g.,  charcoal,  Si02  gel)  undergo  no  change  in 
vol.  during  either  process.  Swelling  commences 
when  the  relative  aq.  v.p.  is  0-5  and  reaches  a  max. 
when  it  is  1.  Rise  of  temp,  increases  the  rate  of 
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swelling  but  does  not  affect  its  magnitude.  The 
mechanism  of  the  swelling  process  is  discussed. 

0.  J.  W. 

Elastic  reactions  of  gels.  F.  Michaud  (J.  Chim. 
phys.,  1939,  36,  201 — 209). — The  reactions  of  rigid 
gels  towards  changes  in  their  environment,  whether 
mechanical  or  osmotic,  are  considered  theoretically, 
and  discussed  with  reference  to  the  behaviour  of  living 
cells  (cf.  A.,  1939,  I,  469).  F.  L.  U. 

Binuclear  ethylenediaminecobaltic  complexes. 
H.  Brintzinger  and  IT.  Plessing  (Z.  anorg.  Chem., 
1939,  242,  193—196;  cf.  A.,  1937,  I,  184).— Mol.  wt. 
measurements  by  a  dialysis  method  indicate  the 
existence  of  the  ions  [Co0{en4(NH3)4}]° 
[Co2{en4(NH3)2Cl2}]4+,  and  [Co2{en2(NH3)4Cl4}]2+,  in 
which  the  two  Co  atoms  are  linked  together  in  a  bridge 
structure  by  two  en  rnols.  0.  J.  W. 

Formato-complexes.  H.  Brintzinger,  H.  Ples¬ 
sing,  and  W.  Rudolph  (Z.  anorg.  Chem.,  1939,  242, 
197 — 200). — Mol.  wt.  determinations  by  means  of  a 
dialysis  method  show  that  the  complex  formato- 
anions  of  Cou,  Ni11,  Zn11,  Cdn,  Crm,  and  Fem  have  the 
same  composition  in  solution  as  in  the  cryst.  state 
(cf.  Lossen  and  Voss,  A.,  1892,  140).  Cun,  however, 
forms  the  tetraformato- complex  anion,  [Cu(HC02)4]", 
in  solution.  O.  J.  W. 

Existence  of  chemical  interactions  between 
the  haems  in  ferrihaemoglobin  (methsemoglobin) 
and  the  role  of  interactions  in  the  interpretation 
of  ferro-ferrihaemoglobin  electrode  potential 
measurements.  C.  D.  Coryell  (J.  Physical  Chem., 
1939,  43,  841 — 852). — Equilibrium  data  for  reactions 
between  ferrihsemoglobin  (I)  and  SIT  and  N3'  ions 
indicate  that  stabilising  interactions  between  hocms 
occur  in  these  systems  as  in  the  ferrohcemoglobin  (II) 
-02  system.  The  sigmoid  coeff.  n  of  Hill’s  equation 
for  haemoglobin  saturation  equilibria  is  correlated  with 
the  effective  interaction  const,  a  in  Pauling's  theory 
of  interactions  between  adjacent  lnems.  The  total 
effective  interaction  energies  for  the  equilibria  between 
(I)  and  SH',  N3',  F',  and  OH'  ions  are  3360,  3120, 
0,  and  0  g.-cal.  per  g.-mol.,  respectively.  In  the 
first  two  cases  complexes  with  covalent  Fe  atoms  are 
formed,  whilst  in  the  other  cases  complexes  with  pre¬ 
dominantly  ionic  Fe  atoms  are  formed.  Potentio- 
metric  measurements  on  the  (I)— (II)  electrode 
indicate  that  the  val.  of  n  in  the  Nernst  equation  is 
identical  with  that  of  the  sigmoid  coeff.  The  val., 
~T6,  confirms  that  interactions  occur  between  ionic- 
allv  bound  Fe  compounds,  with  an  interaction  energy 
of  ~2600  g.-cal.  per  g.-mol.  J.  W.  S. 

Effect  of  temperature  on  composition  of  com¬ 
plexes  formed  by  interaction  of  chlorides  in 
solution.  A.  V.  Titov  (Trans.  Ivanovo  Chem.  Tech. 
Inst.,  1939,  12—14). — The  vol.  changes  when  aq. 
solutions  of  NaCI  and  ZnCl2  are  mixed  indicate  that  a 
complex  Na0ZnCl|  is  formed  and,  below  0°,  NaZnCl3. 

R.  C. 

Solubility  of  mercuric  halides  in  solutions  of 
potassium  halides.  Character  of  the  mercuric 
halide  complex  ions.  Evidence  for  polymeris¬ 
ation  of  mercuric  chloride.  A.  B.  Garrett  (J. 
Amer.  Chem.  Soc.,  1939,  61,  2744— 2748).— The 


solubilities  of  HgBr2  and  Hgl2  in  KBr  and  KI  solu¬ 
tions  and  the  solubility  of  HgBr2  in  H20  have  been 
determined.  Calculations  of  the  equilibrium  consts, 
for  the  formation  of  complex  ions  of  Hg  halides 
indicate  the  formation  of  HgBr3',  Hgl3',  and  Hgl4" 
[earlier  work  indicated  the  formation  of  HgCl3'  with 
small  amounts  of  (HgCl2)r  and  (IIgCl2)xCT].  The 
anomalous  solubility  of  HgCl2  in  dil.  Cl'  solutions  is 
attributed  to  the  polymerisation  of  HgCl2  and  this 
is  supported  by  other  evidence.  The  HgCl3'  ion  is 
formed  chiefly  in  Cl'  solutions.  The  free  energies  of 
formation  (A6^s)  of  the  various  ions  from  Hg  halide 
and  halide  ions  arc  :  HgCl3',  —1700;  HgBr3',  —365; 
Hgl3',  430;  Hgl4",  —2100  g.-cal.  per  mol. 

W.  R.  A. 

Thermodynamic  dissociation  constants  of  a- 
alkylsulphonylpropionic  acids.  A.  Mellander 
(Arkiv  Kemi,  Min.,  Geol.,  1939,  13,  A,  No.  4,  9  pp.). 
— The  following  K0  vals.  are  derived  from  conductivity 
data  :  a-methyl-  2-930,  -ethyl-  2*734,  -7i-propyl- 
2*626,  -isopropyl-sulphonylpropionic  acid  2*515  X 
10-3.  A0  vals.  for  the  K,  Na,  Na,  and  K  salts,  re- 
spectivelv,  arc  107*42,  81*68,  80*12,  and  103*22. 

A.  J.  E.  W. 

Expression  of  j>a  as  an  arithmetic  quantity. 
L.  B.  Miller  (Paper  Trade  J.,  1939,  109,  21  Sept., 
22 — 23 ;  cf.  A.,  1939, 1,  262). — The  use  of  the  symbols 
Au  and  Aon ,  representing  “active  acidity”  and 
“  active  alkalinity  ”  respectively  in  an  arithmetic 
method  of  expressing  [II*]  has  advantages  over  the 
2* k  (logarithmic)  method.  H.  A.  H. 

Solution  theory  applied  to  zinc  sulphate  solu¬ 
tions.  I.  Activity  coefficients  in  isodielectric 
media.  Y.  Kobayashi  (J.  Sci.  Hirosima  Univ., 
1939,  9,  269 — 298). — The  activity  coeff.  of  ZnS04 
in  15*65%  aq.  glycerol  (I)  and  in  10%  aq.  MeOH  has 
been  found  by  measuring  the  e.m.f.  of  the  cells 
Zn-Hg|ZnS04(M.),  (I)  (15*65%)^H20,  PbS04  (solid)) 
Pb-Hg,  and  Zn-Hg|ZnS04  (m.),  MeOH  (10%)-H2O, 
PbS04  ( solid) |Pb-Hg  at  25°  and  various  [ZnS04], 
The  activity  coeff.  and  solvation  energy  are  calc,  from 
the  Deb}fe-Huckel  theory.  The  solubility  of  PbS04 
in  aq.  (I)  in  presence  of  ZnS04  is  discussed. 

W.  R.  A. 

Equilibria  between  liquid  and  vapour  in  the 
system  ethyl  alcohol-cellosolve-water.  E.  M. 
Baker,  R.  E.  Chaddock,  R.  A.  Lindsay,  and  R.  C. 
Werner  (Ind.  Eng.  Chem.,  1939,  31,  1263—12 66; 
cf.  following  abstract). — The  n  and  d  of  various 
mixtures  of  EtOH,  H20,  and  OH*[CH2]2*OEt  have 
been  determined  and  utilised  to  study  the  com¬ 
positions  of  the  distillates  formed  by  boiling  liquids  of 
various  compositions.  J.  W.  S. 

Equilibria  in  the  systems  ethyl  alcohol-water, 
ethyl  alcohol-cellosolve,  and  cellosolve-water. 
E.  M.  Baker,  R.  0.  H.  Hubbard,  J.  H.  Huguet,  and 
S.  S.  Michalowski  (Ind.  Eng.  Chem.,  1939,  31, 
1260 — 1262).— A  distillation  apparatus  which  enables 
equilibrium  to  be  reached  between  a  boiling  liquid 
mixture  and  its  vapour,  and  allows  the  subsequent 
removal  of  samples  of  the  liquid  and  distillate,  is 
described.  The  b.p.  and  composition  of  the  saturated 
vapours  are  recorded  for  various  EtOH-H20, 
EtOH-OH*[CH2]2*OEt  (I),  and  (I)-H20  mixtures. 
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(I)  and  H20  form  a  const. -b.p.  mixture  containing 
92-1  mol.-%  of  H20.  J.  W.  S. 

Binary  liquid  systems.  I.  V ap our-liquid 
e equilibria  in  the  system  carbon  tetrachloride- 
ethyl  acetate.  P.  W.  Schutz  (J.  Amer.  Chem.  Soc., 
1939,  61,  2691 — 2693). — The  binary  system  CC14- 
EtOAc  has  a  min.  b.p.  of  71*65°/685  mm.  for  58*2 
mol.-%  CC14.  From  data  at  other  pressures  it 
appears  that,  in  distinction  to  other  similar  systems, 
the  rate  of  change  of  composition  of  the  CCl4-EtOAc 
azeotrope  decreases  as  the  pressure  decreases. 

W.  R.  A. 

Binary  systems  containing  hydrazine.  III. 
Thermal  analysis  of  the  system  hydrazine- 
phenol.  Y.  I.  Semischin  (J.  Gen.  Chem.  Russ., 
1939,  9,  788 — 791).— The  fusion  curve  suggests 
formation  of  a  1  :2  compound ,  m.p.  63-6°  (decomp.). 
1  :  1  and  1  :  4  compounds  previously  reported  are  not 
confirmed.  R.  T. 

Phase  equilibrium  .relations  in  the  system 
Na2Si03-Li2Si03-Si02.  F.  C.  Kracek  (J.  Amer. 
Chem.  Soc.,  1939,  61,  2S63 — 2877). — The  phase  equili¬ 
brium  of  the  system  Na2Si03-Li2Si03-Si02  has  been 
investigated  by  the  methods  of  quenching  and  ther¬ 
mal  analysis.  The  only  ternary  compound  is 
NaLiSi03,  melting  incongruentl^y  at  847°.  At  the 
liquidus  the  primary  phases  are  (Na2,NaLi)Si03  solid 
solutions,  Li2Si03,  Na2Si205,  Li2Si205,  and  the  three 
cryst.  modifications  of  Si02.  The  liquidus  fields  meet 
at  two  ternary  eutectics  (a)  at  697°,  with 
(Na2?NaLi)Si03,  Li2Si03,  and  Na2Si205,  and  (6)  at 
637°,  with  Li2Si205,  Na2Si205,  and  quartz  as  con¬ 
stituents.  Li2Si205  melts  incongruently  throughout 
its  region  of  existence,  the  reaction  temp,  decreasing 
from  1033°,  in  the  system  Li2Si03-Si02,  to  641°,  the 
peritectic  end-point  in  the  ternary  system  with 
Li2Si205,  Li2Si03,  and  Na2Si205  coexisting.  The  temp, 
for  the  inversion  quartz  tridvmite  is  867°d:30. 
Revised  data  are  given  for  the  systems  Na2Si03- 
Si02  and  Li2Si03-Si02,  showing  that  Na2Si205  is 
trimorphous  and  that  Li2Si205  is  polymorphic. 
Vais,  of  n  for  a  no.  of  the  glasses  are  given  and  the  eo- 
erystallisation  of  Na  and  Li  compounds  in  solid 
solutions  is  discussed.  W.  R.  A. 

Equilibrium  in  the  system  N O-N O  2-~HN O 3- 
H20  at  0°.  D.  A.  Epschtein  (J.  Gen,  Chem.  Russ., 
1939,  9,  792— 793).— Equilibrium  eoeffs.  for  N0-N02 
mixtures  over  35 — 62%  HN03  at  0°  are  recorded. 

R,  T. 

Solubility  in  the  system  (NH4)2S04  +  2HC1  = 
H2S04  +  2NH4C1  at  25°.  J.  B.  Blumberg  and 
A,  B.  Zdanovski  (J.  Gen.  Chem.  Russ.,  1939,  9, 
814 — 818). — The  phase  diagram  (partial  HC1  pressure 
1  atm.)  of  the  quaternary  system  is  given.  The 
solid  phases  are  :  NH4C1,  NH4HS04,  (NH4)3H(S04)2, 
and  (NH4)2S04.  R.  T. 

Equilibria  in  the  system  NH4F-BeF2-H20  at 
0°.  A.  Y.  Novoselova  and  M.  J.  Averkova  (J. 
Gen.  Chem.  Russ.,  1939,  9,  1063 — 1066). — The  phase 
diagram  suggests  the  existence  of  the  salts  2NH4F,BeF0 
and  NH4F,BeF2.  R.  T. 

System  Li2S04-Al2(S04)3-H20  at  0°.  H.  A. 
Horan  and  J.  A.  Skarulis  (J.  Amer.  Chem.  Soe., 


1939,  61,  2689 — 2691). — Details  are  given  for  the 
prep,  of  hydrated  AL(S04)3  of  definite  composition, 
corresponding  with  A12(S04)3,17H20.  The  aq.  solu¬ 
bilities  of  A12(S04)3  and  Li2S04  at  0°  are  27*50%  and 
26*50%  respectively.  In  the  ternary  system  only 
two  solid  phases  exist,  viz.,  Li2S04,H20  and 
Al2(S04)3,?tH20  (n  —  15 — 18).  The  invariant  point 
for  the  system  is  16*83%  Alo(S04)3,  14*45%  LioS04. 

W.  R.  A. 

Equilibria  in  systems  involving  salting-out. 
R.  Y.  Mertzlin  ( J.  Gen.  Chem.  Russ.,  1939,  9, 1303 — 
1309). — A  discussion  of  salting-out  from  the  point 
of  view  of  the  theory  of  heterogeneous  equilibria. 
Salting-out  may  not  be  confined  to  ions  only. 

J.  J.  B. 

Hydrothermal  reactions.  II.  Magnesium 
hydrosilicates.  II.  W.  Jander  and  R.  Fett  (Z. 
anorg.  Chem.,  1939,  242,  145 — 160;  cf.  A.,  1938,  I, 
262). — The  system  Mg0-Si02-H20  has  been  studied 
at  300 — 600°  and  at  high  pressures.  The  thermal 
diagram  shows  that  in  this  region  the  only  compounds 
that  occur  are  serpentine  (I)  and  talc.  Anthophyllite 
and  meerschaum  are  not  formed.  At  low  pressures 
Mg2Si04  is  formed.  The  following  equilibrium  between 
Mg2Si04  and  (I)  occurs :  2{3Mg0,2Si02,2H20} 
3Mg2Si04  +  Si02  +  4H20.  The  heat  of  the  reaction 
is  calc,  to  be  18  kg. -cal.  per  mol.  H20.  The  formation 
of  humites  by  the  addition  of  HF  or  MgF2  to  the 
system  has  also  been  studied.  V-Ray  measurements 
suggest  that  these  substances  contain  the  basic  salt 
Mg(OH)F.  O.  J.  W. 

Equilibrium  phases  in  the  system  Ca0,Cr203- 
Ca0,Al203.  F.  I.  Vasenin  (J.  Appl.  Chem.  Russ., 
1939,  12",  651 — 654). — The  system  forms  many  solid 
solutions.  The  m.p.  diagram  shows  neither  max.  nor 
min.  Solutions  of  Ca0,Al203  in  Ca0,Cr203  are  easily 
prepared  if  air  is  admitted,  but  solutions  of  CaO,Cr203 
in  Ca0,Al203  are  obtained  with  difficulty  since 
chromites  are  oxidised  to  chromates  in  presence  of 
large  amounts  of  CaO  and  A1203.  The  colour  of  the 
solid  solutions  gradually  changes  from  white  to  dark 
green;  it  is  stable  to  moist  C02.  D.  G. 

Approximate  thermodynamic  calculations.  P. 
Drossbach  (Metall  u.  Erz,  1936, 33,  515 — 518 ;  Chem. 
Zentr.,  1937,  i,  3119;  cf.  A.,  1938,  I,  458).— Tables 
are  given  for  calculating  the  heat  of  reaction,  heat 
content,  and  change  of  thermodynamic  potential  for 
equilibria  in  which  the  mol.  heats  are  given  by  Cv  = 
C'.p  -f-  a T  —  p/772.  An  approx,  graphical  method  for 
the  determination  of  a  and  p  is  described. 

A.  J.  E.  W. 

Hydrazine.  Heat  of  formation  of  hydrazine 
and  hydrazine  hydrate.  A.  M.  Hughes,  R.  J. 
Corruccini,  and  E.  C.  Gilbert  (J.  Amer.  Chem. 
Soc.,  1939,  61,  2639 — 2642). — Details  of  an  adiabatic 
calorimeter  are  given.  Heats  of  combustion  of 
N2H4,H20  and  N2H4  are  respectively  146,936  and 
148,635  i  30  g.-cal.  per  mol.  These  data  are  used 
to  calculate  the  following  vals.  :  heats  of  formation, 
N2H4  (g)  22,250;  (l)  12,000;  N2H4,H20  (l)  10,300; 
dil.  solution  8160 ;  heat  of  hydration  of  N2H4,  — 1700 
g.-cal.  per  mol.  W.  R.  A. 

Determination  of  the  standard  free  energies 
of  formation  of  metallic  sulphides  by  the  method 


VI  (c),  VII  (c) 


GENERAL,  PHYSICAL,  AND  INORGANIC  CHEMISTRY. 


613 


of  electromotive  forces  of  galvanic  cells.  A.  F. 
Kapustinski  and  J.  A.  Makolkin  (Acta  Physicochim. 
U.R.S.S.,  1939,  10,  245— 258).— Using  Pt-H2  and 
sulphide  electrodes,  the  free  energies  and  heats  of 
formation  of  sulphides  have  been  determined,  and  as 
a  result  of  comparison  with  other  data  the  following 
vals.  are  respectively  proposed  :  Ag2S  —9500,  —7550 ; 
a-Cu2S  -19,220,  -18,500;  PbS  -20,990,  -22,490; 
SnS  —19,680,  —18,180  g.-cal.  The  calc,  solubility 
product  for  SnS  is  1-15  x  10"27.  C.  R.  H. 

Heat  of  combusion  of  cis-  and  trans-azo¬ 
benzene.  R.  J.  Corruccini  and  E.  C.  Gilbert  (J. 
Amer.  Chem.  Soc.,  1939,  61,  2925 — 2927). — The  iso¬ 
thermal  heats  of  combustion  of  cis -  and  trans - 
NPhINPh  are  1555-6:t0*2  and  1545-7 ±0-3  kg.-cal. 
per  mol.  respectively ;  the  calc.  vals.  of  the  heats  of 
formation  are  —75-65  and  —85-55  kg.-cal.  per  mol. 
respectively ;  the  calc,  heat  of  transition  cis  trails 
is  9*9  kg.-cal.  per  mol.  W.  R.  A. 

Partial  vapour  pressure  of  aqueous  ethylamine 
solutions.  B.  P.  Dailey  and  W.  A.  Felsing  (J. 
Amer.  Chem.  Soc.,  1939,  61,  2808 — 2809). — From 
measurements  of  the  partial  v.p.  of  aq.  NH2Et, 
NHEt2,  and  NEt3  (0*05 — 2-2m.)  at  25°,  the  free 
energy  decreases  attending  the  change  amine  (liquid) 
->  amine  (1m.)  have  been  evaluated  as  2905,  1583, 
and  — 103  g.-cal,  per  mol.  respectively.  W.  R.  A. 

Heat  of  dissolution  of  sucrose. — See  B.,  1939, 
1166. 

Electrode  potentials  of  metals  subjected  to 
mechanical  deformation.  I.  L.  Y.  Nikitin  (J. 
Gen.  Chem.  Russ.,  1939,  9,  794 — 803). — The  potential 
of  Cu  electrodes  falls,  and  of  Ag  electrodes  rises, 
during  deformation.  The  effects  are  ascribed  to  rise 
in  temp.  R.  T. 

Platinum  electrode.  VII.  VIII.  Effect  of 
poisoning  on  the  capacity  of  the  platinum  elec¬ 
trode.  A.  Schligin  and  B.  Erschler  (Acta 
Physicochim.  U.R.S.S.,  1939,  11,  45 — 58;  cf.  A., 
1937, 1,  200). — The  poisoning  of  smooth  and  platinised 
Pt  electrodes  by  As203,  KCN,  and  HgCl2  has  been 
studied.  The  activity  of  the  poisons  increases  in 
the  order  As203  <  KCN  <  HgCl2.  The  agreement 
between  the  results  for  smooth  and  platinised  elec¬ 
trodes  indicates  that  their  surface  structures  are 
similar.  0.  D.  S. 

Difference  effect  in  passivity  phenomena.  V. 
Cupr  (Korros.  u.  Metallschutz,  1939,  15,  256 — 261). 
— The  behaviour  of  systems  consisting  of  a  compound 
electrode  (Zn  in  ZnS04  and  Cu  in  CuS04)  with  a 
reference  electrode  has  been  studied,  and  results  in 
agreement  with  theory  have  been  obtained.  These 
considerations  are  then  applied  to  the  so-called 
“  difference  effect,”  the  views  of  Muller  (A.,  1936, 
1474)  being  supported.  F.  J.  G. 

Silver  and  mercurous  iodide  electrodes.  W.  C. 
Yosburgh,  P.  F.  Derr,  G.  R.  Cooper,  and  R.  G. 
Bates  (J.  Amer.  Chem.  Soc.,  1939,  61,  2592 — 2594). 
— The  cell  Ag|AgI,  I'll',  Hg2I2|Hg  has  an  e.m.f. 
of  0-1112  v.  at  25°  (temp,  coeff.  =  0-00030  v.  per 
degree),  which  is  not  as  const,  or  reproducible  as  was 
expected.  Calculation  from  this  val.  gives  ^-0-1517  v. 


at  25°  for  the  normal  potential  of  the  Agl  electrode. 
Although  each  of  the  electrode  systems  in  the  above 
cell  is  highly  reproducible  under  favourable  con¬ 
ditions,  no  single  electrolyte  has  been  found  which 
does  not  affect  unfavourably  one  or  other  of  the 
electrodes,  W.  R.  A. 

Relation  between  glass  electrode  theories  of 
Nikolsky  and  Dole.  M.  Dole  (Acta  Physicochim. 
U.R.S.S.,  1939,  10,  707 — 710). — The  assumptions 
made  by  Nikolsky  in  the  derivation  of  his  theory  of 
the  glass  electrode  (A.,  1938,  I,  143)  are  identical  with 
those  made  by  Dole  (A.,  1935,  170),  and  the  resulting 
mathematical  expressions  are  shown  to  be  equiv. 

A.  J.  M. 

Role  of  electrons  in  the  functioning  of  cells. 
Daniell  cell.  V.  Karpen  (Compt.  rend.,  1939,  209, 
509 — 511). — An  expression  for  the  e.m.f.  of  a  Daniell 
cell  is  derived,  using  previous  results  (A.,  1939,  I, 
567),  and  generalised  to  include  cells  of  other  types. 

A.  J.  E.  W. 

Saturated  standard  cells  with  small  temper¬ 
ature  coefficients.  IV.  Addition  of  various  sul¬ 
phates  to  the  electrolyte  of  the  Weston  cell. 
W.  C.  Vosburgh,  P.  F.  Derr,  G.  R.  Cooper,  and  B. 
Pettengill  (J.  Amer.  Chem.  Soc.,  1939,  61,  2687 — 
2689). — Modified  Weston  cells  have  been  prepared  in 
which  the  electrolyte  is  saturated  with  two  sulphates, 
of  which  one  is  hydrated  CdS04  or  a  double  salt  of 
CdS04,  and  the  temp,  coeffs.  have  been  measured. 
The  cell  made  with  Cd~Bi  amalgam  and  containing 
Li2S04  as  the  second  sulphate  lias  a  temp,  coeff.  < 
that  of  the  Na2S04  cell  (cf.  A.,  1939,  I,  267).  These 
cells,  however,  are  unsuitable  as  standards  in  com¬ 
parison  with  the  Na2S04  cells  because  they  are  more 
variable  and  have  an  e.m.f.  different  from  saturated 
and  unsaturated  Weston  cells.  Extended  observ¬ 
ations  indicate  that  the  e.m.f.  of  the  Na2S04  cell  is 
more  nearly  const,  at  const,  temp,  than  the  un¬ 
saturated  Weston  cell  for  periods  of  <2  years.  Cells 
containing  a  second  sulphate  other  than  Li2S04  and 
Na2S04  have  been  investigated.  W.  R.  A. 

Kinetics  of  redox  potentials.  I — III.  A.  L. 
Rotinjan  (J.  Gen.  Chem.  Russ.,  1939,  9,  1182—1187, 
1188 — '1197,  1198 — 1206). — I.  Stabilisation  of  the 
redox  potentials  of  mixtures  of  H3As04  and  H3As03 
(in  presence  of  KI)  can  be  attained  in  acid,  but  not 
alkaline,  solutions. 

II.  With  a  cathode-polarised  Pt  electrode,  the  time 
required  for  stabilisation  of  the  potential  of  the 
system  falls  with  rising  [H’j  and  [I'],  and  with  in¬ 
creasing  [Asv]/[Asm] ;  it  is  expressed  by  v  = 
a([H3As04]/[H3As03])~^,  where  a  and  b  are  consts.  t 
is  least  for  platinised  glass  electrodes. 

III.  For  oxidised  Pt  electrodes  v  =  a  —  b  log 
[H3As04]/[H3As03],  irrespective  of  the  oxidation 
method  applied.  The  Eh  is  cc  [H']  of  the  layer  of 
electrolyte  at  the  surface  of  the  electrode.  R.  T. 

Electrical  double  layer  at  the  interface  of  two 
liquids.  E.  J.  W.  Verwey  and  K.  F.  Niessen 
(Phil.  Mag.,  1939,  [vii],  28,  435 — 446). — The  potential 
function  at  the  surface  of  two  liquid  phases  about 
which  a  small  amount  of  electrolyte  is  distributed  is 
considered.  The  total  potential  drop  D  due  to  one 
phase  containing  excess  of  positive  and  the  other 
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excess  of  negative  ions  consists  of  two  parts  given  by 
a  =  (n2K2ln1K1)^,  where  n  =  ionic  concn.  and  K  = 
dielectric  const.,  and  A  =  eD/kT.  Various  special 
cases  are  considered.  T.  H.  G. 

Electrochemical  polarisation  of  metal  elec¬ 
trodes.  I.  Mechanism  of  polarisation  of  the 
iron  electrode.  V.  A.  Roiter,  V.  A.  Jusa,  and 
E.  S.  Polujan  (Acta  Physicochim.  U.R.S.S.,  1939, 10, 
389* — 414). — An  expression  for  the  oscillogram  of  the 
anodic  and  cathodic  polarisation  of  metal  electrodes  is 
derived,  based  on  the  mechanisms  of  discharge  and 
ionisation  lag,  and  has  been  investigated  for  Fe 
electrodes  prepared  by  various  methods.  The  devia¬ 
tion  of  the  experimental  oscillogram  from  that  calc,  is 
explained  by  reference  to  the  velocity  of  discharge  and 
ionisation.  The  surface  of  the  electrode  is  polarised 
to  an  extent  depending  on  c.d.  The  reason  for 
“  overpolarisation  ”  and  for  the  usual  non-agreement 
of  the  current  strength-potential  curve  with  the 
equation  of  the  discharge  theory  is  explained.  The 
calculation  horn  oscillogram  data  of  the  abs.  velocities 
of  the  ionisation  and  discharge  processes  is  indicated. 
The  peculiarity  of  the  electrochemical  behaviour  of  Fe 
electrodes  in  having  a  small  final  velocity  of  the 
ionisation  and  discharge  processes  is  shown  to  agree 
with  calc.  vals.  for  metals  of  the  Zn  type.  W.  R.  A. 

Electrochemical  polarisation  of  metal  elec¬ 
trodes.  II.  Polarisation  of  zinc  electrode.  V.  A. 
Roiter,  E.  S.  Polujan,  and  V.  A.  Jusa  (Acta  Physico- 
chim.  U.R.S.S.,  1939,  10,  845 — 858;  cf.  preceding 
abstract). — The  cathodic  and  anodic  polarisation  of 
single  crystals  of  Zn  have  been  studied  by  an  oscillo¬ 
graphic  method.  The  relation  between  polarisation 
overvoltage  and  current  intensity  is  the  same  as  that 
which  holds  for  gas  electrodes,  apparent  differences 
being  due  to  changes  in  the  electrode  surface  during 
polarisation.  With  single  crystals  of  Zn  two  kinds  of 
change  may  occur,  viz.,  increase  of  the  surface  area 
and  of  the  activity  of  the  surface.  The  velocity  of  the 
ionisation  and  discharge  processes  at  an  electrode 
surface  in  equilibrium  with  the  solution  is  calc,  to  be 
~10-10  g.-ion  per  sq.  cm.  per  sec.  The  polarisation  of 
Fe  and  Zn  electrodes  is  compared.  0.  J.  W. 

Polarisation  in  deposition  of  tin  from  acid 
solutions  of  its  simple  salts.  M.  Losohkarev, 
0.  Essin,  and  V.  Sotnikova  (J.  Gen.  Chem.  Russ., 
1939,  9,  1412 — 1422). — The  polarisation  potential  k 
developing  during  electrodeposition  of  Sn  (Sn  anode, 
SnCl2  or  SnS04  electrolyte)  is  due  initially  to  slowness 
of  diffusion  of  Sn**  from  the  anode  to  the  solution 
(concn.  polarisation).  After  attainment  of  limiting 
c.d.  ~  is  determined  by  the  rate  of  discharge  of  Sn  ions 
at  the  cathode,  and  its  val.  varies  with  the  nature  of 
the  surface  of  the  latter.  Addition  of  cresolsulphonic 
acid  to  the  electrolyte  causes  chemical  polarisation. 

R.  T. 

Overvoltage  on  a  mercury  cathode  in  concen¬ 
trated  solutions  of  acids.  I.  Hydrochloric  and 
hydrobromic  acids.  S.  A.  Jofa  (Acta  Physico¬ 
chim.  U.R.S.S.,  1939,  10,  903—912). — Measurements 
have  been  made  of  the  overvoltage,  tj,  at  a  Hg  cathode 
in  0*1 — 12-5N-HC1  and  in  0*2— 8-5N-HBr.  y\  decreases 
with  increasing  concn.  of  acid.  At  low  concns.  of  acid 
B  varies  linearly  with  log  c.d.,  but  with  increasing 


concn.  departures  from  linearity  are  observed  and  the 
general  slope  of  the  curve  changes.  These  anomalies 
are  related  to  changes  in  the  structure  of  the  surface 
double  layer  due  to  adsorption  oL anions  and  also  to 
the  increase  in  the  activity  coeff.  of  the  acid. 

0.  J.  W. 

Overvoltage  on  mercury  in  the  presence  of 
surface-active  electrolytes.  S*  Jofa,  B.  Kabanov, 
E.  Kutschinski,  and  F.  Chistiakov  (Acta  Physico¬ 
chim.  U.R.S.S.,  1939,  10,  317 — 332). — Two  methods 
of  measuring  the  overvoltage  on  a  Hg  cathode  are 
described,  (a)  the  method  of  the  Hg  drop,  (5)  the 
method  of  the  large  Hg  cathode.  Using  acidified 
solutions  of  Na2SOd,  KC1,  KBr,  KI,  and  (NBu4)2S04, 
the  JI  overvoltage  on  Hg  and  the  electro -capillary 
curves  have  been  investigated.  The  H  overvoltages 
are  decreased  by  surface -active  anions  and  increased 
by  surface-active  cations,  in  qual.  agreement  with  the 
theory  advanced  by  Frumkin  (A.,  1938, 1,  201). 

W.  R.  A. 

Hydrogen  overvoltage  on  nickel.  P.  Lukov- 
zev,  S.  Levina,  and  A.  Frumkin  (Acta  Physicochim. 
U.R.S.S.,  1939,  11,  21—44;  cf.  A.,  1938,  I,  201).— 
The  H  overvoltage  on  Ni  has  been  investigated  in 
solutions  of  HC1  from  0T5  to  0-0003n.,  and  of  NaOH 
from  8-8  to  0-00 In.,  at  c.d.  from  1  X  10~8  to  5  X  10-*4 
amp,  per  sq.  cm.  and  the  effect  of  neutral  salts  studied. 
The  anodic  polarisation  of  Ni  in  a  H2  atm.  has  been 
investigated  in  the  same  NaOH  solutions.  The  results 
for  overvoltage  agree  with  Tafel’s  equation.  Results 
are  interpreted  on  the  theory  of  the  slow  discharge  of 
ions  at  the  electrode.  O.-D.-S. 

Chemical  activation  by  gaseous  ionisation. 

S.  C.  Lind  (J.  Chem.  Physics,  1939,  7,  790 — -792). — 
The  comparative  uses  of  the  gas  ion  clustering  hypo¬ 
thesis  and  of  a  free  atom  or  free  radical  mechanism  in 
reactions  taking  place  under  ionising  conditions  are 
considered.  W.  R.  A. 

Experimental  basis  for  the  theory  of  quasi- 
unimolecular  reactions.  R.  N.  Pease  (J.  Chem. 
Physics,  1939,  7,  749— 752).— A  crit.  review  of  reac¬ 
tions  which  have  been  represented  as  of  the  quasi- 
unimol.  type  indicates  that  the  isomerisation  of  cyclo- 
propane  to  propylene  (Chambers  et  al>t  A.,  1934,  369) 
is  the  only  example  which  satisfies  the  requisite 
conditions.  This  suggests  the  necessity  of  reviewing 
the  apparent  restriction  placed  on  the  rate  of  activa¬ 
tion  by  collision.  W.  R.  A. 

Calculation  of  thermal  explosion  limits.  D.  A. 
Frank-Kamenetzki  (Acta  Physicochim.  U.R.S.S., 
1939,  10,  365 — 370). — A  theory  of  thermal  explosions 
has  been  developed  mathematically  by  which  the 
ignition  conditions  may  be  calc,  from  the  kinetics  and 
heat  of  reaction,  the  dimensions  of  the  explosion 
chamber,  and  the  thermal  conductivity  of  the  reacting 
mixture.  For  the  decomp,  of  MeNOs,  N20,  and 
CH2N2  and  for  the  oxidation  of  H2S  experimental  and 
calc.  vals.  agree,  but  for  the  decomp,  of  EtN3  the 
calculations  fail.  W.  R.  A. 

Polymerisation  of  gaseous  butadiene.  G.  B. 

Kistiakowsky  and  W.  W.  Ransom  (J.  Chem. 
Physics,  1939,  7,  725— 734).— The  velocity  coeff.  k  of 
the  dimerisation  of  butadiene  (I)  from  446°  to  660°  K. 
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~  9*20  X  109  exp  (-23,690/RT)  c.c.  mol.”1  sec.”1  and 
deviations  encountered  suggest  an  increase  in  activ¬ 
ation  energy  with  temp.  The  3-vinylcycZohexene 
formed  is  converted  into  A3:3'-octahydrodiphenyl  by 
addition  with  further  (I),  1c  =  1*3  X  1014  exp  (  —  38,0007 
HT)  c.c.  mol.”1  sec.”1.  The  data  are  in  best  agreement 
with  those  calc,  statistically  for  an  activated  complex 
with  the  resonating  structure 

(HgC^CH^^H — CH2 — )2.  The  role  of  resonating 
free  radicals  in  other  reactions  of  dienes  is  briefly 
discussed.  W.  R.  A. 

Kinetics  of  the  vapour-phase  reaction  of  e?/cZo- 
propane  with  iodine.  R.  A.  Ogg,  jun.,  and  W.  J. 
Priest  (J.  Chem.  Physics,  1939,  7,  736 — 747). — The 
thermal  (245 — 280°)  and  photochemical  (180 — 230°) 
reactions  between  gaseous  I  and  cycZopropane  (I), 
studied  by  observation  of  the  pressure  changes  in  a 
system  of  const,  vol.,  are  essentially  homogeneous 
and  lead  to  the  reversible  formation  of  I*[CH2]3T. 
The  only  important  side  reaction  is  a  slow  I-catalysed 
isomerisation  of  (I)  to  propylene.  .  Empirical  rate 
expressions  are  given,  and  vals.  of  velocity  and 
equilibrium  consts.  are  recorded.  The  formation  of 
the  free  radical  I*[CH2]3*  from  I  and  (I)  is  considered 
to  be  the  rate-determining  step  with  the  velocity 
coeff.  7*36  x  1012  exp  (  —  17, 280 jRT)  (mol./c.c.^secr1 
Eor  the  reaction  (I)  +  I2->  C3H6I2,  Aj E  =  — 17,200 
g.-cal.  per  mol.  Taking  the  energy  of  the  C-I 
bond  as  43,000,  that  of  the  C-C  bond  in  the  (I)  ring 
is  32,900  g.-cal.  per  mol.  W.  R.  A. 

Decomposition  of  ethyl  bromide  and  the  col¬ 
lision  theory  of  first-order  reactions.  E.  Daniels 
and  P.  L.  Veltman  (J.  Chem.  Physics,  1939,  7,  756 — 
764). — The  first-order  thermal  decomp,  at  ~400° 
of  EtBr  to  CH4  and  HBr  has  been  studied  with  special 
reference  to  wall  effects.  Present  and  previous  (A., 

1938,  I,  315)  results  agree  with  the  production  of  Et 
and  Br  as  the  primary  stage  of  decomp.,  followed  by  a 
series  of  reactions  which  do  not  involve  long  chains. 
Low-pressure  effects  are  explained  as  wall  effects. 
The  decrease  in  the  first-order  rate  coeff.  of  EtBr 
decomp,  .(and  for  N205  decomp.)  at  low  pressures  is 
not  caused  by  the  decreased  no.  of  collisions  as  pre¬ 
dicted  by  the  collision  hypothesis,  but  by  surface 
effects  or  competing  chemical  reactions  which  become 
important  at  low  pressures.  A  quant,  re-examination 
of  the  collision  hypothesis  is  suggested.  W.  R.  A. 

Decomposition  of  acetaldehyde  and  deutero- 
acetaldehyde.  R.  E.  Smith  (Trans.  Earaday  Soc., 

1939,  35,  1328 — 1336). — Comparison  of  the  thermal 

decomp,  (followed  manometrically)  of  MeCHO  with 
that  of  CD3*CHO  suggests  that  more  than  one 
mechanism  is  involved,  and  that  the  important  process 
is  probably  activation  of  the  C-H  bond.  The  sp. 
effects  of  C2H4,  C2H6,  and  C02  on  the  reaction  rate 
for  MeCHO  are  studied.  E.  L.  U. 

Inflammation  of  hydrocarbon-air  mixtures. — 
See  B.,  1939,  1090. 

Exchange  of  hydrogen  ions  between  hydrogen 
sulphide  and  methyl  alcohol.  K.  H.  Geib  (Z. 
Elektrochem.,  1939,  45,  648 — 650). — The  exchange 


of  H*  between  H2S  and  the  OH  in  MeOH  has  been 
studied  by  rate  measurements  on  MeOD-H2S  and 
McOH-DoS  mixtures  at  —79°  to  —115°.  The  times 
of  half-change  at  these  temp,  are  0*2 — 0-5  and  30 — 
100  min.,  respectively,  the  change  being  slower  from 
the  MeOD-H2S  side  ;  HC1  accelerates  the  exchange  at 
—  115°.  At  equilibrium  the  MeOH  contains  ^66% 
of  the  D  (distribution  coeff.  4 — 4*5).  The  activation 
energy  is  7*5 — 8  kg. -cal.  The  mechanism  involves 
transfer  of  H’  or  D'  from  complexes  such  as  D3S‘ 
and  MeOHD’  to  neutral  mols.  A.  J.  E.  W. 

Cracking  of  decalin  under  pressure.  M.  D. 

Tilitscheev  and  V.  K.  Schtschitihov  (J.  Gen. 
Chem.  Russ.,  1939,  9,  1086 — 1093). — The  thermo¬ 
stability  of  decahydronaphthalene  (I)  is  that  of 
C10H8,  but  >  of  n-decane.  The  activation  energy  of 
cracking  of  (I)  at  425 — 500°  is  65,500  g.-cal.  per  g.- 
mol.  The  velocity  coeff.  is  given  bv  log  K  —  15*11  — 
14,330/T.  *  R.  T. 

Reactions  of  organic  oxygen  compounds  with 
ammonia .  I .  Relative  rates  of  reaction  between 
ketones  and  liquid  ammonia.  S.  S.  Dragunov 
(J.  Gen.  Chem.  Russ.,  1939,  9,  693— 697).— The  re¬ 
lative  rates  of  reaction  between  COMe2,  COMePr, 
COPhMe,  l-methylc?/cZohexan-3-one,  1-methylcycZo- 
hexan-4-one,  PhCHO,  and  liquid  NH3  at  0°  and 
atm.  pressure  have  been  determined.  The  rates  of 
reaction  are  dependent  primarily  on  the  electro¬ 
chemical  character  of  the  radicals,  steric  hindrance 
being  a  secondary  factor.  CPh3*OH  and  CPh3  did 
not  react  with  NH3  in  the  absence  of  catalysts. 

V.  A.  P 

Hydrolysis  of  benzoic  and  related  esters  in 
varying  media.  R.  A.  Harman  (Trans.  Earaday 
Soc.,  1939,  35,  1336 — 1343). — Measurement  of  the 
effect  of  substituents  on  the  consts.  in  the  Arrhenius 
equation  has  been  extended  to  phenylacetic  and 
cinnamic  esters  (cf.  A.,  1938,  I,  405).  The  trans¬ 
mission  of  such  effects  to  the  carbonyl  C  atom  is  less 
marked  in  the  former  than  in  any  hitherto  examined ; 
in  the  cinnamic  it  is  approx,  the  same  as  in  the 
benzoic  esters.  The  effect  on  the  consts.  of  changing 
the  solvent  has  been  studied  for  alkaline  hydrolysis  of 
EtOBz  and  »i-N02#C6H4‘C02Et  in  EtOH-H20  and 
COMe2-H20  mixtures ;  the  usual  relation  between  the 
temp. -independent  const,  and  the  activation  energy 
is  found.  E.  L.  U. 

Oxidation  of  aldoses  by  hypoiodite.  IV.  K. 
Myrback  (Svensk  Kem.  Tidskr.,  1939,  51,  179 — 
192;  cf.  A.,  1939,  II,  490) — Comparative  data  are 
given  on  the  rates  of  oxidation  of  various  sugars  by 
I  in  presence  of  varying  concns.  of  NaOH.  In  general, 
the  rates  relative  to  that  for  glucose  (I)  are  indepen¬ 
dent  of  [OH'].  The  rates  for  lactose,  maltose,  meli- 
biose,  and  cellobiose  are  equal,  and  >  that  for  (I) ; 
that  for  d-galactose  (II)  is  somewhat  >  that  for  (I), 
whilst  those  for  d-  and  Z-arabinose  are  equal,  and  > 
that  for  (II).  The  rates  for  d-  and  Z- xylose  are  ~ 
that  for  (I) ;  that  for  dZ-ribose  is  <  that  for  (I).  The 
rate  of  oxidation  of  cZ-mannose  is  especially  low,  and 
this  accounts  for  the  difficulties  sometimes  occurring 
in  its  determination.  E.  J.  G. 

Effect  of  periodic  acid  on  lactic  acid  and 
its  degradation  products  (acetaldehyde,  methyl 
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alcohol,  formaldehyde,  formic  acid). — See  A., 
1939,  II,  532. 

Kinetic  study  of  the  formation  of  d-glucose- 
phenylhydrazone.  A.  Orning  and  G.  H.  Stempel, 
jun,  (J.  Org.  Chem.,  1939,  4,  410 — 417). — The  reaction 
between  equilibrium  d-glucose  (I)  and  a  mixture  of 
NHPh’NHo  and  its  hydrochloride  has  been  followed 
polarimetrically  in  aq.  solution  at  30°.  If  all  oxidising 
agents,  including  dissolved  02,  are  eliminated  there 
is  no  evidence  of  osazone  formation.  The  forward 
reaction  is  between  NHPh*NH3+  and  an  intermediate 
substance  symmetrically  related  to  ther  isomeric 
forms  of  (I).  The  reverse  reaction  is  accelerated  by 
acid.  H.  W. 

Oxidation  of  simple  sugars. — See  A.,  1939,  II, 
493. 

Mutarotation  of  tetramethyl-a-d-glucopyran- 
ose  and  -mannopyranose . — See  A.,  1939,  II,  494. 

Exchange  of  chlorine  substituted  in  aromatic 
compounds  for  amino-groups.  V.  Kinetics  of 
reaction  of  o-chloronitrobenzene  with  aqueous 
ammonia.  N.  N.  Voroshcov,  jun.,  and  V.  A. 
Kobelev  (J.  Gen.  Chem.  Russ.,  1939,  9,  1043 — 1046). 
— The  velocity  of  the  reaction  o-C6H4ChN02  +  NH3 

o-NH2*CgH4*N02  +  HCI  oc  concn.  of  substrates 
and  oc  temp,  (log  K  =  7*20  —  4482/TiO-Ol).  The 
activation  energy  is  20,500  g.-cal.  In  presence  of 
CuCl2  the  catalytic  and  non-catalytic  reactions  pro¬ 
ceed  simultaneously.  R.  T. 

Mechanism  of  oxidation  of  organic  compounds 
by  selenium  dioxide.  V.  Kinetics  of  oxidation 
of  aldehydes.  N,  N.  Melnikov  and  M.  S.  Rokitz- 
kaja  (J.  Gen.  Chem.  Russ.,  1939,  9,  1158 — 1161). — 
The  rates  of  the  (bimol.)  oxidation  by  5N-Se02  in 
AcOH  of  MeCHO,  EtCHO,  PrttCHO,  Pr^CHO, 
heptaldehyde,  and  Bu^CHO  have  been  examined  at 
20°.  The  rates  fall  with  increasing  mol.  wt.  and  from 
the  normal  to  the  iso-compound,  as  would  be  expected 
if  the  rate  of  reaction  is  dependent  on  the  degree  of 
enolisation  of  the  aldehyde.  G.  A.  R.  K. 

Detonation  of  nitrogen  iodide  under  the  action 
of  nuclear  fragments  from  uranium  bombarded 
by  neutrons.  Experiments  on  other  explosives. 

P.  Fabre,  C.  Magnan,  and  H.  Muraour  (Compt. 
rend.,  1939,  209,  436—438;  cf.  A.,  1939,  I,  482).— 
The  detonation  of  N  iodide  by  neutron  bombardment 
of  adjacent  U  oxide  has  been  confirmed  by  experi¬ 
ments  with  a  high- intensity  neutron  generator;  the 
time  required  for  detonation  corresponded  with 
detonation  “  yields  ”  (0*09 — 0*2)  those  of  Feenberg 
(A.,  1939,  I,  426),  probably  owing  to  the  use  of  drier 
specimens.  No  detonation  wras  obtained  under 
similar  conditions  with  Pb(N3)2,  diazo-m-nitroaniline 
perchlorate,  (CH2)6N4  peroxide,  trinitrotriazidobenz- 
ene,  or  Hg  fulminate.  Attempts  to  detonate  Au 
fulminate  bv  fission  of  Au  also  failed. 

A.  J.  E.  W. 

Emission  of  ultra-violet  radiation  and  pyro¬ 
lysis  of  ferric  azide.  C.  Racz  (Compt.  rend.,  1939, 
209,  534 — 536;  cf.  A.,  1939,  I,  481). — Photogenic 
decomp,  processes  vrith  activation  energies  ( E )  of 
~47  and  33*5  kg.-cal.  and  an  oxidation  process 
(64  kg.-cal.)  occur  in  Fe(N3)3  heated  in  the  atm.  at 


>270°,  303^4°,  or  334^6°,  respectively.  The  first 
and  third  of  these  vals.  occur  with  other  azides; 
the  second  corresponds  with  decomp,  of  a  relatively 
stable  intermediate,  as  after  preliminary  heating  at 
310°  decomp,  occurs  at  <305°  (E  =  34  and  75 
kg.-cal.).  Detonation  occurs  at  200°  in  a  closed  space 
and  at  230°  in  a  current  of  No,  in  wrhich  max.  emission 
occurs  ~20°  below  the  detonation  temp,  owing  to  the 
inhibiting  effect  of  Fe.  A.  J.  E.  W. 

Kinetics  of  crystal  growth.  S.  Roginski  (Acta 
Physicochim.  U.R.S.S.,  1939,  10,  825— 844).— Theor¬ 
etical.  The  kinetic  equations  of  free  growth  of  a 
single  crystal  are  derived.  The  conditions  favouring 
different  types  of  growdh  and  the  grovrth  of  a  plane 
cryst.  film  are  discussed  and  compared  with  existing 
experimental  data.  O.  J.  W. 

Co-operative  activation.  W.  E.  Garner  (Nature, 
1939,  144,  287). — -Reactions  in  organised  condensed 
systems  occurring  with  activation  energies  >  those 
normally  associated  with  the  temp,  range  at  winch  the 
reactions  occur,  e.g.y  the  denaturation  of  proteins,  the 
decomp,  of  CaC03,6H20,  and  the  production  of 
detonation  nuclei  in  solid  explosives,  are  discussed. 
The  rapid  rates  of  these  abnormal  processes  are 
attributed  to  co-operative  activation  of  a  no.  of 
points,  ny  on  the  surface  within  a  short  time  interval, 
the  activation  energy  required  at  each  point  being 
Ejny  wiiere  E  is  the  measured  activation  energy. 

L.  S.  T. 

Garner  principle  of  co-operative  activation. 
F.  G.  Donnan  (Nature,  1939,  144,  446). — -The 
Gamer  principle  (preceding  abstract)  should  be  of  val. 
in  interpreting  many  catalytic  phenomena,  including 
reactions  that  occur  in  the  operation  of  enzymes  and 
co-enzymes.  L.  S.  T. 

Reaction  kinetics  in  processes  of  nucleation 
and  growth.  W.  A.  Johnson  and  R.  F.  Mehl 
(Amer.  Inst.  Min.  Met.  Eng.  Tech.  Publ.  No.  10S9, 
1939,  27  pp. ;  Met.  Tech.,  1939,  6,  No.  5). — An 
analytical  expression  is  derived  for  the  rate  of  re¬ 
action  of  a  reaction  proceeding  by  nucleation  and 
growth  when  nucleation  (a)  occurs  without  regard  for 
matrix  structure  and  the  nuclei  tend  to  growr  into 
spherical  nodules,  and  (6)  wiien  nucleation  is  restricted 
to  the  grain  boundaries  and  the  nuclei  tend  to  grow 
to  hemispherical  nodules.  R.  B.  C. 

Influence  of  organic  peroxides  on  the  cool 
flame  of  butane.  E.  J.  Beat,  M.  J.  Gerber,  and 
M.  B.  Neumann  (Acta  Physicochim.  U.R.S.S.,  1939, 
10,  273 — 296). — The  decomp,  of  (EtO)2  and  Me02H 
is  accelerated  by  increase  in  pressure  up  to  a  crit. 
pressure,  wrhich  decreases  with  decrease  in  temp. 
At  pressures  >  £>*  decomp,  is  explosive.  Decomp, 
cannot  be  ascribed  to  a  thermal  process  but  proceeds 
by  chain  mechanism.  (EtO)2  and  Me02H  reduce 
the  induction  period  of  the  cool  flame  in  C6H12- 
02  mixtures.  The  data  afford  further  proof  of  the 
theories  of  Neumann  and  his  co-wrorkers  (cf.  A.,  1936, 
1344,  1468,  and  subsequently)  on  the  formation  of 
cool  hydrocarbon  flames,  combustion,  which  is  brought 
about  by  peroxide  decomp.,  proceeding  in  two  stages. 

C.  R.  H. 
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Mechanism  of  the  oxygen  effect  on  hydrogen 
bromide  reacting  with  ethenoid  compounds. — 
See  A.,  1939,  II,  530. 

Decomposition  of  hydrogen  peroxide  by  catal¬ 
ase.  E.  H.  Johnson  and  K.  L.  van  Schouwenburg 
(Nature,  1939, 144,  634 — 635). — Experiments  showing 
that  this  decomp,  can  occur  under  anaerobic  condi¬ 
tions  are  described.  L.  S.  T. 

Reaction  of  a-thiocyanopropionic  acid  with 
water.  A.  Fredga  (Arkiv  Kemi,  Min.,  Geol.,  1939, 
13,  A,  No.  5,  18  pp.).— The  pscudo-unimol.  reaction  : 
SCN-CHMe-C02H  (I)  +  H20->NH2*C0*S*CHMe-C02H 
has  been  studied  polarimetrically  at  25°  in  aq.  solution 
containing  «fcO*5N-strong  acid.  Under  these  condi¬ 
tions  (I)  is  practically  non-ionised,  and  the  formation 
of  SH*CHMe*C02H  and  2  : 4-diketo-5-methylthiazol- 
idine  is  negligible.  In  0*53n-HC1  the  effect  of  KC1 
is  given  by  :  k  x  104  =  7*03— 0*92[KC1].  The  salt 
effect  of  NaCl  is  smaller,  in  contradiction  of  the 
Bronsted  theory.  In  0*28N-KHal,  Jc  increases  very 
rapidly  with  concn.  of  the  corresponding  HHal. : 
HI  HBr  >  HC1.  Although  log  (k  —  k0)  oc  [HC1], 
no  simple  relation  can  be  found  for  HBr  and  HI.  The 
effects  are  ascribed  to  catalysis  by  the  undissociated 
acids.  In  0*28n-KE  addition  of  HF  gives  a  min.  val. 
of  k  at  [HF]  =  7 — 9.  At  low  [HF]  vals.  of  k  lie  above 
those  for  corresponding  [HC1]  etc.,  and  tend  towards 
a  much  larger  k0 .  This  is  due  to  catalysis  by  HF./ 
ions,  KHF2  being  very  active  at  low  concns;  For 
[HC1]  =  0-53  and  [KC1]  =  0*28  the  temp,  coeff.  is 
given  by  :  log  k  =  11-446 — 4356/T.  The  mechanism 
of  the  reaction  is  discussed.  M.  H.  M.  A. 

Effect  of  nuclear  and  side-chain  substitution 
on  the  oxonium  ion  catalysed  iodination  of 
acetophenone  derivatives.  L.  Zucker  and  L.  P. 
Hammett  (J.  Amer.  Chem.  Soc.,  1939,  61,  2779 — 
2784). — The  rates  of  iodination  of  COPhMe,  p- 
C0H4Br-COMe,  p-C6H4Me-COMe,  2:4:6- 
C6H2Me3-COMe  (I),  COPhEt,  COPhPra,  and  COPhPr^ 
in  1-388m.  aq.  HC104,  and  COPhMe  in  0*210m.  aq. 
HC104,  have  been  measured  by  a  colorimetric  method. 
The  data  agree  with  those  reported  for  the  bromin- 
ation  of  some  of  these  ketones  in  75%  Ac0H-H20 
solutions  0*5m.  to  HC1  (cf.  A.,  1935,  1209),  the  effect 
on  the  rate  of  iodination  of  substitution  of  a  Me  group 
for  H  in  the  side  chain  being  the  effect  of  substitu¬ 
tion  in  the  ring.  No  steric  hindrance  was  found  in  the 
iodination  of  (I).  W.  R.  A. 

Mechanism  of  the  acid-catalysed  enolisation 
of  acetophenone  derivatives.  L.  Zucker  and 
L.  P.  Hammett  (J.  Amer.  Chem.  Soc.,  1939, 61,  2785— 
2791 ;  cf.  preceding  and  following  abstracts). — The 
basic  ionisation  consts,  of  COPhEt,  COPhPra,  and 
COPhPr^  have  been  measured.  The  iodination  of 
COPhMe  shows  a  general  acid  catalysis.  The  rate¬ 
determining  step  in  the  acid-catalysed  enolisation  of 
ketones  is  proton  removal.  W.  R.  A. 

Kinetics  of  the  iodination  of  acetophenone  in 
sulphuric  and  perchloric  acid  solutions.  L. 
Zucker  and  L.  P.  Hammett  (J.  Amer.  Chem.  Soc., 
.1939,  61,  2791 — 2798;  cf.  preceding  abstract). — The 
rate  of  iodination  of  COPhMe  in  2  to  30%  aq.  HC104 
and  in  0*5  to  66%  aq.  H2S04  is  determined  by  the 


rate  of  enolisation  in  the  more  dil.  solutions  and  by 
the  rate  of  reaction  of  the  enol  with  I  in  acid  solutions 
containing  >51%  H2S04.  At  intermediate  concns. 
the  two  rates  are  approx,  equal.  The  rate  of  enolis¬ 
ation,  however,  even  in  aq.  HC104,  is  oc  c0h,+  over  a 
wide  range.  W.  R.  A. 

Steric  nature  of  the  ortho  effect  in  the  hydrogen 
exchange  reactions  of  aromatic  tertiary  amines. 
W.  G.  Brown,  A.  H.  Widiger,  and  N.  J.  Letang 
(J.  Amer.  Chem.  Soc.,  1939,  61,  2597— 2601).— The 
theory  of  the  ortho  effect  states  that  the  inhibition  of 
the  H2-oxchange  reactions  of  NPhMe2  and  its  deriv¬ 
atives  is  a  steric  effect  concerned  with  the  tendency 
of  an  o-substituent  to  block  the  formation  of  quinon- 
oid  structures.  This  has  been  tested  experimentally 
by  two  independent  methods  :  (i)  by  varying  the 
size  of  the  o-substituent,  and  (ii)  by  an  argument  that 
if  the  amino-N  atom  is  linked  with  the  o-C  so  as  to 
form  a  5-membered  ring  which  would  be  necessarily 
coplanar  with  the  Ph  ring,  there  should  be  no  ortho 
effect.  The  results  are  consistent  with  predictions. 
Thus  the  inhibition  by  an  o-F  of  H  lability  is  by 
an  o-Cl.  Further,  Ar-methylindoline  and  iY-methyl- 
tetrahydroquinoline  (dicyclic  coplanar  structures) 
exchange  H  readily,  whilst  AT-methylhomotetrahydro- 
quinoline,  the  heterocyclic  ring  of  which  must  be 
highly  puckered  (7-membered),  exhibits  the  inhibi¬ 
tion  of  reactivity  which  is  characteristic  of  o-sub- 
stituted  tort,  amines.  W.  R.  A. 

Kinetics  of  tlie  exchange  of  oxygen  between 
benzoic  acid  and  water.  I.  Roberts  and  H.  C. 
Urey  (J.  Amer.  Chem.  Soc.,  1939,  61,  2580 — 2584). — 
The  rate  of  exchange  of  180  between  BzOH  and  H20 
has  been  studied  at  80°  in  dil.  aq.  solution  using  HC1 
as  catalyst.  The  reaction  has  been  followed  by  de¬ 
comp,  samples  of  BzOH,  crystallised  out  from  the 
reaction  mixture,  into  C6H6  and  C02  and  analysing 
the  C02  in  a  mass  spectrometer.  The  rate  is  of  the 
first  order  with  respect  to  the  difference  in  [180]  of 
the  reactants,  first  order  with  respect  to  H*  ion, 
independent  of  BzOH,  and  free  from  salt  effects 
(KC1).  The  similarity  between  this  reaction  and  the 
acid- catalysed  esterification  and  ester  hydrolysis 
reactions  is  indicated  (cf.  following  abstract). 

W.  R.  A. 

Mechanism  of  acid-catalysed  ester  hydrolysis, 
esterification  and  oxygen  exchange  of  carboxylic 
acids.  I.  Roberts  and  H.  C.  Urey  (J.  Amer. 
Chem.  Soc.,  1939,  61,  2584 — 2587 ;  cf.  preceding 
abstract). — A  combination  of  recent  180  investigations 
with  recorded  kinetic  data  for  acid -catalysed  ester 
hydrolysis,  esterification  and  O  exchange  of  carb¬ 
oxylic  acids  suggests  that  all  three  reactions  have  the 
same  mechanism.  Taking  as  a  basis  the  fact  that 
these  reactions  are  acid -catalysed  and  of  first  order  in 
H20  or  EtOH,  the  compositions  of  the  reactive 
complexes  the  disappearances  of  which  control  the 
reaction  rates  have  been  determined.  Only  three  of 
the  proposed  mechanisms  yield  the  crit.  complex 
required  by  the  kinetics.  The  criterion  of  pre-equili¬ 
brium  in  H20  and  D20  proposed  by  Bonhoeffer  and 
Reitz  (A.,  1937,  -1,  469)  is  not  applicable  since  the 
simple  two-step  mechanism  assumed  is  incorrect  for 
the  present  reactions.  W.  R.  A. 
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Racemisation  of  optically  active  a-aBcylsul- 
phonylpropionic  acids.  A.  Mellander  (Arkiv 
Kemi,  Min.  Geol.,  1939,  13,  A,  No.  3,  30  pp.). — & 
data  are  given  for  the  racemisation  of  0-05 — 0*2N-a- 
methyl-,  -ethyl-,  -?fc-propyl-,  and  -tsopropyl-sulphonyl- 
propionic  acids  (I)  in  various  aq.  media  at  25°;  E 
vals.  are  derived  from  supplementary  measurements 
at  35°.  In  acids  (HC1,  HBr,  HC104,  concn.  c)  k  is 
max.  for  c  =  '--0*04n.  and  falls  with  increasing  c,  the 
variation  being  linear  over  certain  ranges ;  an  anion 
effect  thus  operates,  the  effect  of  the  ions  decreasing 
in  the  order  CIO/,  Br',  Cl'.  The  effect  of  adding 
salts  with  a  common  anion  corresponds  with  the 
increased  anion  concn.,  and  H*  has  no  unique  effect 
on  the  racemisation.  Data  for  aq.  and  partly 
neutralised  solutions  show  that  k  decreases  with  c  at 
[H‘]<  ~-0-04n.,  and  is  min.  at  pn  >—6.  The  data  for 
strongly  acid  solutions  indicate  the  predominance  of 
base  catalysis  by  H20,  acting  on  (I)  mols.,  and  k  is 
determined  by  the  relation  between  the  /  vals.  for 
(I)  and  the  transition  complex.  At  lower  acidity 
changes  in  the  dissociation  of  (I)  introduce  other 
mechanisms,  involving  base  catalysis  by  the  (I)  anion 
itself  acting  on  the  undissociated  mol.,  and  a  less 
important  base  effect  of  H20  on  the  anion.  Racem¬ 
isation  is  rapid  in  alkaline  solution  and  a  marked 
positive  salt  effect,  which  is  cc  concn.,  occurs;  k  oc 
[OH'],  indicating  catalysis  by  OH',  but  base  catalysis 
of  the  general  type  also  occurs  to  a  small  extent. 

A.  J.  E.  W. 

Racemisation  of  optically  active  a-phenylsul- 
phonylpropionic  acid.  L.  Ramberg  and  I.  Hed- 
LUND  (Arkiv  Kemi,  Min.  Geol.,  1939,  13,  A,  No.  1, 
36  pp.)  . — Measurements  of  the  rate  of  racemisation 
are  described,  and  fcdata  for  0-lN-PhSO2*CHMe'CO2H 
(I)  in  various  aq.  media  at  25°  are  recorded  and  dis¬ 
cussed  ;  E  vals.  are  deduced  from  measurements  at 
35°.  A  strong  anion  effect  is  observed  in  acid 
solutions,  k  showing  a  linear  decrease  with  increasing 
acid  concn.  over  limited  ranges  (HC1  0T — 1*0,  HBr 
0T — 1*2,  HC104  0*05 — 0*5n.)  ;  in  presence  of  salts 
with  a  common  anion  the  k  vals.  are  only  slightly  < 
those  for  acids  of  equiv.  anion  concn.,  the  nature  of 
the  cation  having  little  effect.  The  effectiveness  of 
the  anions  studied  decreases  in  the  order  CIO/,  I', 
(Br',  NO/),  Cl'.  The  kinetic  results  do  not  dif¬ 
ferentiate  between  base  catalysis  of  racemisation  of 
undissociated  (I)  and  acid  catalysis  acting  on  the  anion, 
but  the  former  mechanism  is  preferred  owing  to  the 
potentially  acidic  character  of  (I) ;  activity  effects 
are  considered  in  detail.  A  base  catalytic  effect  of 
HoO,  acting  on  both  the  undissociated  mol.  and  its 
anion,  accounts  for  the  k  changes  on  addition  of  non¬ 
electrolytes,  change  of  the  [(I)],  and  partial  neutral¬ 
isation  of  the  (I).  In  neutral  solution  the  effect  of 
OH'  predominates,  Vals.  of  the  rate  consts.  for  the 
four  processes  are  compared.  A.  J.  E.  W. 

Acid  catalysis  in  liquid  ammonia.  III.  Cata¬ 
lysis  of  the  reaction  of  ammonolysis  of  santonin 
by  acid  amides,  phenols,  and  other  weak  acids. 
G,  S.  Markova  and  A.  I.  Schattenstein.  IV. 
Kinetics  of  the  ammonolysis  of  pilocarpine  in 
liquid  ammonia  in  the  presence  of  ammonium 
salts.  A,  I.  Schattenstein  and  G.  S.  Markova 


(Acta  Physicochim.  U.R.S.S.,  1939,  11,  117—130, 
131—151;  cf.  A.,  1937,  I,  251).— III.  The  catalytic 
activity  of  NH4  salts  of  weak  mineral  and  carboxylic 
acids,  phenols,  carboxyl-amides  and  -imides,  deriv¬ 
atives  of  aquo-  and  ammono-carbonic*  acids,  nitro- 
aniline,  MeN02,  and  carbazole  havo  been  investigated 
and  correlated  with  the  acidic  character  of  solutions 
of  these  compounds  in  liquid  NH3. 

IV.  The  reaction  of  pilocarpine  with  liquid  NHa 
is  accompanied  by  a  lowering  of  sp.  rotation.  The 
rate  of  reaction  has  been  studied  polarimetrically  at 
0°,  10°,  20°,  and  30°  in  the  presence  of  a  no.  of  NH4 
salts.  The  reaction  is  pseudo-unimol.  The  influence  of 
2x-NaBr,  -NaN03,  -Nal,  and  -NaC104  on  the  reaction 
in  presence  of  NH4C1  and  NH4Br  has  been  studied. 
The  catalytic  activity  of  the  NH4  salts  depends  on 
the  nature  of  the  anions  present.  The  anion  activities 
are  in  the  order  Cl'  >  Br'  >  NO/  >  I'  >  CIO/. 

0.  D.  S. 

Kinetics  of  the  reaction  between  ammonia 
and  nitric  oxide  on  the  surface  of  a  platinum 
catalyst.  E.  A.  Michailova  (Acta  Physicochim. 
U.R.S.S.,  1939,  10,  653 — 676). — The  kinetics  of  the 
reaction  2NH3  +  3NO  =  2*5N2  +  3H20  were  in¬ 
vestigated  at  500 — 530°  K.  and  at  ~2  cm.  pressure. 
With  equiv.  quantities  of  the  gases,  or  with  excess  of 
NO,  the  reaction  proceeds  according  to  the  stoicheio- 
metric  equation,  but  complications  occur  with  excess 
of  NH3.  The  reaction  velocity  is  independent  of  the 
pressures  of  each  individual  gas,  but  depends  on  the 
ratio  of  the  pressures.  The  velocity  reaches  a  max. 
at  a  certain  proportion  of  both  gases,  and  with  equiv. 
amounts  of  the  gases  remains  const,  for  the  first  40 — 
50  min.  The  reaction  mechanism  is  discussed  and 
the  equation  dpsJdt  =  (pMIap.v0)/(«Ps n,  +  ftPxo)2  is 
deduced  for  the  rate  of  reaction.  From  data  obtained 
over  the  above  temp,  range,  the  apparent  energy  of 
activation  is  24*8  kg. -cal.  The  time  for  quarter 
change  when  the  reaction  occurs  under  industrial 
conditions  (1000°,  10%  NH3,  pressure  ~7  cm.)  was 
calc,  to  be  10~9  sec.  In  practice,  however,  the  reaction 
is  hindered  bv  the  powerful  adsorption  of  0o  on  the 
Pt.  "  A/J.  M. 

Hydrogenation  of  iron  nitrides.  B.  N.  Jero- 
feev  (Acta  Physicochim.  U.R.S.S.,  1939,  10,  313 — 
315). — The  conclusions  reached  by  Morozov  and 
Kagan  (cf.  A.,  1939,  I,  33)  as  a  result  of  their  experi¬ 
ments  on  the  poisoning  of  Fe  catalysts  in  the  synthesis 
of  NH3  are  adversely  criticised.  C.  R.  H. 

[Hydrogenation  of  iron  nitrides.]  M.  Kagan 
(Acta  Physicochim.  U.R.S.S.,  1939,  10,  935—936).— 
A  reply  and  criticism  (cf.  preceding  abstract). 

0.  J.  W. 

Kinetics  of  cyclisation  of  diisobutyl  at  platin¬ 
ised  charcoal  catalyst.  B.  A.  Kazanski  and  A.  L. 
Liberman  (J.  Gen.  Chem.  Russ.,  1939,  9, 1431 — 1434). 
— The  apparent  activation  energy  of  the  reaction 
Bu^2  1  •  4-dimethylcyc/ohexane  (I)  (Pt-C  catalyst, 
at  300°)  is  practically  identical  with  that  of  the 
further  reaction  (I)  ->  p-xylene.  The  velocity  of 
evolution  of  H2  during  the  initial  30 — 40  min.  of  both 
reactions  is  >  during  the  succeeding  periods. 

R.  T. 
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Relationship  between  energy  of  activation  and 
activity  of  catalysts.  A.  D.  Chvatov  (J.  Gen.  - 
Chem.  Russ.,  1939,  9,  819 — 824). — The  activity  of  a 
1  :  1  Ni-AI203  catalyst  for  the  reaction  MeCHO 
CH4  -f-  CO  was  halved  by  passing  small  amounts  of 
CO  at  100°,  but  the  activation  energy  was  unaffected. 
It  is  concluded  that  the  active  centres  occupy  only  a 
very  small  part  of  the  catalyst  surface.  R.  T. 

Oxidation  of  stearic  acid  by  oxygen.  L.  H. 
Briggs  and  B.  W.  Thomas  (New  Zealand  J.  Sci. 
Tech.,  1939,  21,  47 — 52b).— The  rate  of  absorption  of 
02  by  stearic  acid  at  100°  is  increased  by  Co  stearate, 
V205,  and  Ni,  Pb,  Cu,  and  Mn  stearates  in  that  order 
of  descending  activity.  All  the  oxidised  acids  give  a 
positive  Fellenberg  test,  but  none  a  positive  Kreis 
test.  The  peroxide  val.  of  the  oxidised  acids  decreases 
with  increasing  02  absorption.  Theoretical  implic¬ 
ations  of  the  results  are  discussed.  C.  S.  W. 

Catalysed  polymerisation  of  butadiene  at  a 
liquid-gas  interface.  G.  Gee,  C.  B.  Davies,  and 
H.  W.  Melville  (Trans.  Faraday  Soc.,  1939,  35, 
1298 — 1312). — The  polymerisation  has  been  studied 
at  the  surface  of  aq.  H202  by  following  the  change  in 
surface  tension  (y),  the  relation  between  y  and  the 
surface  concn.  of  polymeride  having  been  previously 
determined.  The  rate  of  polymerisation  oc  [H202] 
and  the  partial  pressure  of  butadiene.  Analysis  of 
the  data  shows  that  the  life  of  the  active  polymeride 
is  shorter  than  the  reaction  time.  The  complex  so 
formed  starts  a  polymerisation  chain  which  is  broken 
by  some  deactivating  collision  different  from  that 
which  initiates  the  propagation.  F.  L.  U. 

Vapour-phase  catalytic  oxidation  of  organic 
compounds.  Production  of  tolualdehyde  and 
phthalic  anhydride  from  xylene. — See  B.,  1939, 
1098. 

Fischer-Tropsch  [catalytic]  synthesis  of 
hydrocarbons. — See  B.,  1939,  1097. 

Catalytic  hydration  of  olefines. — See  B.,  1939, 
1097. 

Catalysts  for  coal  hydrogenation. — See  B.,  1939, 
1088. 

Conversion  of  carbon  monoxide  by  water 
vapour  on  iron  catalysts. — See  B.,  1939,  1089. 

Cathodic  production  of  hydrogen  peroxide. — 

See  B.,  1939,  1140. 

Electrodeposition  of  lead  from  solutions  of 
lead  sulphamate. — See  B.,  1939,  1132. 

Electrodeposition  of  metals  from  solutions 
containing  sulphamic  acid  and  its  salts. — See 
B.,  1939,  1132. 

Formation  of  formaldehyde  by  electrolysis  of 
acetate. — See  A.,  1939,  II,  533. 

Electrolysis  of  mixtures  of  pivalates  with 
nitrates. — See  A.,  1939,  II,  532. 

Mechanism  of  the  recombination  of  the  hydr¬ 
oxyl  radical  in  the  electric  discharge  through 
water  vapour.  V.  Kondrateev  (Acta  Phvsico- 
chim.  U.R.S.S.,  1939, 10,  791— 804).— In  the  electrical 
discharge  through  H20  vapour  OH  radicals  disappear 
to  about  an  equal  extent  by  the  two  processes  : 


2  OH  +  M  =  H202  +  M,  and  OH  +  H  +  M  = 
H20  +  M.  At  high  temp,  the  reaction  OH  +  H  = 
H2  +  O  also  occurs  and  becomes  predominant  above 
300°.  O.  J.  W. 

Volume  and  surface  processes  during  the  oxid¬ 
ation  of  nitrogen  in  a  glow  discharge.  I.  B.  A. 
Konovaloya  and  N.  I.  Kobosev  (Acta  Physicochim. 
U.R.S.S.,  1939,  10,  631—652;  cf.  A.,  1939,  I,  480).— 
The  process  is  a  combination  of  a  vol.  and  a  wall 
process,  the  latter  being  poisoned  by  polar  mols.  The 
investigation  of  the  effect  of  polar  mols.  thus  provides 
a  method  of  separating  the  two  processes.  At  low 
pressures  60%  of  the  NO  is  produced  by  the  wall 
process.  Toxic  mols.  do  not  affect  the  spectrum  of 
N2.  Activating  mols.,  such  as  CO  and  C02,  affect  the 
spectrum  and  therefore  influence  the  vol.  process. 
The  dissociation  of  NO  in  the  discharge  is  not  poisoned 
by  H20,  and  hence  is  not  a  wall  reaction.  The  results 
differ  from  those  of  Westhaven  et  al .  (A.,  1930,  553), 
the  differences  being  explained.  A.  J.  M. 

Volume  and  surface  processes  during  the  oxid¬ 
ation  of  nitrogen  in  a  glow  discharge.  II.  B.  A. 

Konovalova  and  N.  I.  Kobosev  (Acta  Physicochim. 
U.R.S.S.,  1939,  10,  813—824;  cf.  A.,  1939,  I,  480).— 
The  wall  catalytic  process  occurring  during  the  oxid¬ 
ation  of  No  in  a  glow  discharge  is  probably  a  reaction 
of  No h  ions  with  adsorbed  02“  ions,  and  at  very  low 
pressures  the  electrical  oxidation  of  N2  is  wholly  due 
to  this  reaction.  H20  vapour  poisons  the  wall  process, 
but  also  has  a  positive  catalytic  effect  on  the  vol. 
reaction  in  the  gas  space,  especially  in  the  02  region. 
Addition  of  CO  and  C02  to  the  gas  produces  an 
activating  effect  on  the  vol.  reaction  which  is 
clearly  reflected  in  the  emission  spectrum  of  the  dis¬ 
charge.  O.  J.  W. 

Oxidation  of  a  graphite  electrode  in  very 
dilute  water  vapour  in  the  glow  discharge.  V. 
Sihvonen  and  R.  Nasanen  (Suomen  Kem.,  1939, 
12,  B,  25 — 26). — The  primary  product  is  CO,  part  of 
which  is  further  oxidised  to  C02.  F.  J.  G. 

Inversion  of  sucrose  in  an  ultra-high-frequency 
field.  S.  P.  Voskresenski  and  E.  N.  Malaschenko 
(J.  Gen.  Chem.  Russ.,  1939,  9,  1118 — 1120). — Hydro¬ 
lysis  of  sucrose,  in  presence  or  absence  of  HC1,  is 
unaffected  by  maintaining  the  solutions  in  a  high- 
frequency  fieid  (X  =  3 — 12  m.).  R.  T. 

Carbon  monoxide-oxygen  flame.  VI.  Photo¬ 
chemical  oxidation  of  CO  near  the  region  of 
self-inflammation.  H.  Kondrateeva  and  V.  Kon- 
drateev  (Acta  Physicochim.  U.R.S.S.,  1939,  10, 
805 — 812;  cf.  A.,  1939,  I,  569). — Using  a  streaming 
method  a  mixture  of  CO  +  302  at  90  mm.  was  exposed 
to  the  light  of  an  Al  spark  at  224 — 490°.  Up  to  400° 
the  rate  of  photo-oxidation  of  CO  is  practically 
independent  of  temp.,  but  increases  rapidly  as  the 
temp,  approaches  that  of  self-inflammation,  viz., 
between  442°  and  490°.  The  rates  of  the  photo¬ 
chemical  and  of  the  dark  reactions  are  compared  and 
the  no.  of  initial  centres  for  the  latter  is  calc. 

O.  J.  W. 

Decomposition  of  hydrogen  peroxide  by 
potassium  ferrocyanide.  I.  B.  B.  Lal  (J.  Indian 
Chem.  Soc.,  1939, 16,  321— 332).— Aq,  K4Fe(CN)6  (I) 
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is  photodecomposed  by  bright  sunlight,  producing  K 
aquopentacyanoferrite  up  to  a  max.  concn.  in  the 
photochemical  equilibrium  (I)  +  H20  KCN  + 
K3Fe(CN)5,H20  (II).  (II)  is  very  effective  in  decomp. 
H202.  Thus  when  a  mixture  of  (I)  +  H202  is  illumin¬ 
ated  by  bright  sunlight,  (II)  is  removed  immediately  it 
is  formed,  and  more  (II)  is  produced  by  the  photo¬ 
chemical  reaction  until  all  the  H202  is  used  up.  The 
after-effect  observed  in  the  decomp,  of  H202  by  (I) 
after  exposure  is  thus  due  to  the  reversible  formation 
of  (II),  which  decomposes  H202  in  the  dark  with  a 
uniformly  high  velocity  in  presence  of  excess  of  (I), 
and  not  to  the  formation  of  colloidal  Ee(OH)3  or  TV” 
ion.  The  presence  of  (I)  greatly  increases  the  decomp, 
activity  of  (II)  owing  to  the  oxidation  of  ferrite  to 
ferrate  by  H202,  and  the  reduction  of  ferrate  to 
ferrite  by  the  excess  of  (I).  The  greater  is  the  time  of 
exposure  of  the  mixture  (I)  +  H202,  the  greater  is  the 
val.  of  the  velocity  coeff.,  whereas  aq.  (I),  illuminated 
prior  to  its  mixing  with  H202  in  the  dark,  decomposes 
H202  with  a  velocity  coeff.  independent  of  the  time  of 
exposure.  A  mechanism  of  the  decomp,  of  H202  by 
aq.  (I),  based  on  these  observations,  has  been  outlined. 

W.  R.  A. 

Optical  sensitisation  of  silver  halides.  VII. 
Spectral  sensitivity  and  absorption  spectrum  of 
sensitised  layers  of  silver  bromide .  S .  Natanson 
(Acta  Physicochim.  U.R.S.S.,  1939,  11,  67 — 74;  cf. 
B.,  1937,  1137). — The  absorption  curves  of  erythrosin, 
phloxine,  rhodamine  B,  and  iodoeosin  adsorbed  on 
transparent  sublimed  layers  of  AgBr  have  been 
measured  and  shown  to  correspond  exactly  with  the 
sensitivity  curves  for  the  same  systems.  0.  D.  S. 

Cadmium-photosensitised  reactions  of  ethane . 
E.  W.  R.  Steacie  and  R.  Potvin  (J.  Cliem.  Physics, 
1939,  7,  782— 7S9;  cf.  A.,  1938,  I,  632).— The  Cd- 
photosensitised  decomp.  of  C2H6  and  the  Cd-photo- 
sensitised  reactions  of  C2H6-H2  mixtures  have  been 
investigated.  The  data  indicate  that  the  primary 
stage  involves  the  rupture  of  a  C-H  bond  (as  for  the 
Hg-photosensitised  reactions),  probably  by  Cd  (3P2)  + 
C2H6  =  CdH  +'  Et.  The  products  are  H2,  CH4, 
C3Hs,  C4H10,  and  higher  hydrocarbons.  The  CH4 
probably  results  from  the  Mo  radicals  formed  by  H  + 
Et  ->  2 Me,  and  the  higher  hydrocarbons  from  re¬ 
combination  .  of  radicals.  The  Cd-photosensitised 
decomp,  of  C3H8  and  C4H10  is  considered. 

W.  R.  A. 

Photochemical  decomposition  of  benzene 
vapour.  I.  G.  I.  Krassina.  II.  N.  A.  Prile- 
s ha eva  (Acta  Physicochim.  U.R.S.S.,  1939,  10, 
189 — 192,  193 — 198).— I.  The  photodissociation  of 
C6H6  vapour  according  to  C6H6  +  hv  Ph  +  H  has 
been  established  by  detecting  at.  H.  Of  XX  1850 — 
2300  a.  the  range  1850 — 2000  A.  is  the  most  effective. 

II.  The  increase  in  H2  pressure  with  time  due  to  the 
recombination  of  at.  H  has  been  investigated.  For 
the  ranges  1850 — 2000  A.  and  2000 — 2150  a.  the  no.  of 
C6H6  mols.  dissociating  per  sec.  is  1*55  X  1013  and 
0-29  X  1013  respectively.  Assuming  that  XX  1990 — 
2150  A.  cause  predissociation  whilst  XX  <1990  a.  pro¬ 
duce  direct  decomp.,  the  probability  of  direct  decomp, 
is  five  times  that  of  the  predissociation  process. 

C.  R,  H. 


Effect  of  temperature  on  the  predissociation 
of  photoactivated  acetaldehyde  molecules.  G.  K. 
Rollefson  and  D.  C.  Grahame  (J.  Chem.  Physics, 
1939,  7,  775 — 779). — By  measuring  the  quantum 
yields  of  the  photochemical  reaction  it  is  found  that  at 
room  temp,  the  no.  of  free  radicals  produced  in  MeCHO 
by  the  absorption  of  2652  a.  is  >  the  no.  produced  by 
3132  a.  Increase  in  temp,  causes  a  relative  increase 
in  radical  yield  at  3132  a.  until  at  100°  the  yields  are 
equal.  At  still  higher  temp,  the  yield  with  3132  a.  is 
>  with  2652  a.  This  temp,  effect  is  explained  by 
assuming  that  at  3132  a.  the  dissociation  is  aided  by 
thermally-excited  vibrational  energy,  and  this  is 
supported  by  the  observation  that  rise  of  temp,  causes 
the  fluorescence  to  fade  in  a  way  analogous  to  the 
increase  in  dissociation.  Evidence  for  thermally- 
induced  predissociation  with  2652  a.  is  lacking,  and 
the  lower  efficiency  of  production  of  free  radicals  with 
this  X  is  attributed  to  a  difference  in  the  electronic 
states  attained  by  MeCHO  excited  by  the  two  XX. 

W.  R.  A. 

Photochemical  production  of  reducing  sugars 
from  glycosides  by  ultra-violet  light.  L.  J. 
Heidt  (J.  Amer.  Chem.  Soc.,  1939,  61,  2981 — 2982). — 
Ultra-violet  light  is  absorbed  by  fructosides  and 
glucosides  with  liberation  of  reducing  sugars.  A 
special  arrangement  of  apparatus  for  this  purpose  has 
been  devised,  and  some  preliminary  details  of  the 
photochemical  production  are  given.  W.  R.  A. 

Explanation  of  mitogenetic  radiation  as  “  sens¬ 
itised  fluorescence."  A.  Gurvitsch  and  L.  Gur- 
vttsch  (Acta  Physicochim.  U.R.S.S.,  1939,  10,  719 — 
724). — Erankenburger’s  theory,  that  energy  made 
available  in  org.,  and  particularly  fermentation, 
reactions  taking  place  by  intermediate  formation  of 
atoms  and  radicals,  can  be  used  to  excite  mols.  of  other 
substances  present  giving  rise  to  mitogenetic  radiation, 
has  been  confirmed  experimentally.  When  glycine, 
previously  irradiated,  was  mixed  with  glucose  under¬ 
going  fermentation,  the  characteristic  glucose  bands  at 
1900 — 1905  and  1915 — 1920  a.  were  excited.  No 
fermentation  product  could  act  as  the  receptor  in  this 
case.  Na*  and  Cl'  can  act  as  receptors.  The  bearing 
of  these  results  on  mitogenetic  spectral  analysis  is 
discussed.  A.  J.  M. 

Polymerisation  processes  induced  by  mito¬ 
genetic  radiation.  A.  Gttrvitsoh  and  L.  Gtjr- 
vitsch  (Acta  Physicochim.  U.R.S.S.,  1939,  10,  711 — * 
718). — When  a  freshly  prepared  10%  peptone  (I) 
solution  is  irradiated  with  mitogenetic  radiation  a% 
substance  is  produced  which  reacts  with  gastric  juice, 
whilst  the  original  (I)  does  not.  If  the  peptone  solu¬ 
tion  is  shaken  with  kaolin,  the  latter  separated,  and 
the  solution  is  then  irradiated,  the  same  effect  is 
obtained,  but  if  the  shaking  with  kaolin  is  carried  out 
after  the  irradiation,  there  is  no  effect.  The  absorp¬ 
tion  of  irradiated  (I)  in  the  range  2800 — 2450  A.  is  con¬ 
siderably  >  that  of  the  original  substance.  These 
phenomena  point  to  the  formation  of  a  polymeride 
under  the  influence  of  the  radiation.  The  concn.  of 
the  polymeride,  within  certain  limits,  oc  that  of  the 
original  peptone  solution.  The  polymerisation  of  a 
dipeptide  (glycylglycine)  by  mitogenetic  radiation  was 
also  investigated.  After  irradiation  the  product  had 
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no  effect  on  gastric  juice,  but  a  positive  effect  was 
obtained  after  the  addition  of  a  small  amount  of 
serum-albumin.  A.  J.  M. 

Mitogenetic  radiation  during  the  formation 
of  sparingly  soluble  precipitates.  A.  I.  Rabi- 
nerson  and  M.  A.  Vladimirskaia  (Acta  Physico- 
chim.  U.R.S.S.,  1939,  10,  859—866;  cf.  A.,  1939,  I, 
118).— During  the  pptn.  of  many  sparingly  sol.  salts 
[ e.g BaS04,  BaCr04,  CaCr04,  Cu2Fe(CN)G, 
Zn2Fe(CN)6]  ultra-violet  mitogenetic  radiation  is 
emitted.  The  spectral  distribution  of  the  radiation  is 
characteristic  pf  the  particular  salt  and  probably  of 
the  anion.  The  mechanism  of  the  process  is  dis¬ 
cussed.  0.  J.  W. 

Hydrolysis  of  starch  films  by  polarised  infra¬ 
red  radiation.  E.  S.  Semmens  (Nature,  1939,  144, 
379 — 380;  cf.  A.,  1935,  132). — Photographs  showing 
the  hydrolysis  of  starch  grains  by  exposure  to  polarised 
radiation  from  a  heated  Pt  gauze  are  reproduced. 

L.  S.  T. 

Rupture  of  macro-molecules  by  ultrasonic 
waves.  G.  Schmid  and  0.  Rommel  (Z.  Elektrochem., 
1939,  45,  659 — 661). — Exposure  of  PhMe  solutions  of 
polystyrenes  (mol.  wt.  195,000 — 850,000)  to  a  power¬ 
ful  source  of  ultrasonic  waves  causes  a  decrease  of  the 
mean  mol.  wt.  (determined  viscosimetrically)  towards 
a  const,  limiting  val.  (~30,000),  illustrating  the 
breakage  of  chemical  linkings  by  the  waves.  The 
decrease  of  mol.  wt.  is  rapid  in  the  first  30  min.,  but 
becomes  slower  on  further  exposure.  Similar  effects 
are  observed  with  other  solvents,  and  in  solutions  of 
guncotton  and  polyacrylic  esters.  A.  J.  E.  W. 

When  is  a  substance  oxidised,  reduced,  elec¬ 
tro-oxidised,  or  electro-reduced?  H.  G.  Bos 
(Chem.  Weekblad,  1939,  36,  671 — 675).— The  various 
ideas  covered  by  the  terms  oxidation  and  reduction 
are  discussed  and  it  is  shown  how  in  many  cases 
contradictory  results  may  be  obtained  according  to 
the  definition  accepted.  S.  C. 

Chemistry  of  the  14  inert  M  gases.  II.  Hydrates 
of  argon  and  neon.  III.  Chemical  methods  of 
separation  of  1 4  inert  1  ’  gases  from  their  mix¬ 
tures.  B.  A.  Nikitin  (J.  Gen.  Chem.  Russ.,  1939, 
9,  1167—1175,  1176— 1181).— II.  Mixed  crystals  of 
S02,6H20  (I)  and  A,6H20  are  obtained  by  leaving  A 
in  contact  with  (I)  and  ice,  at  —10*5°,  for  several 
days.  The  partition  coeff.  for  A  in  these  conditions 
is  78  x  10~4,  as  compared  with  0-57  x  10*4  for  Ne. 
Under  analogous  conditions  He  was  not  found  in  the 
crystals. 

III.  Mixtures  of  inert  gases  are  separated  by  a 
method  depending  on  fractional  co-deposition  with 
(I),  in  the  above  conditions.  R.  T. 

Copper  azide  and  its  complexes.  A.  Cirulis 
(Naturwiss.,  1939,  27,  583). — The  prolonged  action 
(2  months)  of  2%  HN3  on  fine  Cu  powder  gave  pure 
anhyd.  Cu  azide  as  small,  blackish- violet,  rhombic 
crj'stals.  The  substance  explodes  when  struck  or 
rubbed ;  explosion  point  202°.  From  CuO  or  Cu(OH)2 
in  contact  with  2%  HN3,  CuN6  was  obtained  in  the 
form  of  smaller,  moss-green  crystals.  This  salt,  when 
dry,  is  much  more  explosive  than  the  first.  Two 
basic  Cu  azides  were  prepared  which  were  less  ex¬ 


plosive.  87  complex  Cu  azides  with  NH3,  amines,  and 
various  org.  bases  have  been  prepared.  The  co¬ 
ordination  no.  is  usually  4  or  3,  more  rarely  6  and  2 
Most  of  the  complexes  are  explosive.  A.  J.  M. 

Copper  periodates.  R.  K.  Bahl  and  S.  Singh 
(J.  Indian  Chem.  Soc.,  1939,  16,  269 — 272).— Drop- 
wise  addition  of  aq.  parapcriodic  acid,  HI04,2H20, 
to  an  aq.  suspension  of  CuC03  (a),  and  boiling  a 
suspension  of  disodium  paraperiodate,  Na2H3I06, 
with  excess  of  aq.  CuS04  (6),  both  yielded  cryst. 
yellow-green  cupric  paraperiodate,  Cu2HI06  or 
Cu4I2011,H20,  which  does  not  lose  wt.  when  heated  at 
120°  in  an  air  oven  or  at  110°  in  vac.  Method  (a) 
does  not  yield  Cu5(I06)2,5H20.  Dropwise  addition 
of  HI04,2H20  to  dil.  aq.  Cu(OAc)2  gave  deep  green 
Cu11  paraperiodate  heptahydrate,  Cu5(I0c>)2,7H20  (I) 
but  not  Cu11  metaperiodate,  Cu(I04)2.  (I)  does  not 

lose  wt.  in  an  air  oven  at  <70°  but  at  74°  is  slowly 
dehydrated  to  Cu5(I0G)2,5H20  (II).  Between  74° 
and  120°  there  is  no  further  loss  in  wt.  The  v.p.  of 
(I)  and  (II)  at  74°  are  5  and  3  mm.  respectively. 

W.  R.  A. 

Reaction  of  some  xanthic  acids  with  metallic 
salts. — See  A.,  1939,  II,  532. 

Co-ordination  compounds  with  8-aminoquin- 
oline  as  a  chelate  group. — See  A.,  1939,  II,  521. 

Action  of  gaseous  ammonia  on  anhydrous  or 
hydrated  magnesium  chloride.  L.  J.  Olmer  and 
(Mlle.)  M.  L.  Qutnet  (Compt.  rend.,  1939,  209, 
513 — 516). — MeOH,  EtOH,  or  Pi-42 OH  solutions  of 
anhyd.  MgCl2  yield  cryst.  [Mg(NH3)  6]C12  (I)  on 
treatment  with  NH3 ;  (I)  is  slowly  converted  into 
Mg(H20)G]Cl2  (II)  by  H20  vapour,  and  forms 
AIgCl2,4NH3  or  MgCl2,2NH3  in  a  vac.  at  15°  or  1110, 
respective^.  Pure  anhyd.  MgCl2  is  conveniently 
prepared  bv  heating  (I)  at  800°  in  absence  of  air. 
At  15—111°  NH3  converts  (II)  into  NH4C1  and 
Mg(OH)2 ;  alcoholic  solutions  afford  the  same  pro¬ 
ducts  at  70°,  but  at  -20°  to  20°  [Mg(NH3)5(H20)]Cl2 
or  [Mg(NHo)o(H5>0)o]CL  is  formed,,  according  as  the 
concn.  of  (II)  is  <  or  >6%.  A.  J.  E.  W. 

Thermal  behaviour  of  compounds  important 
in  analytical  practice.  I.  Calcium  oxalate 
monohydrate.  J.  Krustinsons  (Z.  anal.  Chem., 
1939,  117,  330—332;  cf.  A.,  1938,  I,  370;  1939,  I, 
90). — Data  showing  the  effect  of  temp,  and  time  of 
heating  on  the  loss  of  H20  from  CaC204,H20  (I) 
over  the  range  120 — 150°  are  recorded.  After 
heating  for  4  hr.  at  130°,  the  loss  in  wt.  on  0*5463  g. 
of  (I)  is  0*24  mg.  or  0*04%.  A  temp,  of  130°  can  be 
safely  used  for  drying  (I),  and  fluctuations  in  temp, 
to  150°  of  short  duration  can  be  disregarded.  The 
temp,  of  200°  for  complete  expulsion  of  H20  is  con¬ 
firmed.  The  decomp,  of  CaC204  begins  at  430°. 

L.  S.  T. 

Calcium  silicides.  V.  Louis  and  H.  H.  Franck 
(Z.  anorg.  Chem.,  1939,  242,  117— 127).— By  the 
action  of  Ca  on  Si  (2Ca  ;  ISi)  at  — 1050°  in  a  stream  of 
C02,  rapid  cooling,  and  treatment  of  the  product  with 
an  EtOH  solution  of  NH4C1,  Ca2Si2  (98%)  was 
obtained.  X-Ray  measurements  show  that  Ca2Si2 
can  be  prepared  in  two  forms,  which  by  appropriate 
heat-treatment  are  mutually  interconvertible.  Ca2Si2 
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is  not  converted  into  CaSi2  by  heating.  By  the 
action  of  Ca  on  Si  (4Ca  :  ISi)  the  compound  Ca2Si, 
which  has  a  cubic  structure,  a  4-7  a.,  was  obtained. 

0.  J.  W. 

Calcium  silicides  and  nitrogen.  H.  H.  Franck 
and  V.  Louis  (Z.  anorg.  Chem.,  1939,  242,  128 — 137 ; 
cf.  preceding  abstract). — CaSi2  reacts  with  N2  at  high 
temp,  to  form  Ca(SiN)2,  the  stability  of  which  is 
governed  by  the  temp. -dependent  equilibrium 
Ca(SiN)2  *^=±:  CaSiN2  +  Si.  Ca2Si2  reacts  with  N2  at 
—1200°  according  to  :  Ca2Si2  +  2N2  =  2CaSiN2. 
Pure  CaSiNo  can  be  prepared  in  this  way. 

0.  J.  W. 

Basic  phosphates  of  bivalent  metals.  IV. 
Strontium  hydroxyapatite.  R.  Klement  (Z. 
anorg.  Chem.,  1939,  242,  215—221;  cf.  A.,  1938,  I, 
320). — Sr  hydroxyapatite,  Sr10(PO4)c(OH)2  (I),  can 
be  prepared  in  an  impure  state  by  hydrolysis  of  SrHP04 
with  OvlN-NaOH  or  with  a  phosphate  buffer  solution 
(pu  11*0),  and  by  pptn.  of  Sr  salts  with  alkaline 
phosphate  solutions.  It  is  obtained  pure  by  heating 
Sr3(P04)2  with  SrC03  in  a  stream  of  H20  vapour  at 
1150°.  X-Ray  measurements  show  that  (I)  crystal¬ 
lises  in  the  hexagonal  form,  a  9-74,  c  7*20  a.,  and  is 
isomorphous  with  the  corresponding  Ca,  Ba,  and  Pb 
compounds.  O.  J.  W. 

Corrosion  of  zinc. — See  B.,  1939,  1128. 

Formula  and  analysis  of  the  cadmium  cyanide 
complex.  N.  Hall  (Metal  Ind.,  N.Y.,  1939,  37, 
404 — 106). — The  equilibrium  ratio  CdO  :  NaCN  is 
1  :  3*8,  indicating  that  the  factor  1*74  is  sufficiently 
accurate  for  calculating  the  combined  NaCN  from  the 
Cd  content.  Owing  to  the  presence  of  NH3  from  the 
decomp,  of  NaCN,  the  determination  of  free  CN' 
by  titration  with  AgN03  in  presence  of  KI  gives 
high  results.  A  method  for  determining  total  cyanide 
by  titration  with  AgN03  after  the  addition  of  aq.  NH3 
is  described.  L.  S.  T. 

Chemistry  of  boron  hydrides.  I.  Structure 
of  boron  hydrides.  II.  Reactions  of  diborane 
and  derivatives.  A.  J.  E.  Welch  (Chem.  and  Ind., 
1939,  869—872,  937— 940).— A  review. 

Indium.  C.  Reid  (Chem.  and  Ind.,  1939,  837 — 
838). — A  review.  A.  J.  E.  W. 

Iodine  and  fluorine  derivatives  of  monosilane. 

A.  G.  Maddock,  C.  Reid,  and  H.  J.  Emel£:us  (Nature, 
1939,  144,  328). — In  presence  of  A1I3  at  80°,  SiH4 
and  HI  yield  Sil4,  SiHI3,  SiHzI,  b.p.  45*8°,  m.p. 
—56*5°,  and  SiH2I2i  a  heavy  liquid  (v.p.  2 — 3  mm. 
at  0°).  With  Hg,  SiH3I  gives  SiH4,  and  Si2H6,  H2, 
and  Hgl ;  both  burn  readily  in  air,  forming  Si02 
and  I.  SiH3I  vapour  absorbs  light  of  X  <  ~2800  a., 
and  is  rapidly  decomposed  by  light  in  presence  of  02 
with  liberation  of  I.  In  presence  of  anhyd.  Et20, 
SiH3I  reacts  with  Mg,  some  of  which  is  dissolved. 
The  residue  is  blackened,  and  a  white,  Et20-sol. 
compound  separates  in  small  amounts,  whilst  H2 
and  SiH4  are  evolved.  At  room  temp,  in  presence  of 
SbCl5,  SiH2Cl2  and  SbF3  yield  SiF4  and  SiH2F2,  b.p. 
— 77*5°,  m.p.  — 119*1°,  an  inflammable  gas  which  has 
no  action  on  Hg  or  glass.  SiH3Cl  reacts  with  SbF3 
in  a  similar  manner.  L.  S.  T. 


Compounds  of  titanium  sulphate.  I,  II.  B.  E. 
Boguslavskaja  (J.  Gen.  Chem.  Russ.,  1939,  9, 
1077—1083,  1084— 1085).— I.  ’Dissolution  of  Ti02 
in  excess  of  60 — 90%  H2S04  at  100 — 225°  is  followed 
by  deposition  of  crystals  of  TiOSO4,0 — 2H20. 

II.  K2TiFG  is  heated  with  H2S04  to  evolution  of 
S03,  and  the  cooled  residue  is  diluted,  when 
Ti(S04)2,4H20  ppts.  R.  T. 

New  class  of  ammines.  Complex  thiostan- 
nates.  G.  Spacu  and  A.  Pop  (Bui.  Soc.  §tiin(,e 
Cluj,  1939,  9,  307 — 317). — By  the  action  of  excess  of 
Na2S  solution  on  SnCl4  and  pptn.  with  EtOH  the 
compound  Na4SnS4,10H2O  (I)  is  obtained.  The  grey- 
white  crystals  are  stable  in  absence  of  acid  vapours. 
Aq.  solutions  are  stable  in  presence  of  excess  of  Na2S, 
and  the  equilibrium  [SnS4]""  [SnS3]"  +  S"  is  set 

up.  By  the  action  of  ammines  on  solutions  of  (I)  the 
following  co7nj)ou7ids  have  been  prepared  : 

Ni  en3][SnS3] ;  [Co  en3]4[SnS4]3,15H20  ; 

Cr  en3]4[SnS4]3,8H20 ;  [Cr(NH3)5Cl][SnS3] ; 
[Cr(NH3)5Cl]2[SnS4] ;  [Cr(NH3)5SCN][SnS3],H20 ; 

[Cr(NH3)5SCN]2[SnS4],2H20.  O.  J.  W. 

[Decomposition  of]  hydrazine.  C.  H.  Bamford 
(Trans.  Faraday  Soc.,  1939,  35,  1239— 1246).— N2H4 
vapour  explodes  when  sparked,  giving  NH3,  N2,  and 
H2,  the  H2  probably  arising  from  thermal  decomp,  of 
some  NH3.  The  explosion  has  been  studied  with  and 
without  addition  of  NO  and  pressure  limits  have  been 
determined.  Study  of  the  heterogeneous  decomp,  of 
N2H4  vapour  at  a  uniformly  heated  quartz  surface 
in  presence  of  NO  (cf.  A.,  1939,  I,  326)  indicates  that 
the  primary  reaction  is  probably  dissociation  into 
2NH2.  F.  L.  U. 

Fluorination  of  phosphorus  trichloride.  H.  S. 
Booth  and  A.  R.  Bozarth  (J.  Amer.  Chem.  Soc., 
1939,  61,  2927 — 2934). — Details  of  the  fluorination  of 
PC13  to  PFC12,  of  PFC12  to  PF2C1,  and  of  PF2C1  to 
PF3  by  SbF3  in  presence  of  SbCl5  as  catalyst  are 
discussed.  PC13  can  also  be  fluorinated  stepwise  in 
the  vapour  phase  by  solid  heated  CaF2.  The  reaction 
between  PC13  and  PF3  at  high  temp,  has  been  in¬ 
vestigated;  PFC12  and  PF2C1  are  formed  but  in  an 
impure  state  owing  to  side  reactions  occurring  with 
the  glass  tube  and  resulting  formation  of  P,  POF3, 
and  SiF4,  the  last  two  being  extremely  difficult  to 
remove  from  PF2C1  by  fractionation.  Mo7iofiuorodi- 
chlorophosphi7ie>  PFC12,  is  a  colourless  gas,  condensible 
to  a  colourless  liquid  and  a  white  solid  (twig-like 
crystals) ;  it  hydrolyses  in  moist  air,  does  not  fume, 
and  is  absorbed  by  aq.  NaOH;  m.p.  — 144*0°  4:0*2° ; 
b.p.  13*85^0*05°;  v.p.  logp  (mm.)  =  7*439— 1308 /T. 
Difiuoro77i07iochlorophosphi7ie ,  PF2C1,  is  a  colourless 
gas,  condensible  to  a  clear  liquid  and  a  white  solid; 
does  not  fume ;  hydrolyses  in  moist  air  <  PFC12  ;  is 
stable  at  — 78°  (as  a  liquid);  is  absorbed  by  aq. 
NaOH;  m.p.  —  164*8  ±0*2° ;  b.p.  —47 *3  ±0*05°; 
v.p.  log  p  (mm.)  =  7*043  —  939*7/7\  PF3  has  m.p. 
-151*5±0*2°,  b.p.  -101*15±0*05°,  v.p.,  log  p 
(mm.)  —  7*310  —  761*4/7\  PF3  hydrolyses  very 
slowly  in  air,  is  odourless  and  toxic,  causing,  even  in 
small  concn.,  sharp  chest  pains.  The  crit.  temp,  and 
pressures  of  the  fluorides  are  given.  The  reactions 
between  the  fluorides  and  Cl2  have  been  studied. 
PF2  and  Cl2  react  rapidly  under  the  influence  of  the 
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C  arc  to  give  PF3C12  (b.p.  -0-10°).  PFC12  and  PF2C1 
on  chlorination  yield  unstable  liquids,  probably  PFCL 
and  PF2C13.  PFC14  decomposes  in  ~30  hr.  at  25^ 
to  give  a  white  solid  ( ?  PC15)  and  a  colourless  gas 
( ?  PF5).  PF2C13  decomposes  much  more  slowly. 

W.  R.  A. 

Fluorination  of  phosphoryl  trichdoride .  H.  S. 
JBooth  and  F.  B.  Dutton  (J.  Amer.  Chem.  Soc.,  1939, 
61,  2937 — 2940). — Fluorination  of  P0C13  by  SbF3 
and  by  CaF2  yields  POF3  (b.p.  —  39*8;L0*lo),  phos- 
phoryl  difluoromonochloride ,  POF2Cl  (b.p.  3*1  ±0*1°; 
m.p.  — 96*4°),  and  phosphoryl  monofluorodichloridey 
P0FC12  (b.p.  52-9 zt:0*  1° ;  m.p.  —80*1°).  Y.p.  and 
crit.  consts.  of  the  products  are  given.  The  properties 
of  the  new  compounds  are  intermediate  between  those 
of  P0C13  and  POF3;  the  compounds  hydrolyse 
readily  in  air.  W.  R.  A. 

Fluorination  of  phosphorus  trihromide.  H.  S. 
Booth  and  S.  G.  Frary  (J.  Amer.  Chem.  Soc.,  1939, 
61,  2934 — 2937). — Controlled  fluorination  of  PBr3 
has  been  carried  out  by  SbF3  at  70°  and  170°  (Br  as 
catalyst)  and  in  the  vapour  state  by  heated  CaF2.  The 
products  are  PF3,  monofluorodibromopkosphine,  PFBr2, 
m.p.  —115°,  b.p.  78*4±0*1°,  v.p.  log  p  (mm.)  — 
7*866  —  1646*2 jT  y  and  difluoromonobromophosphiney 
PF2Br,  m.p.  —133*8°,  b.p.  —16*1^0*1°,  v.p.  log  p 
(mm.)  —  7*620  —  1217*9 /T.  Both  give  clear  liquids 
and  white  cryst.  solids,  fume  in  air,  have  a  pungent 
odour,  react  with  Br  to  yield  PFBr4  and  PF2Br3,  and 
decompose  to  PF3  and  PBr3.  Both  react  with  Hg 
to  give  Hg  halides  and  P.  W.  R.  A. 

Polymerisation  and  depolymerisation  of  phos- 
phonitrile  chlorides.  0.  Schmitz-Dumont  (Z. 
Elektrochem.,  1939,  45,  651). — (PNC12)3  undergoes  a 
homogeneous  exothermic  polymerisation  reaction  in 
a  sealed  tube  (vol.  100  c.c.  per  g.)  at  600°,  with 
formation  of  (PNC12)4  and  liquid  and  cryst.  higher 
polymerides,  but  no  PNCL^rubber  (I).  Similar  pro¬ 
ducts  are  obtained  from  (PNC12)4  or  (I)  under  these 
conditions,  showing  that  a  true  equilibrium  exists 
between  the  various  polymerides.  The  proportion  of 
higher  polymerides  in  the  equilibrium  mixture  in¬ 
creases  with  the  concn.,  and  above  a  crit.  val.  (I) 
appears  in  the  products.  Depolymerisation  of  (I)  is 
effected  by  heating  at  >380°  in  a  vac.  A.  J.  E.  W. 

_  Mechanism  of  hydrolysis  of  inorganic  esters. 
J.  B.  M.  Herbert  and  E.  Blumenthal  (Nature, 
1939,  144,  248). — Hydrolysis  at  80 — 90°  of  Me3P04 
(I)  with  NaOH  prepared  from  Na  and  H20  enriched 
in  180,  and  p  determinations  of  the  H20  formed  after 
combustion  of  the  MeOH  produced  by  the  hydrolysis, 
show  that  rupture  occurs  at  the  P-0  linking  of  (I). 
P  measurements  of  the  residual  H20  show  that,  apart 
from  the  hydrolytic  replacement  of  0,  there  is  only 
a  slight  exchange  of  O  between  the  H20  and  (I). 

L.  S.  T. 

Reactions  of  oxygen  atoms.  P.  W.  Schenk 
and  H.  Jablonowski  (Z.  Elektrochem.,  1939,  45, 
650). — The  following  reactions  occur  at  liquid  air 
temp,  in  02  containing  0  atoms  :  H2S  +  0  -f  02  = 
H2S03  (subsequently  oxidised  to  H2S04 ;  no  S 
separates  if  H2S  :  0  is  >1) ;  2N02  +  0  —  N203.  Cl2 
gives  Cl  oxides,  including  ClgO  and  C102;  Br  gives 
Br02,  but  no  higher  oxide.  A.  J.  E.  W. 


Non-interchange  of  elementary  radiosulphur 
with  carbon  disulphide.  R.  A.  Cooley,  D.  M. 
Yost,  and  E.  McMillan  (J.  Amer.  Chem.  Soc.,  1939, 
61,  2970 — 2971). — Since  CS2  is  used  extensively  as  a 
solvent  for  Ra-S  in  chemical  and  biological  investig¬ 
ations  it  has  been  necessary  to  establish  that  no  inter¬ 
change  occurs.  Ra-S  was  prepared  by  ?D  bombard¬ 
ment  of  a  metal  sulphide  (I),  followed  by  dissolving 
(I)  in  HC1  and  passing  the  H2S  into  n-KI  saturated 
with  I.  The  KI  solution  was  warmed  and  I  volatil¬ 
ised  while  Ra-S  coagulated  to  globules,  principally 
of  amorphous  (pt-)S,  insol.  in  CS2.  These  globules 
could  be  converted  into  sol.  S  by  heating  in  an  auto¬ 
clave.  The  exchange  experiments  were  carried  out  by 
heating  at  100°  3  mg.  of  Ra-S  in  300  mg.  of  CS2  in  one 
leg  of  a  sealed  U-tube  for  from  42  to  68  hr.,  after 
which  half  of  the  CS2  was  distilled  into  the  other  leg 
of  the  U-tube.  The  contents  of  both  legs  were 
subjected  to  a  Carius  combustion  and  the  H2S04 
formed  was  converted  into  dry  Li2S04,  the  activity  of 
which  was  determined.  The  amount  of  interchange 
is  <2%,  i.e.y  <  the  experimental  error  of  activity 
determination.  W.  R.  A. 

Preparation  of  alkali  uranates,  niobates,  and 
vanadates  in  the  dry  way.  H.  Guiter  (Compt. 
rend.,  1939,  209,  561 — 562). — The  following  coloured 
salts  are  prepared  by  heating  the  alkali  carbonate 
with  U308,  Nb205,  or  V205 :  MoU04  (M  =  Na,  K, 
Liy  Rb,  Cs ;  insol.  in  H20),  5M20,Nb205  (Liy  Nay 
K)y  4M20,Nb205  (Rby  Cs)y  3Mo0,V205  (Li,  Na), 
2M20,V205  (Ky  Rby  Cs).  The  sulphates  and  V205 
yield  the  following  :  4Li20,5F2Ofl,  2M,0,3Vo05  ( Nay 
K),  M20,2V205  (Rb,  Cs).  A.  J.  E  W. 

Preparation  of  sources  of  Po-Be  neutrons. 
C.  Haenny  and  M.  Halssinsky  (J.  Chim.  phys.,  1939, 
36,  218 — 220). — A  method  involving  reduction  of  a 
Po  solution  in  a  Be  tube  is  described.  The  source  of 
neutrons  thus  obtained  has  double  the  intensity  of 
one  made  by  deposition  on  Ag.  F.  L.  U. 

Action  of  hydrogen  sulphide  on  paraperiodic 
acid.  R.  K.  Bahl  and  S.  Singh  (J.  Indian  Chem. 
Soc.,  1939,  16,  339 — 342). — When  saturated  aq.  H2S 
solution  is  added  to  1%  aq.  paraperiodic  acid  (H5I06) 
free  I  and  colloidal  S  are  immediately  formed.  The 
colour  becomes  progressively  deeper  but  after  a  time 
fades .  This  is  due  to  the  reduction  of  H5IO «  occurring 
in  two  stages  :  (a)  6H5I06  -f  15H2S  =  3I2  + 

2H2S04  +  13S  +  28H20 ;  (b)  3I2  +  3H2S  ==  6HI  + 
3S.  Reaction  (6)  does  not  commence  until  (a)  is 
completed.  W.  R.  A. 

Action  of  strong  solutions  of  alkalis  on  potass¬ 
ium  f erricyanide .  E.  Barnes  (J.  Indian  Chem. 
Soc.,  1939,  16,  308 — 309). — With  sufficiently  cone. 
KOH  free  02  is  obtained  from  'K3Fe(C2s)&  thus  : 
4K3Fe(CN)6  +  4KOH  =  4K4Fe(CN)6  +  2H20  +  02. 
The  vol.  of  02  is  <  the  theoretical  amount  and  some 
N2  is  present,  suggesting  that  some  (CN)  groups  have 
been  oxidised.  However,  since  no  Fe(OH)3  is  formed 
it  would  seem  that  no  [Fe(CN)6]"'  radicals  are 
completely  broken  up.  W.  R.  A. 

New  complex  ammines  belonging  to  the  group 
of  iron  and  cobalt  dinitrosothiosulphates.  G. 
Spacu  and  C.  G.  Macarovici  (Bui.  Soc.  §tiinte  Cluj, 
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1939,  9,  197 — 206). — By  addition  of  various  ammines 
to  an  aq.  solution  of  Na[(N02)2FeS203],2H20  at  0° 
the  following  compounds  have  been  prepared : 
transACo  en^CLlA  (yellowish-green),  [Cu  ernLL^HoO 
(bronze),  [Co(NH3)8M3,4H20  (brown),  “  “ 

[Co  en3r43,4H20  (brown),  and  [Cr  en3]A43,4H20  (yel¬ 
lowish-brown),  where  A  =  [(N02)2EeS203]'.  The 
anion  A  is  fairly  stable  in  solution  at  0°.  By  mixing 
aq.  solutions  of  K3[Co(N02)2(S203)2]  and  of  various 
ammines  and  pptg.  with  EtOH  the  following  com - 
pounds  were  obtained  :  cis-[ Co  en2Cl2]3R,2H20  (violet- 
brown),  [Co  en3]B,H20  (brown),  [Co(NH3)6]B,3H20 
(bronze),  [Cr  en3]jB}3H20  (bronze), 
Co(Co(OH)2en2)3]J52,3H20  (brown),  where  B  = 
'CoiNO^SgOg^]"'.  Both  the  A  and  B  compounds 
decompose  slowly  with  evolution  of  NO  on  keeping, 
but  are  stable  at  low  temp.  0.  J.  W. 

Co-ordination  power  of  phenylethylenedi- 
amines.  I.  Para-  and  dia-magnetic  tetram- 
minonickel  salts.  I.  Lifschitz,  J.  G.  Bos,  and 

K.  M.  Dijkema  (Z.  anorg.  Chem.,  1939,  242,  97 — 116). 

— By  the  action  of  (CH2*NHPh)2  (“  stien  ”)  and  of 
NH^CH^NHPh  (“  phenen  ”)  on  salts  of  bivalent 
metals  (Cu,  Co,  Ni,  Pt,  Zn,  Hg)  brightly  coloured  com¬ 
plex  salts  of  the  types  [M  stien2]N2  and  [M  phenen2]X2 
are  obtained  (X  =  one  equiv.  of  an  anion).  The  prep, 
of  31  such  compounds  is  described.  The  Ni  com¬ 
pounds  occur  in  blue  and  yellow  forms  wrhich  are 
without  exception  paramagnetic  and  diamagnetic, 
respectively.  The  magnetic  and  other  evidence  shows 
that  the  blue  and  yellow  compounds  are  isomerides, 
in  which  Ni  has  a  co-ordination  no.  4.  In  the  yellow 
compounds  the  complex  contains  two  non-polar  Ni-N 
linkages.  0.  J.  W. 

Complex  nickel  salts  with  quadri-  and  sexa- 
valent  central  atom. — See  A.,  1939,  II,  471. 

Recent  developments  of  spectrographic  ana¬ 
lysis.  E.  van  Someren  (Metallurgist,  1939 — 40, 12, 
29—31,  44 — 46). — A  review.  C.  E.  H. 

Hydroxy-  and  amino-azonitro-compounds. 
II.  a-Naphtholazo-p-nitrobenzene  as  an  indic¬ 
ator  for  hydrogen  ions  in  non-aqueous  solutions. 

L.  Kulberg  (J.  Gen.  Chem.  Russ.,  1939,  9,  684 — 692 ; 

cf.  A.,  1939,  II,  257). — The  micro-titration  of  acids 
and  alkalis  in  aq.  solutions  of  MeOH,  EtOH,  and 
COMe2  may  be  carried  out  by  using  a-naphtholazo-p- 
nitrobenzene  as  an  indicator  under  standard  con¬ 
ditions.  The  neutral  salt  error  is  very  small.  The 
theory  of  the  method  is  discussed.  Y.  A.  P. 

Polarographic  method  in  organic  chemistry. 
I.  Electroreduction  of  peroxides.  A.  A.  Dobrin- 
skaja  and  M.  B.  Neumann  (Acta  Physicochim. 
U.R.S.S.,  1939,  10,  297— 306).— The  polarographic 
method  has  been  applied  to  the  determination  of 
H202,  Me02H,  and  (EtO)2.  The  method  is  capable 
of  detecting  2*5  X  1(H  g."  of  H202,  1(H — l(h8  g.  of 
Me02H,  and  10~7  g.  of  (EtO)2  per  ml.  and  is  particularly 
applicable  to  the  determination  of  peroxides  in  com¬ 
posite  condensates  obtained  during  the  cool-flame 
oxidation  of  hydrocarbons.  C.  R.  H. 

Rromoiodometric  investigations.  XI.  Is  the 
Hahn  fluorescein  reaction  specific  for  bromine? 
JY  H.  VAN  der  jMeulen  (Chem.  Weekblad,  1939,  36, 


702 — 705). — The  formation  of  a  red  coloration,  when 
fluorescein  solution  is  treated  with  chloramine-21  is 
not  sp.  for  Br;  it  is  also  produced  even  more  rapidly 
in  daylight  by  I.  Br  can  be  detected  in  presence  of 
I  by  buffering  the  solutions  with  either  H3B03  (31  g.) 
and  N-NaOH  (8  c.c.  per  1.)  or  0*lN-NaH2P04,  in 
which  only  I  is  liberated.  S.  C. 

Determination  of  iodine  in  Fucus  vesiculosus . 
— See  B.,  1939,  1175. 

Determination  of  sulphate  in  waters  by  the 
volumetric  chromate  method.  J.  Courtois  and 
P.  Bonjean  (Ann.  Chim.  Analyt.,  1939,  [iii],  21, 
229 — 235). — The  method  given  in  “  Einheitsverfahren 
der  physikalischen  und  chemischen  Wasseruntersuch- 
ung  ”  (Berlin,  1936)  leads  to  low  results,  mainly  owing 
to  adsorption  of  Cr04"  on  the  pptd.  BaS04  and 
BaCr04.  A  crit.  investigation  of  each  stage  of  the 
method  shows  that  (i)  the  error  due  to  adsorption  is 
much  reduced  by  pptn.  at  100°,  (ii)  the  use  of  higher 
[KI]  and  dil.  H2S04  gives  a  more  accurate  iodometric 
determination  of  Cr04"  in  the  filtrate,  and  (iii)  other 
stages  of  the  process  are  less  crit.  H3P04  and  HC104 
cannot  be  used  instead  of  HC1  or  H2S04  to  liberate  I 
from  the  Cr04"  and  I'.  With  37 — 150  mg.  of  S04", 
the  modified  method  detailed  reduces  the  error  in  the 
determination  from  11  to  3-5%.  L.  S.  T. 

Argentometric  titration  of  selenious  acid.  R. 
Ripan-Tilici  (Z.  anal.  Chem.,  1939,  117,  326 — 330). 
— The  solution  containing  Se03"  (^0-01m.)  is  neutral¬ 
ised  with  NaOH  to  pn  9*6  (thymolphthalein)  and 
titrated  with  0*05 — 0*lN-AgNO3  in  presence  of  2 — 3 
drops  of  0*2%  alcoholic  fluorescein  (I).  The  Ag2Se03 
first  pptd.  weakly  adsorbs  (I)  and  is  coloured  yellowish- 
red,  but  at  the  equivalence  point  the  colour  changes 
to  bright  red  owing  to  marked  adsorption  of  (I)  by 
(Ag2Se03)Ag\  0*5  c.c.  of  0*2%  diphenylcarbazone 
can  replace  (I).  The  ppt.  is  then  first  coloured  violet, 
and  near  the  equivalence  point  the  colour  changes  to 
blue.  This  colour  fades  on  shaking.  More  indicator 
(0*3  c.c.)  is  added,  and  at  the  equivalence  point  the 
ppt.  is  coloured  blue  suddenly  and  the  solution  is 
colourless.  Both  methods  give  results  in  agreement 
with  those  obtained  potentiometrically  (A.,  1939,  I, 
486).  L.  S.  T. 

Beer's  law  and  Lambert’s  law  in  the  photo¬ 
metric  examination  of  coloured  solutions.  C. 
Toffoli  (R.  1st.  San.  Pubbl.,  1939,  2,  575—586).— 
Deviations  from  the  Beer-Lambert  law  occurring  in 
the  examination  of  dil.  aq.  NH3,  treated  with  Nessler’s 
reagent,  by  the  step-photometer  are  discussed. 

F.  O.  H. 

Determining  residual  ammonia  in  presence 
of  chloroamine  [in  water], — See  B.,  1939,  1185. 

Determination  of  nitrogen  in  leather. — See  B., 
1939,  1155. 

Colorimetric  micro-determination  of  nitrates. 
M.  Pesez  (J.  Pharm.  Chim.,  1939,  [viii],  30,  112 — 
117). — The  reaction  described  previously  (A.,  1939, 1, 
384)  is  used  for  the  determination  of  N03\  The 
colour  intensity  oc  concn.  for  0-1 — 1  mg.  of  N03'. 
Cl',  but  not  N02',  interferes  with  the  reaction,  and 
must  be  removed  by  addition  of  the  equiv.  amount 
of  Ag2S04.  Details  of  procedure  for  the  determination 
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of  N03'  in  pure  solutions  and  in  potable  waters  are 
given.  L.  S.  T. 

Indirect  volumetric  determination  of  arsen¬ 
ates.  G.  Sfactj  and  M.  Vancea  (Bui.  Soo.  §tiinte 
Cluj,  1939,  9,  318 — 320). — The  As04"'  is  pptd.  with 
AgN03  solution  in  presence  of  NH4N03  and  NH4OAe, 
and  after  filtration  the  excess  of  Ag  is  determined  by 
Volhard’s  method.  The  method  is  rapid  and  accurate. 

0.  J.  W. 

•  Detection  and  determination  of  arsenical  war 
gases  in  drinking  water. — See  B.,  1939,  1184. 

Determination  and  occurrence  of  boron  in 
natural  phosphates,  superphosphates,  and  de- 
fLuorinated  phosphate  rocks. — See  B.,  1939,  1113. 

Determination  of  small  amounts  of  boron  [in 
soils  and  plants]. — See  B.,  1939,  1159. 

Volumetric  determination  of  alkali  sulphate. 
A.  Kruger  (Z.  anal.  Chem.,  1939,  117,  333). — Aq. 
Na2S04  containing  BaC03  in  suspension  is  completely 
transformed  into  Na2C03  by  the  passage  of  C02.  The 
filtrate  from  the  BaC03  and  BaS04  is  titrated  with 
n-HCI  (Me-orange).  L.  S.  T. 

Electrometric  determination  of  the  tarnish 
products  on  silver  and  copper  alloys. — See  B., 
1939,  1132. 

Determination  of  magnesium  and  manganese 
in  fertilisers. — See  B.,  1939,  1160. 

Derivatives  of  8-hydroxyquinoline  in  analytical 
chemistry.  J.  Holland  (Tids.  Kjemi,  1939,  19, 
119 — 122). — Salts  of  7-nitro-8-hydroxyquinoline-5- 
sulphonic  acid  have  been  studied.  The  insol.  Pb  salt 
is  suitable  for  gravimetric  determinations.  The 
characteristic  microcryst.  Na ,  K ,  Mg ,  Ca,  Sr,  Ba ,  Zn , 
Cd,  Hg ,  Al ,  Tl ,  Co,  Ni ,  Cu,  and  brucine  salts  may  be 
used  for  microscopic  identification.  M.  H.  M.  A. 

Drop  analysis.  0.  S.  Fedorova  (Trans.  Ivanovo 
Chem.  Tech.  Inst.,  1939,  40 — 42). — The  drop  reaction 
for  Pb  using  a  mixture  of  KSnI3  and  Cd(N03)2  is 
improved  by  substituting  H2C204  for  Cd(N03)2.~  A 
modification  of  the  Mo-blue  test  for  detecting  Sb  in 
presence  of  Sn  is  described.  R.  C. 

Iodometric  determination  of  copper  in  nitric 
acid  solution.  W.  Orlik  (Z.  anal.  Chem.,  1939, 
117,  332 — 333). — Attention  is  directed  to  the  author’s 
prior  communication  (A.,  1930,  444),  which  has  been 
overlooked  by  Hagen  (A.,  1939, 1,  430).  L.  S.  T. 

Separation  of  copper  from  cadmium.  E. 
Crespolani  (Boll.  Chim.  farm.,  1939,  78,  459).— The 
use  of  warm  dil.  H2S04,  which  dissolves  CdS  but  not 
CuS,  is  advocated  for  the  separation  of  Cu  from  Cd  in 
qual.  and  toxicological  analysis.  0.  J.  W. 

2  :  2'-Diquinolyl ;  a  reagent  for  copper.  J.  G. 

Breckenridge,  R.  W.  J.  Lewis,  and  L.  A.  Quick 
(Canad.  J.  Res.,  1939,  17,  B,  258— 265).— 2  :  2'-Di- 
quinolyl  (I),  prepared  by  catalytic  dehydrogenation  of 
quinoline,  gives  a  purple  colour  with  Cu’  which  is  sp. 
and  has  sensitivity  1  in  108.  The  intensity  of  the 
colour  produced  follows  Beer’s  law  and  a  calibration 
curve  obtained  using  a  photo-electric  colorimeter  is 
given.  Ni  and  Fe  interfere  in  determinations  of  Cu* 
by  the  reagent  and  are  first  removed  with  dimethyl- 


glyoxime  and  aq.  NH3  respectively.  To  the  Cu  sample 
containing  4  x  10-5  g.  per  ml.,  5  ml.  of  10%  NaHS03 
solution,  1  ml.  of  solution  of  (I)  in  glacial  AcOH  (0*5  g. 
per  1.),  and  sufficient  glacial  AcOH  to  produce  50  ml. 
are  added,  the  intensity  of  colour  being  measured  in  a 
photo-electric  colorimeter.  Stable  complexes  of  (I) 
with  CuCL  and  CoCL  are  described.  F.  H. 

04  04 

Determination  of  small  amounts  of  copper  in 
[agricultural]  spray  residues. — See  B.,  1939,  1163. 

Analysis  of  German-silver  alloys. — See  B., 
1939,  1128. 

Reactions  of  rare  earths  and  allied  elements 
with  polyhydric  phenols  and  alkaloids.  VII. 
Colorimetric  determination  of  cerium  with 
brucine,  and  the  reaction  between  persulphate 
and  brucine.  F.  M.  Schemjakin  and  V.  A.  Vol¬ 
kova  (J.  Gen.  Chem.  Russ.,  1939,  9,  698 — 700).— 
Optimum  conditions  for  the  colorimetric  determin¬ 
ation  of  Ce  with  brucine  (A.,  1938,  I,  535)  have 
been  determined.  A  new  colour  reaction  between 
(NH4)2S208  and  brucine,  which  may  be  used  for  the 
detection  of  either  reactant,  is  described.  Y.  A.  P. 

Separation  of  iron,  aluminium,  and  chromium 
from  cobalt,  nickel,  and  manganese  by  means 
of  pyridine.  C.  G:  Macarovici  (Bui.  Soc.  §tiinte 
Cluj,  1939,  9,  207 — 214). — The  separation  of  Al  and 
Cr  from  mixtures  with  Co,  Ni,  and  Mn  by  Ostroumov’s 
method  (cf.  A.,  1936,  1222)  is  unsatisfactory. 

6.  J.  W. 

a-Nitro-p-naphthol  as  precipitant  for  cobalt 
and  palladium.  C.  Mayr  and  W.  Pro  dinger  (Z. 
anal.  Chem.,  1939,  117,  334;  cf.  A.,  1934,  1324).— 
1  :  2-NO2-C10H(/OH  (I)  prepared  by  the  method  of 
Stenhouse  and  Groves  (Anna-len,  1877,  189,  151) 
contains  considerable  amounts  of  nitrosonaphthol. 
Pure  (I),  obtained  by  the  method  of  Liebcrmann  and 
Jacobson  (A.,  1882,  521),  gives  no  ppt.  with  Co  or  Pd. 

\  S.  T. 

Colorimetric  determination  of  chromium  as 
trioxalatochromic  acid. — See  B.,  1939,  1154. 

Determination  of  tungsten.  N.  N.  Korobov 
(Trans.  Ivanovo  Chem.  Tech.  Inst.,  1939,  33 — 36). — 
The  W04"  solution,  containing  5  drops  of  a  0*1% 
solution  of  diamine -fast -scarlet  6BS,  is  titrated  at  the 
b.p.  with  0*lN-Pb(N03)2.  At  the  end-point  the  dye  is 
withdrawn  from  the  solution  by  the  ppt.  NH4N03, 
HC1,  AcOH,  and  HNOa  interfere.  R.  C. 

Oxidation-reduction  indicators.  II.  Fuchsin 
and  new-fuchsin  as  indicators  in  titration  of  tin 
and  antimony  with  bromate.  Z.  G.  Reichinstein 
(Trans.  Ivanovo  Chem.  Tech.  Inst.,  1939,  36 — 40). — 
SnCl2  and  SbCl3  can  be  titrated  at  room  temp,  with 
NaBr03  using  the  above  as  (reversible)  indicators. 
At  the  end-point  the  yellow  or  violet  solution  becomes 
orange.  Too  small  a  [HC1]  causes  error.  R.  C. 

Volumetric  determination'  of  titanium  in  its 
ores  and  in  ferrotitanium. — See  B.,  1939,  1113. 

Spectrophotometry  of  reflecting  materials. 
R.  Donaldson  (J.  Sci.  Instr.,  1939,  16,  114 — 117).- — 
The  specimen  is  illuminated  normally  and  all  light 
diffused  from  it  between  the  angles  35°  and  55°  is 
focussed  onto  a  photo-cell  by  means  of  two  spherical 
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concave  mirrors.  The  conditions  of  the  Commission 
Internationale  de  l’Eclairage  (C.I.E.)  are  thus  adhered 
to.  The  sensitivity  of  the  instrument  does  not  fall 
below  03  of  its  val.  when  measuring  transparent 
materials.  F.  J.  L. 

Vacuum  grating*  spectrograph  mounting. 
W.  R.  S.  Carton  (J.  Sci.  Instr.,  1939, 16, 117—121).— 
The  grating  is  mounted  on  the  Eagle  plan  inside  a 
chamber  which  can  be  evacuated.  A  lock  between 
the  chamber  and  the  main  tube  minimises  the  time 
necessary  for  pumping  and  adjustments,  which  can  all 
be  mado  from  without  the  evacuated  chamber.  The 
apparatus  is  sensitive  in  the  extreme  ultra-violet. 

F.  J.  L. 

Permanent  nephelometer  from  Pyrex  glass. — 
See  A.,  1939,  III,  1113. 

Method  of  designating  colours.  D.  B.  Judd 
and  K.  L.  Kelly  (J.  Res.  Nat.  Bur.  Stand.,  1939,  23, 
355 — 385). — A  system  of  describing  the  colours  of 
powders  is  developed.  Suggestions  are  made  for  its 
extension  to  opaque  non-metallic  surfaces  generally 
and  to  transparent  and  translucent  materials. 

J.  W.  S. 

[Analytical]  applications  of  the  Rayleigh  inter¬ 
ferometer. — See  B.,  1939,  1080. 

Application  of  the  filter  method  in  objective 
heterochromatic  photometry.  H.  Konig  (Helv. 
Phys.  Acta,  1939,  12,  313 — 329). — The  photometric 
comparison  of  monochromatic  with  incandescent 
electric  light  in  the  middle  region  of  the  visible  spec¬ 
trum  by  means  of  filtered  and  unfiltered  Se  cells,  and 
by  means  of  the  thermopile  with  combination  filters, 
has  been  studied.  By  the  former  method,  the 
accuracy  attainable  is  2%,  as  compared  with  1%  by 
the  latter.  L.  J.  J. 

Effect  of  tube -length  on  the  visibility  of 
dust  particles  with  an  oil-immersion  objective. 

(a)  D.  G.  Beadle  and  H.  S.  Patterson,  (b)  F.  E.  J. 
Ockenden  (Nature,  1939,  144,  327,  516). — (a)  In 
certain  circumstances  a  considerable  fraction  of  the 
finest  dust  particles  examined  are  not  visible  until  the 
tube-length  is  reduced  by  ~2— 3  cm. 

(b)  The  effect  is  well  known.  The  change  in  tube- 
length  given  above  has  no  scientific  significance. 

L.  S.  T. 

Focussing  device  for  micrography.  R.  L. 
Dowdell  and  C.  H.  Green  (Met.  Progr.,  1939,  36, 
40 — 41). — A  ground  glass  hangs  freely  in  the  plane  of 
focus  and  carries  a  magnifier  for  focussing  sharp 
images.  R.  B.  C. 

Cells  without  transference  for  determin¬ 
ation.  0.  Redlich  and  H.  Klinger  (J.  Amer. 
Chem.  Soc.,  1939,  61,  2983). — To  eliminate  the 
source  of  experimental  and  theoretical  inconvenience 
in  routine  ps  determination  using  cells  with  liquid 
junctions,  cells  of  the  type  H2,  H+X'  -f  TIBr  (sat.), 
AgBr,  Ag  have  been  examined*  (cf.  Hamer,  A.,  1937, 
I,  581).  The  solubility  of  TIBr  is  high  enough  to 
secure  a  definite  potential  uninfluenced  by  common 
impurities,  and  is  yet  so  low  that  the  activity  of  the 
H‘  ion  is  not  appreciably  altered,  and  the  liquid 
junction  potential  between  a  solution  containing  no 
TIBr  and  a  solution  saturated  with  TIBr  may  be 


safely  neglected.  This  liquid  junction  can  further 
be  avoided  by  saturating  with  TIBr  that  part  of  the 
solution  in  contact  with  the  H2  electrode.  This  type 
of  cell  is  applicable  only  to  solutions  which  do  not 
form  any  ppt.  when  saturated  with  TIBr,  and  do 
not  contain  TT  or  Br'  ions  in  an  amount  comparable 
with  the  solubility  of  this  salt.  The  use  of  similar 
electrodes  as  reference  electrodes  under  these  con¬ 
ditions  is  indicated.  W.  R.  A. 

The  diode  as  a  frequency-changer  for  measure¬ 
ments  at  ultra-high  frequencies.  G.  F.'  Gains¬ 
borough  (Nature,  1939, 144,  548 — 549).  L.  S.  T. 

The  new  ultramicroscope.  Anon.  (Sprechsaal, 
1939,  72,  389 — 391). — The  electron  microscope  is 
described.  G.  H.  C. 

Electron  ultramicroscope  for  research  insti¬ 
tutes.  B.  von  Borries  and  E.  Ruska  (Naturwiss., 
1939,  27,  577 — 582). — The  construction  of  an  electron 
ultramicroscope  and  the  technique  of  using  it  are 
described.  Some  uses  of  the  instrument  are  briefly 
indicated.  A.  J.  M. 

Production  of  very  fine  quartz  fibres.  A.  H.  S. 
Holbourn  (J.  Sci.  Instr.,  1939,  16,  331 — 334). — 
An  elastic- catapult  method  of  producing  long  lengths 
of  quartz  fibre  between  0*1  and  5  g.  in  diameter  is 
described.  The  fibre  is  produced  with  both  ends 
attached  to  given  points  and  stretched  tightly  be¬ 
tween  them.  D.  F.  R. 

Simple  valve  for  use  in  laboratory  apparatus. 

G.  P.  Gibson  (J.S.C.I.,  1939,  58,  317— 319).— A 
laboratory  valve  which  is  superior  to  a  tap  for  con¬ 
trolling  the  rate  of  flow  of  hot  fluids  is  described. 
It  has  been  adapted  for  use  in  (i)  an  all-glass  steam - 
vacuum  still,  (ii)  a  partial-reflux  still-head,  and  (iii) 
the  reservoir  of  a  reaction  vessel.  The  valve  in  (i) 
controls  the  amount  of  steam  drawn  bv  vac. 
through  the  liquid  being  distilled,  in  (ii)  divides  the 
stream  of  boiling  liquid  falling  from  a  total  condenser 
into  two  portions,  one  of  which  passes  to  the  receiver 
and  the  other  returns  to  the  column  as  reflux,  and  in 
(iii)  controls  the  rate  of  flow  of  a  hot  liquid  from  a 
reservoir  to  a  reaction  vessel.  Rotation  of  the  plug 
of  the  valve  when  in  use  in  an  apparatus  under 
reduced  pressure  may  be  effected  through  a  metal 
gland. 

Methods  and  apparatus  for  micro-gas  analysis. 

H.  Hartridge  (J.  Sci.  Instr.,  1939,  16,  317 — 324). — 
A  review  of  existing  methods.  Improvements  for 
obtaining  greater  accuracy  are  suggested.  The  diver 
and  mica-plate  methods,  recently  devised  for  estim¬ 
ating  the  02-C02  exchange  in  living  tissue,  could 
be  extended  to  gas  analysis.  An  accuracy  of  ~0*01  % 
on  a  vol.  of  only  20  cu.  mm.  should  be  obtained. 

D.  F.  R. 

Saturation  of  gases  by  laboratory  wet  test 
meters.  F.  A.  Smith  and  J.  H.  Eiseman  (J.  Res. 
Nat.  Bur.  Stand.,  1939,  23,  345 — 353). — Tests  on  a 
laboratory  wet  test  meter  registering  0-1  cu.  ft.  per 
revolution  indicate  that  the  saturation  of  dry  air  is 
>98%  complete  at  all  practicable  rates  of  flow. 
The  error  in  vol.  indicated  owing  to  incomplete 
saturation  is  <0-2%,  whilst  the  error  due  to  failure  to 
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level  the  meter  is  <0T%  if  the  quantity  of  H20 
present  is  the  same  as  at  calibration.  J.  W.  S. 

Determination  of  solubilities  of  gases  in 
liquids  with  use  of  the  Van  Slyke-Neill  mano- 
metric  apparatus  for  both  saturation  and  ana¬ 
lysis.  D.  D.  Van  Slyke  (J.  Biol.  Chem.,  1939, 130, 
545—554). — The  technique  is  described  (cf.  A.,  1924, 
ii,  872;  1927,  800).  Solubilities  in  aq.  solutions  and 
in  oils  can  be  determined  at  room  temp,  and  saturation 
as  well  as  analysis  are  carried  out  in  the  chamber  of 
the  apparatus.  Saturation  is  obtained  by  first 
shaking  the  liquid  in  the  chamber  with  the  gas  at 
slightly  above  atm.  pressure  and  then  at  exactly 
atm.  pressure.  The  unabsorbed  gas  is  ejected  and 
then  the  amount  of  gas  in  the  liquid  is  determined. 
Results  const,  to  1  part  in  several  hundred  can  be 
obtained.  J.  N.  A. 

High-speed  oil-vapour  condensation  pumps. 
M.  Matricon  (J.  Phys.  Radium,  1939,  [vii],  10, 
385 — 388). — A  method  for  measuring  the  pumping 
speeds  of  oil-diffusion  pumps  is  described.  The 
effect  of  the  nature  of  the  gas  is  discussed. 

H.  J.  E. 

Separation  of  gases  by  diffusion.  C.  G.  Maier 
(J.  Chem.  Physics,  1939,  7,  854). — If  the  constituents 
of  a  binary  mixture  of  gases  (e.^.,  H2  and  N2  or  CO) 
are  allowed  zo  diffuse  into  a  third  condensible  vapour 
{e.g.y  steam)  the  relative  rates  .of  diffusion  generally 
approximate  closely  to  the  Graham's  law  ratio. 
The  construction  and  performance  of  an  apparatus 
are  described.  W.  R.  A. 

Construction  and  operation  of  a  thermal 
diffusion  column  for  the  separation  of  isotopes. 
T.  I.  Taylor  and  G.  Glockler  (J.  Chem.  Physics, 
1939,  7,  851 — 853).— The  change  in  the  abundance 
ratio  of  13CH4  by  thermal  diffusion  has  been  studied 
in  a  column,  the  construction  and  operation  of  which 
are  described.  W.  R.  A. 

Enrichment  of  mercury  isotope  by  a  separ¬ 
ation  tube  method.  W.  Groth  and  P.  Harteck 
(Naturwiss.,  1939,  27,  584). — Apparatus  for  making 
use  of  the  Clusius  method  to  separate  partly  the 
isotopes  of  Hg  is  described.  About  0-25  g.  of  “  light  ” 
Hg  was  separated  per  hr.,  and  the  difference  in  d 
between  it  and  ordinary  Hg  was  detected  by  using  it 


in  a  barometer  tube.  The  method  can  be  applied  to 
vapours  of  other  metals,  e.g.,  Cd.  A.  J.  M. 

Thermal  method  for  the  separation  of  gases 
and  isotopes.  A.  Braailey  and  A.  K.  Brewer 
(Science,  1939,  90,  165 — 166). — In  the  concentric- 
tube  method  of  separation  (cf.  A.,  1939,  I,  483), 
efficiency  of  design  has  been  investigated  for  the 
separation  of  1  :  1  mixtures  of  CH4  and  NH3,  and  He 
and  Br,  and  of  the  Cl  isotopes  in  HC1.  Optimum 
conditions  depend  on  the  nature  of  the  gas,  and 
separation  depends  primarily  on  the  difference  in 
mass  of  the  two  components  divided  by  their  sum. 
Conditions  involving  wall  symmetry  and  corrugations 
enhance  swirl  definition  and  thereby  increase 
.separation.  L.  S.  T. 

Crystallo-chemical  analysis.  The  Barker  index 
at  Oxford.  M.  W.  Porter  and  R.  C.  Spiller 
(Nature,  1939,  144,  298 — 299). — The  Barker  method 
of  identifying  crystals  from  measurements  of  their 
angles  is  outlined,  and  examples  of  its  use  are 
described.  L.  S.  T. 

Apparatus  for  detecting  carbon  monoxide  in 
air. — See  B.,  1939,  1182. 

Separation  and  fractionation  [of  proteins, 
enzymes,  etc.]  by  froth  flotation. — See  A.,  1939, 
III,  1020. 

Splitting  of  mica  (muscovite)  for  optical  pur¬ 
poses.  F.  E.  Wright  (Amer.  J.  Sci.,  1939,  237, 
736 — 741). — A  method  for  obtaining  strips  of  mica 
suitable  for  use  in  optical  instruments  and  of  any 
phase  angle,  or  thickness  >T5fx.,  is  described. 
An ,  arrangement  of  the  petrographic  microscope  for 
measuring  the  phase  angle  of  a  mica  plate  or  foil  by 
the  Friedel  method  is  given.  L.  S.  T. 

Method  of  producing  a  long  single-crystal 
wire  of  aluminium  with  any  desired  crystallo¬ 
graphic  axis.  T.  Fujtwara  (J.  Sci.  Hirosima  Univ., 
1939,  9,  227—231). — By  the  method  described  a 
long  single -crystal  wire  of  A1  can  be  obtained  with  any 
desired  crystallographic  axis  oriented  in  the  direc¬ 
tion  of  the  wire  axis  by  submitting  it  to  annealing 
only.  W.  R.  A. 

Georg  Lunge,  1839-1923.  E.  Berl  (J.  Chem. 
Educ.,  1939, 16,  453—460).  L.  S.  T. 
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Temperature  of  the  stratosphere  in  high 
latitudes.  A.  Vassy  and  E.  Vassy  (Nature,  1939, 
144,  284). — Computations  of  the  mean  temp,  of 
atm.  02,  and  radio-sounding  measurements,  indicate 
that  in  arctic  regions  the  stratosphere  is  hot  in 
summer  and  cold  in  winter,  and  that  the  higher  is  the 
altitude  the  greater  is  the  difference  between  the 
extreme  temp.  L.  S.  T. 

Atmospheric  ozone.  H.  E.  Vassy  (J.  Phys. 
Radium,  1939,  [vii],  10,  366;  cf.  A.,  1939,  I,  391).— 
A  reply  to  Barbier  and  Chalonge  (ibid.,  495). 

W.  R.  A. 

Helium-neon  content  of  sea-water  and  its 
relation  to  the  oxygen  content.  N.  W.  Rake- 


straw,  C.  R.  Herrick,  jun.,  and  W.  D.  Urry  (J. 
Amer.  Chem.  Soc.,  1939,  61,  2806 — 2807). — A 
repetition  of  earlier  work  (A.,  1935,  724)  under  more 
suitable  and  representative  conditions  shows  that  the 
sea  is  approx,  saturated  with  Ne  and  He  at  all  depths, 
and  there  is  no  indication  of  a  depth  of  min.  concn. 
Hence  there  is  no  relation  with  the  depth  of  min. 
[02].  W.  R.  A. 

Mineral  springs  of  Boario  (Brescia).  G.  Bra- 
g agnolo  (Annali  Chim.  Appl.,  1939,  29,  402 — 413). — 
Data  for  chemical,  physico-chemical,  radioactive, 
bacteriological,  and  pharmacological  properties  are 
tabulated.  F.  0.  H. 
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Physico-chemistry  of  thermal  water  of  Mon- 
falcone.  B.  Doro  (Annali  Chim.  Appl.,  1939,  29, 
374 — 380).— ^oeffs.  of  solvent  and  ionic  activities 
are  calc,  from  analytical  data  previously  given  (A., 
1939,  I,  392).  ~  F.  0.  H. 

Fluoride  in  potahle  waters  of  Valsugana 
(Trentino).  D.  E.  Dall’eco  (Annali  Chim.  Appl., 
1939,  29,  340 — 344). — The  method  of  micro -determin¬ 
ation  of  F'  used  [distillation  as  H2SiF6  and  titration 
with  0-0lN-Th(NO3)4]  is  described.  Samples  from  122 
places  in  the  district  have  [F']  0*05 — 1*70  mg,  per  1. 

F.  0.  H. 

Analysis  of  mineral  waters  of  the  Sangiorz- 
Bai  springs  [Roumania].  Y.  Alena  (Bui.  Soc. 
§tiin{e  Cluj,  1939,  9,  260 — 269). — Chemical  composi¬ 
tion  and  physico-chemical  data  for  five  H20  sources, 
which  are  rich  in  NaCl,  Ca(HC03)2,  and  Mg(HC03)2, 
and  contain  appreciable  amounts  of  Mn  and  Fe  and 
traces  of  Li,  Br,  I,  B,  and  Rn,  are  recorded. 

0.  J.  W. 

Chemical  features  of  Yellowstone  National 
Park.  I.  B.  Douglass  (J.  Chem.  Educ.,  1939,  16, 
422 — 435). — Characteristics  of  the  different  types  of 
springs  and  chemical  phenomena  associated  with  the 
phase  of  volcanism  found  in  this  locality  are  described 
and  illustrated  by  photographs.  Selected  chemical 
analyses  of  the  gases  and  springs  are  given. 

L.  S.  T. 

.  Hot-spring  problem.  A.  L.  Day  (Bull.  Geol. 
Soc.  Amer.,  1939, 50,  317 — 336). — An  address  in  which 
the  origin,  meteoric  or  magmatic,  of  hot-spring  waters, 
particularly  of  Yellowstone  Park,  is  discussed.  Recent 
work  on  these  springs  is  summarised.  L.  S.  T. 

Vanadium,  chromium,  and  molybdenum  con¬ 
tents  of  the  hot  springs  of  Japan.  K.  Kuroda 
(Bull.  Chem.  Soc.  Japan,  1939,  14,  307 — 310). — Data 
are  recorded  for  nine  springs,  giving  Y  0 — 0*247,  Cr 
0 — 0*073,  Mo  0*0004—0*016  p.p.m.,  respectively.  A 
spectrographic  method  for  determining  Mo  is  de¬ 
scribed.  L.  J.  J. 

Analysis  of  the  water  and  mud  from  the  lake 
and  environs  of  the  4 1  baths  of  the  town  of 
Turda  ■’  [Roumania].  C.  G.  Macarovici  and  E. 
Popper  (Bui.  Soc.  §tiin£e  Cluj,  1939,  9,  270 — 280). — 
Chemical  composition  and  physico-chemical  data  are 
given.  O.  J.  W. 

Solubility  of  copper  components  in  cupro- 
calcic  muds.  A.  Quartaroli  and  A.  Raitu 
(Annali  Chim.  Appl.,  1939,  29,  419 — 424). — Cu  com¬ 
pounds  in  effiuvial  muds  are  only  slightly  sol.  in 
alkaline  niedia;  they  are  sol.  initially  in  acid  or 
neutral  media  but  gradually  become  less  sol.  until 
they  are  merely  in  suspension.  The  results  are  dis¬ 
cussed  with  reference  to  the  winning  of  Cu  from 
effiuvial  muds.  .  T  F.  O.  H.  , 

.  Exchangeable  manganese  in  river  and  ocean  4 
muds.  K.  J.  Mur  at  a  (Amer.  J.  Sci.,  1939,  237, 
725 — 735). — Chemical  examination  of  muds  from  the 
Colorado,  Mississippi,  Ohio,  Potomac,  and  Monocacy 
rivers,  of  red  deep-sea  clay,  of  terrigenous  blue  mud, 
and  of  the  delta  deposit  of  the  Mississippi  river,  and 
of  a  Pacific  red  clay  shows  that  Mn  in  an  exchangeable 
form  exists  in  river  and  ocean  muds.  This  Mn  co¬ 


exists  with  dissolved  Mn  in  the  waters  in  direct  con¬ 
tact  with  the  muds.  The?  aihonnt  of  exchangeable 
Mn  decreases  as  the  total  Mn  in  the  muds  increases. 
High  total  Mn  in  sediments  is  due  to  accumulation  of 
insol.  Mn02,«H20  minerals  of  unknown  composition. 
Reducing  conditions  arising  from  the  decomp,  of  org. 
matter  increase  exchangeable  Mn  and  decrease  the 
insol.  Mn  oxides  in  the  sediments.  The  oxidising 
conditions  that  usually  prevail  in  absence  of  decomp. 
org.  matter  favour  the  reverse  process.  Mn  contents 
of  the  muds  etc.  and  the  solubilities  of  rhodochrosite, 
wad,  etc,  in  n-NH4OAc  are  recorded.  L.  S.  T. 

Definition  of  the  ooze  of  estuaries.  J.  Bour- 
cart  (Compt.  rend.,  1939,  209,  542—544). — The  vis¬ 
cous  grey  or  black  ooze  found  in  Atlantic  estuaries 
consists  of  inorg.  material  (>70%),  including  a  sandy 
constituent,  bound  together  by  org.  matter  containing 
a  trace  of  Fe,  which  results  from  the  decomp.  of  algae 
and  vegetation.  A.  J.  E.  W. 

Mean  chemical  composition  of  meteoritic 
accretion.  F.  G.  Watson,  jun.  (J.  Geol.,  1939,  47, 
426 — 430). — The  ratio  of  falling  stony  to  metallic 
materials  probably  lies  between  1  :  1  and  4:1.  The 
average  chemical  composition  of  all  meteorites  com¬ 
puted  for  this  range  of  ratios  is  tabulated. 

L.  S.  T. 

Properties  of  white  sapphire.  S.  Freed,  H.  L. 
McMurry,  and  E.  J.  Rosenbaum  (J.  Chem.  Physics, 
1939,  7,  853). — Plane  transparent  windows  of  white 
sapphire,  cut  from  synthetic  crystals  of  corundum 
(pure  A^Ojj),  show  excellent  transmission  throughout 
the  visible  and  in  the  ultra-violet  to  ~1435  A.  The 
high  chemical  stability  of  cryst.  A1203  suggests  that 
it  might  withstand  corrosive  liquids  and  gases,  and 
this  has  been  confirmed  by  the  observation  that  white 
sapphire  windows  have  remained  unattacked  after 
contact  with  liquid  and  gaseous  HF  for  15  hr. 

W.  R.  A. 

Fluorescence  of  Finnish  minerals  in  ultra¬ 
violet  light.  L.  H.  Borgstrom  (Bull.  Comm.  geol. 
Finlande,  1936,  9,  349 — 355;  Chem.  Zentr.,  1937,  i, 
3113). — The  colour  and  approx,  intensity  of  fluor¬ 
escence  in  a  no.  of  minerals  are  recorded. 

A.  J.  E.  W. 

Petrography  of  the  crystalline  limestones  and 
quartzites  of  the  Grenville  series  [of  Ontario]. 

E.  C.  Bruce  and  G.  A.  Russell  (Bull.  Geol.  Soc. 
Amer.,  1939,  50,  515 — 528). — The  Grenville  rocks  are 
mainly  of  sedimentary  origin.  They  were  originally 
an  interbedded  series  of  sands,  clays,  and  limestones 
which  are  now  quartzites,  gneisses,  and  cryst.  lime¬ 
stones.  Some  of  the  latter  are  dolomitic,  and  most  of 
them  '  contain  small  amounts  of  non- carbonate 
-  minerals.  Si02  was  added  by  intrusives,  resulting  in 
the  formation  of  non -aluminous  silicates  of  Mg  and  Ca 
from  the  original  CaC03  and  MgC03.  Minor  silicates 
throughout  the  cryst.  limestone  were  formed  by 
reactions  between  gaseous  emanations  from  the  granite 
or  pegmatite  and  the  original  carbonates.  Quartzites 
(mineral  analyses  given)  are  interbedded  with  the  lime¬ 
stones  and,  owing  to  the  less  reactive  nature  of  quartz, 
are  much  less  contaminated  by  foreign  minerals  than 
is  the  limestone.  L.  S.  T. 


